\\\-b 


1_ 


<n> 


y 


A£r-    ?■?? 


^ 


THE     JOURNAL 


OF     THE 


CHEMICAL.  METALLURGICAL  &  MINING  SOCIETY 


OF    SOUTH    AFRICA. 


VOLUME     XI 


JULY.     1910-JUNE.     1911. 


JOHAXNK8BURG 

Published  by  the  Society  i  '.),  Smith  African  School  of  Mines  Building,  Kloff  Street. 


M 


I 


vAl 


CONTENTS    OF    VOLUME     XI. 


PA( 

Papers  and  Notes  Read  Before  the  Society      ...  ...  ...  v. 

List  of  Illustrations     ...                   ...  ...  ...  ...  ...  vii.-viii. 

Officers  and  Council  of  the  Society  ...  ...  ...  i\-. 

List  of  Members             ...                   ...  ...  ...  ...  X-lii. 

Journal  Xo.      1.— July,            1910  ...  ...  ...  ...  1 

2.— August          „  ...  ...  ...  ...  53 

,,       3. — September     „  ...  ...  ...  ...  109 

4.— October         „  ...  ...  ...  ...  149 

,,       5. — November     „  ...  ...  ...  189 

6.      December     ,,  ...  ...  ...  ..237 

7.— January     191!  ...  ...  ...  301 

-     -February        ..  ...  ...  ...  ...  349 

9.— March             „  ...  ...  ...  ...  413 

„            „      10. — April               ,,  ...  ...  ...  ...  16  J 

„           ..      11. — May               „  ...  ...  ..  ...  533 

,.     12.— June              „  ...  ...  ...  ...  593 

Index  to  Journal         ...                  ...  ...  ...  ...  ...  649 


PAPERS  AND  NOTES  READ  BEFORE  THE  SOCIETY. 


Inaugural  Address,  by  Dr.  James  Mont  (President) 

Air  Lift  Agitation  of  Slime  Pulp,  by  Robert  Allen 

Amalgam  Barrels,  Danger  of  Explosions  in,  by  W.  R.  Dowling 

Amalgam  Plates,  Stationary,  in  Tube  Mill  Plants,  by  W.  R.  Dowling 

Amalgamation  of  Gold  in  Banket  Ore,  by  W.  R.  Dowling 

Assay  of  Used  Plumbago  Crucibles  for  Gold,  by  John  Watson 

Battery  Practice,  Notes  on,  by  A.  R.  Stacpoolb 

Bessemer  Memorial  Laboratory,  The,  by  Sir  Wm.  Peeece,  K.C.B. 

"  Cheesa"  Sticks,  by  W.  Cullen... 

Coal,  Practical  Notes  on,  by  Michael  Dodd  ... 

Coals,  Transvaal,  The  Testing  of,  by  M.  Thornton  Murk  vy 

Dust  Problem,  The  Mine,  by  Dr.  J.  L.  Aymard 

Faulting  Phenomena  in  Rand  Mines,  by  G.  H.  Bkatty 

Food  Supplies,  Native,  and  their  Quality,  by  F.  W.  Watson 

Fuse,  a  New  Method  of  Lighting,  by  E.  M.  Weston 

Glycerine  Supply,  The  World's,  by  W.  Cullen 

Grinding  Machine  for  Zinc  Cutting  Tools,  A.  by  11.  Brazieb 

Labour  I'nderground,  The  Efficiency  of,  by  Tom  Johnson 

Matte  Assay,  Notes  on  the,  by  L.  J.  Wilmoth 

Precipitation,  Notes  on,  by  1".  D.  Phillips     ... 

Profit  per  Fathom,  by  R.  E.  Sawyek 

Reduction  Plants,  Hand,  Future  Economies  in,  by  C.  O.  Schmitt 

Stoping,  The  Shrinkage  Method  of,  at  the  Ferreira  Gold  .Mine,  by  G.  Heldick  Smite 

Tailing  Pulp,  The  Classification  of,  Prior  to  Cyaniding,   by  E.  H.  Johnson 

Time,  Uniform,  on  the  Rand,  a  Plea  for,  by  W.  M.  Bl  ti.kr 

Tin  Ores,  Notes  on  the  Occurrence  and  Concentration  of,  by  C.  FRED.  THOMAS 

Tube  Milling,  The  Distribution  of  Pulp  for,  by  ('•.  A.  Robertson 

Ventilation  and  Health  Conditions  of  the  Mines  of  the  Witwaterarand,  with  Bpecial   reference   to 
the  Ventilation  System  of  the  East  Rand  Proprietary  Mines.  Ltd.,  bj  S.  Peki  i  bi<  k 

Ventilation,  Mine,  and  Earth  Temperatures.  Some  Aspects  of,   by   J.   Whitehoi  si  and    W.    L, 

WOTHKR8POON 


3 
122 
238 
302 
414 
162 
111 
35 1 
190 
360 
600 
309 
366 
304 
[50 
302 
303 
56 
240 
13 
354 
164 
193 
157 
237 
164 
109 

53  l 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/journalsouthafri11sout 


LIST    OF    ILLUSTRATIONS 


Diagrams  illustrating  tie  Presidents  (Dr.  J.  Mcik.)  Inaugural  Address 

Diagram  illustrating  "  Pulp  in  Mortar  Boxes,"  by  M.  P.  Boss 

Diagrams  illustrating    ••Specific  Gravity   Flask"  and  "Ratios  of  Solid  and  Liquid  in  Pulp,"  by 
Dr.  \V.  J.  Shabwood  ...  ...  ...  ...  ...  34, 

Diagram  illustrating  "  Pulp  Distributor  " 

Plates  illustrating  ''Street  Dust,"  by  the  President  (Dr.  J.  Mont)         ...  ...  55, 

Diagrams  and  Plates  illustrating  "  Ventilation  and  Health  Conditions  of  the  Mines  of  the   Wit- 
watersrand," by  S.  Penlebjck         ...  ...  60,  62,  63,  64,  65,  66,  67,  iit<, 

Diagrams  and  Plate  illustrating  O.  P.  Powell's  discussion  on  "  Sand  Filling  on  the  Witwaters- 

rand"        ...  ...  ...  ...  ...  ...  77, 

Diagrams  illustrating  II.  Brazier's  discussion  on  "  Notes  on  Precipitation  " 

Diagrams  illustrating  •'Improved  Sorting  and  Breaking  Plant,''  by  C    0.  ScHMITT...  .  . 

Diagrams  illustrating  "  Earth-Shakes  in  Mining  Districts,"  by  C.  Davisob 

Diagrams  illustrating  "The  Distribution  of  Pulp  for  Tube  Milling,"'  by  (!.  A.  R.0BEKTS0IS 

Diagrams  illustrating     Notes  on  Battery  Practice,"  by  A.  11.  Sta<  poole 

Diagram  and  Plate  illustrating  Robert  Allen's  discussion  on  "Sand  Filling  on  the  Witwaters 

rand"'        ...  ...  ...  ...  ...  124, 

Diagram  illustrating  "A  New  Method  of  Lighting  Fuse,"  by  E.  M.  Weston 

Diagrams   and   Plates    illustrating   ''The    Classification   of   Tailing    Pulp,"    by    E.    11     JoRNSOH 

158,  159,  160,  162 
Diagram  illustrating  J.  D.  Marqu  \i:d's  discussion  on  "  Sand  Filling  on  the  Witwatersrand  "     ... 
Diagrams  illustrating  A.  11,  HUGHES'  discussion  on  "Sand  Filling  on  the  Witwatersrand  ''       173, 
Diagrams  illustrating  "  Method  for  Testing  Slime,"  by  G.  J.  Young 
Diagram  illustrating  "  Efficiency  of  Crushers,"  by  H.  W.  Chapm  w 

Diagrams   and  Plate  illustrating   ''The  shrinkage   Method   of   Stoping  at    the    Ferreira    Cold 
Mine,"byG.  Bildick  Smith        ...  ...  194,195,  196,  197,  198,  199, 

Diagrams  illustrating  E.  M   Weston's  discussion  on  " The  Efficiencj    of   Labour    Underground" 

206, 
D  igram  illustrating  "  Explosion  Indicator,"  by  N.  Teclu 

Diagram  illustrating  "Calculations  of  Percentage  ol  Elecovery,"  by  T.  J.  Hoover  ... 
Diagram  illustrating  "  Separating  Funnel  for  Amalgam  Tests,"  by  \Y    11.  CoGHILL 
Diagram  illustrating  G    A.  Robertson's  discussion  on  "  Notes  on  Battery  Practii 
Diagrams  illustrating  '  Stope  Measurements,'  by  J.  J.  Bristoj  ...         264,  265,  266,  267, 

mi  illustrating  ( '   Tons  contribution  on  "Stope  Measurements" 

Diagram  illustrating  "  A  Centrifugal  Precipitating  and  Filtering  Vi      -I 
I1  igram  illustrating  '*  Automatic  Sampling  " 

Diagram  illustrating  "    lharge  and  Series  System-  of  Cyaniding  slim  •,"  by  M.  R    Lamb 
Diagram  illustrating  "  Apparatus  lor  the  Treatment  of  ('rushed  Ores,    by  A.  .1.  Abbi  ckli 

rams  illustrating  '   Devices  lor  Plotting  Co-Ordi nates,"  by  J.  .1.  Bristol  280,  281,  282,  283. 

284,  :: 

Diagrams  illustrating      Economies  in  the  Use  of  Steel  in  Mine  Timbering,  by  R    I'.   Woodworth 

295. 


PAGE 

6 


•  )  I 

38 
56 

69 

78 
82 

94 

102 

ll(i 
1 1 :5 

i  25 
151 

163 

171 
171 
179 
180 

200 

207 

225 
226 
256 

269 


_  i 

•i 


•> 


1 1 
278 
.'79 


91 


i'!i<; 


326, 
341,  342, 


Quoting  -  Efficiency  of  Compressed  Air,  '  by  S.  B.  b»nu> 

:  DM***  "  OHrfh,  Machine  for  Zinc  Cutting  Tools,"  by  H.  Beazie*      ...  •■• 

FUta  iBn.tr.ting  «  The  Mine  Dust  Problem,"  by  Dr.  J.  L.  Avhaed  ...  •■•  • 

JU,st,lti„„  the  MM  (Dr.  J.  MO.)  discussion  on  "The  Mine  Dust  Probiem        317, 

Ze~n»  mJLm  »*  to  Discussion  on  -  Distribution  of  Pulp  for  Cyamdmg,     by  G.  A. 

ROBBBTSON  •••  .     „ 

•run  illustrating  A.  MoA.  Johnston's  discussion  on  "  Classification  of  Tailing  Pulp 

,     _  ,,  0.  Smabt's  discussion  on  "Classification  of  Tailing  Pulp      ^ 
rams  illustrate  g  I      ~*    McLean's  discussion  on  "Classification  of  Tailing  Pulp 
r>  illustrating  0.  ToNNESBN's  discussion  on  «  Classification  of  Tailing  Pulp 
,s  illustrating  »  The  Mechanical  Purification  of  Air,"  by  C.  L.  Browne  .. 

gram  illustrating  "  Economic  Tampers,"  byO.  Ruhl    ... 

a     m  illustrating  "Shaft  Sinking  in  Dangerous  Ground"  •••  ■••  /", 

lting  the  President's  (Dr.  J.  Moib)  remarks  on  "Impurities  in  Air  in  Upcast  Shafts 
lustrating  the  President's  (Dr.  J.  Moie)  remarks  on  "Imperial   College  of  Science  and 
Technology-  ...  •••  •••  •••  •"  "' 

1  Hagrams  illustrating  "  Profit  per  Fathom,"  by  R,  E.  Sawyer  ...  -  *™> 

j    una  illustrating  "  Faulting  Phenomena  in  Rand  Mines,"  by  G.  H.  Beatty      ...  3bb, 

m  illustrating  J.  Vine  Joey's  discussion  on  "  Classification  of  Tailing  Pulp  " 
im  illustrating  Reply  to  discussion  on  "  Classification  of  Tailing  Pulp,"  by  E.  H.  Johnson 
r,   illustrating  A.  TeeloaE's  discussion  on   "Notes  on  the  Occurrence  and  Concentration 
of  Tin  On 
Plates  and   Diagrams   illustrating  "Butters  Vacuum   Filter   Plant  at  the   Crown  Mim*Ljdj» 

_'ran.  illustrating  "  Air  Lift  Pumping,"  by  E.  A.  Rix    ... 

i  ms  illustrating  "  The  Amalgamation  of  Gold  in  Banket  Ore,"  by  W.  R   Bowling  416,  417, 

ind   Plate    illustrating    "Air   Lift   Agitation   of   Slime    Pulp,"   by   Robert   Allen 

423,  424,  42o,  429, 

„.  illustrating  "  Riibner  &  Eahn's  Apparatus  for  Estimating  Dust  in  Atmosphere" 

Diagram  illustrating  "  Liefmann's  Apparatus  for  Estimating  Dust  in  Atmosphere" 

an  illustrating  "  Furnace  for  Making  Rubies  " 

ma  illustratinc  "  Future  Economies  in  Rand  Reduction  Plants"   467,  469,  470,  471,  472, 

473,  474,  475,  485, 

UD  illustrating  A.  Pubsbb's  discussion  on  "  The  Mine  Dust  Problem" 

.   J    Lasohinobe's  discussion  on  "  Air  Lift  Agitation  of  Slime  Pulp" 

Diagram  illustrating  "  Annual  Dinner  Menu  " 

Jome    Aspects    of    Mine   Ventilation   and   Earth  Temperatures,"   by  J. 
Whitehoi  se  and  W.  L.  Wothebspoon  ...    535,  542,  543,  544,  546,  547,  548, 

plates  in,,  |'r,,f.  .1.  A.  Wilkinson's  remarks  on  "  Dust  from  Rock  Drills"  ... 

,   Robei  liscu  -ion  on  "The  Amalgamation  of  Gold  in  Banket  Ore" 

5.  Stad  ion  on  "  Future  Economies  in  Rand  Reduction  Plants  " 

ket  Agitator,"  by  H.  T.  Zbmblbe 
The  Testing  o!  Tram  vaal  Coals,"  by  M.  T.  Murray 

/ii  on  "  Air  Lift  Agitation  of  Slime  Pulp  " 
rolytic  Method  of  Analysis,"  by  L.  C.  Benner  .. 
(rinding,"  by  II.  S.  Denn*   ... 

u<\  Treatment  at  the  Waihi  Mine,"  by  E.  G.  Banks  637, 


298 
304 
313 
318 

319 

321 

324 

328 

329 

343 

344 

345 

350 

353 
359 
369 

374 
375 

377 

392 
407 

421 

430 
445 
446 
457 

490 
495 
503 
514 

549 

553 

562 

566 

578 

606 

615 

623 

627 

638 


THE       JOURNAL 


OF    THK 


(Ehemical,  Metallurgical  m\b  JHining  §oactr> 


of    South    Africa. 


The  Society,  as  a  body,  is  not  responsible  for  tin-  statements  and  opinions  advanced  in  any  of  Us  publication*. 
Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgment  of  the  son 


Vol.  XL 


JULY,    1910. 


So.   I. 


Proceeding's 


AT 


Ordinary   General   Meeting-, 
July    16,   1910. 


The  Ordinary  Genera]  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  Trans- 
vaal University  College,  on  Saturday  evening, 
July  10th.  At  the  outset  Mr.  A.  McArthui 
Johnston  presided,  and  after  confirmation  of  the 
minutes  of  the  previous  meeting,  Dr.  J.  Moir,  the 
new  President,  took  the  chair. 

There  were  also  present : — 

44  Members  :  Messrs.  C.  B.  Saner,  I".  F. 
Alexander,  E.  H.  Croghan,  K.  L.  Graham,  Tom 
Johnson,  A.  Richardson,  A.  Whitby,  H.  A. 
White,  .1.  Littlejohn,  R.  G.  Bevington,  A.  1-'. 
Crosse,  W.  A.  Caldecott,  E.  H.  Johnson,  A.  C. 
Adams,  H.  A.  Adams,  S.  Beaton,  W.  M.  Butler, 
D.  Coll,  W.  M  Coulter,  .1.  Cray,  \Y.  H.  -lane, 
J.  H.  Johnson,  G.  A  Laweon,  H.  Lea,  .1.  Lea, 
1'.  Morrisby,  S.  Newton,  V.  15.  Ogle,  E.  I 'am, 
V.  I).  Phillips,  .).  W.  Philpott,  H.  s.  Potter, 
().  P.  Powell,  .1.  F.  Pyles,  T.  F.  Smith,  .1.  A. 
Smith.  A.  R.  Stacpoole.  11.  Taylor,  .1.  A.  Taylor, 
A.  Thomas,  A.  Treloar.  .1.  Watson,  and  A. 
Wilkinson. 

15  Associates  and  Students:  Messrs.  A.  R. 
Adams,  H.  Brazier,  C  J.  Crocker,  ( '.  F.  Deakin, 
C.  F.  Hawkins.  W.  .J.  It  Hunter,  A.  Kin-,  C  .1. 
McCaffrey,  1!.  Murdoch,  G.  Musson,  1».  Nicholas. 
II  Olivier.  II.  B.  Powter,  J.  Thorlund,  and  C.  K. 
White. 

20  Visitors,  and  Fred.  Rowland,  Secretary. 

NEW    Ml  MBERS. 

Messrs.   F.   H.  Croghan  and  A.  S.  Gillies  w< 
appointed   scrutineers,    and    alter   their   scrutiny 
of  the  ballot   papers,    the  President   announced 
that  all  the  candidates  for  membership  had  been 
unanimously  elected,  as  follows  : — 

\n.wi.  II.  I; ..  B.Sal  Aberdeen),  <■  <»  Mr.  \. 
Heymann,  P.  O,  Box  3427,  Johannesburg.  Ana- 
lytical ChenuHt. 


Chalkley,  Guy  Aubrey,    Knights   Dee)..   Ltd.. 

I*.  0.  Box  143,  Germistoo.     Mine  Manager. 
Dixon,  John  McKay,  Simmer  ami  .lack    Proprie- 

larv   Mines,    Ltd.   P.   <».    Box   192,    Germiston. 

Mill  Foreman.     ( Transfer  from  AssociaU  Roll.) 
Freedman,  H.,  13,  Third  Street,  Boksburg  North. 

Surveyor. 
Haine,    W.    I*..    Simmer   and  Jack    Proprietary 

Min.-,  Ltd  .  I'.  ( >.  Pox  192,  Germiston.  Assistant 

Mill  Foreman. 
.1  vckson,    William,    Leyland    ami    Birmingham 

Rubber  Co..  Ltd.,  P.  ().  Box  4856,  Johannesburg. 

Manager. 
Meyer,  Edward  Carl  Joachim,  East  Land  Pro- 
prietary   Mine-.    P.    ().    Box    119,     East     Hand. 

Mining  Engineer. 
phens,  Charles  T.,  Carlton  Hotel,  Johannes 

burg. 
Stuart,  Andrew  Neilson,  Simmer  Deep,  Ltd., 

I'.  ( ).  l!o\  ITS.  Germiston.     Slime  Foreman. 
Thomas,  Charles  Frederick,  Ml. MM.  P.  0. 

Box  :>.v_'n,  Johannesburg.     Mining  Engineer. 

The  Secretary  :     since  the  last  meeting  of 

the  Society  the  following  have  been  admitted   by 

the  Council : — 
i 

A    Associates. — 

Beatty,  James   Henry,   Sub-Nigel,    Ltd..   Nigel. 

Shin  Boss. 
BRANFORD,     ERIC    WoMACK,     Lonely    Mine.    Injati 

I'.  ()..  Rhodesia.     Cyanider  and  Aspayer. 
Canning,  Adam   Birch,  Anglo-French  Exploration 

Co.,     Ltd.,     I'.    <>.     Box     2927,    Johannesburg. 

I  draughtsman. 
Carbis,  Alexandeb   Robert,  Sheba  G.  M.   I 

Li. i..  Eureka.     <  Jyanider. 
Carbis,    Frederick  Charles,    New    Kleinfontein 

Co.,  Ltd.,  P.  0.  P>'>\  129,  Benoni.     Shift  Boas. 
Degenhardt,  William  Russell,  Messrs.  Bewick 

Moreing  .\  <'<>.,  P.  0.   Boa   120,   Kalgoorlie,  W. 

Australia.     Engineer. 
Duncum,    Eric    Cundy,    Geldeuhais    Deep,    Ltd 

w  esl  I,  P.  O.  Box  I.  Cleveland.     Cyanider. 
Gates,  Alfred  Atkinson,  Sim r  ami  Jack  Pro 

prietarj    Mines,  Ltd.,  I'.  0.  Box  192,  Germiston. 

Amalgamator. 
Kobi  se,  Ji  kjiro,  Koaaka  Mine.  Akita  Ken,  Japan 

Engineei  <>t  Mining  and  Metallurgy. 
Maasdorp,  Henri  Ernest,  City  Deep,  Ltd  .  I 

|i(.\  l  11 1,  Johannesburg.     Mine  S 
Sedgwick,   Arnold  William  Nun  ins.  Simmer 

and  .lack  l'i opi i.  >tai >  Mines,  Ltd..  P.  <>.  Box  192, 

( lermiston.     Cyanider. 
Webster,    .I"iin    Cecil,    Geldenhuia    Deep,    Ltd. 
w  .   •     iv  o.  Box  I.  Cleveland.     Learner. 
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ts    Deep, 
Cyanide 


Williams,    Gwilym    Watkin,  Geldenhuis 
Ltd.,   P.  O.   Box  3404,  Johannesburg. 
Shift  Leader. 

As  Students.— 

Coopkr,  Prank  Hugh,  Simmer  and  Jack  Proprie- 

i.ny   Mir.es,   Ltd.,   P.  0.    Box   192,   Germiston. 

Mill  1. earner. 
Daman  i.  CECIL  ATHKRSTONE,  S.A.  School  of  Mines 

and  Technology,  P.  0.  Box  1 176,  Johannesburg. 

Student 

Doble,  Prank  Edward,  S.A.  School  of  Mines  and 
Technology,    P.    0.    Box    1170,   Johannesburg. 

Student. 

Grace,    James   Sidney,    Geldenhuis   Deep.    Ltd. 
Wesl  .  P.  0.  Box  1,  Cleveland.     Mill  Learner. 

Hkydenrych,  Percy  Walter,  Geldenhuis  Deep, 
Ltd.  (West),  P.  0.  Box  J.Cleveland.  Cyanide 
Learner. 

Mi  rSLERKAMP,  LAWRENCE,  Simmer  and  Jaek  Pro- 
prietary Mint-,  Ltd.,  1'.  ().  Box  192,  Germiston. 
Mill  Learner. 

Nellmapius,  Ernest  Harold,  S.A.  School  of  Mines 
and  Technology,  P.  0.  Box  1176,  Johannes- 
burg.    Student. 

ROBERTS,  AUSTIN,  Simmer  and  Jaek  Proprietary 
Mines.  Ltd.,  P.  <  >.  Box  192,  Germiston.  Cyanide 
Learner. 

Sharp,  William,  Simmer  and  Jack  Proprietary 
Mine-.  Ltd.,  P.  0.  Box  192,  Germiston.  Mill 
Learner. 

White,  Cecil  Kennedy,  Mines  Department  Chemi- 
cal Laboratory,  Plein  Street.  Johannesburg. 
( Ihemistry  Learner. 

General  Business. 

The  President :  You  will  have  noticed  that 
tbe  form  of  the  agenda  has  been  rearranged. 
That  arises  through  the  Council  having  adopted 
-heme  for  simplifying  the  business  of  the 
S  iety  by  giving  precedence  at  successive  meet- 
ings to  chemical,  mining  and  metallurgical  papers 
respectively.  We  are  doing  it  as  an  experiment,  of 
coarse,  to  see  how  it  will  work,  and  in  the  hope 
that  it  will  make  our  meetings  more  efficient.  I 
have  to  point  out  that  a  scheme  of  this  sort  calls 
you,  co-operation.  Previously  papers  have 
been  available  for  discussion  during  four  meetings, 
and  the  result  of  this  new  scheme  is  that  papers 
wi"  -  great   prominence  at  one  meeting 

i  afterwards  very  little  prominence,  so  that  it 
advisable    for    you    to  have  your  discussions 
dy  for  the   particular   month    a   paper   is  pro 
minent,  as  tor  instance,  mining  papers  for  next 
month   and    metallurgical    papers   for  September 
our-.-  1  do  not  want  to  cause  anv  misundc-r- 
ding  :   I    mean   the  other  papers  will  not  be 
without  discuhsion,  but  it  will  be  at  the 
of  the  meeting   when  there  may  not  be  so 
much  time  to  -pare. 

Mr  Andrew  F.  Crosse  {Past  President)-  I 

b  a  leu  remarks  on  the 

t*  road«  ling  the  reading  of  the 

U  our  monthly  meetings.     There  areonly 

Hy,  and  we  have  a    larger 

'''    I 'HI"-' -   to  than  we  had  a  *,■*■ 


years  ago,  consequently  our  meetings  are  some- 
what too  prolonged.  I  should  like  to  ask  the 
Council  if  they  could  devise  some  scheme  whereby 
the  meetings  could  be  shortened,  and  we  might 
get  through  the  discussions  rather  more  quickly. 

Might  we  not  follow  the  example  of  the 
Institution  of  Mining  and  Metallurgy  in  London, 
where  the  papers  arc  printed  and  sent  out  to 
members,  so  that  the  said  papers  may  becarefullly 
considered  beforehand  1  The  author  of  the  paper 
merely  makes  a  few  remarks— the  members  have 
already  read  over  the  paper  and  the  discussion 
can  begin  at  once — we  waste  too  much  time 
listening  to  the  papers  being  read— it  is  impossible 
to  digest  the  facts  by  simply  listening  to  the 
authors  reading  the  papers.  If  we  could  receive 
and  read  the  paper  over,  three  or  four  days 
before  the  meeting  is  held,  a  great  deal  of  time 
would  be  saved  on  the  night  of  discussion.  Again, 
would  it  not  be  better  also  for  new  members  to 
be  elected  by  the  Council  1  This  would  also  econo- 
mise time. 

We  should  seek,  in  every  way,  to  save  time  in 
the  same  way  as  we  economise  the  materials  we 
handle. 

The  President  :  I  think  we  are  in  sympathy 
with  any  scheme  for  making  the  Society  more 
efficient. 

Mr.  R.  G.  Bevington  {Past-President):  As 
regards  the  election  of  members  being  left  to  the 
Council,  that  is  absolutely  against  our  Constitu- 
tion. The  Constitution  provides  that  members 
must  be  elected  by  ballot  and  by  the  members 
present  at  a  general  meeting.  Therefore  any 
suggested  deviation  from  this  procedure  necessi- 
tates calling  a  special  meeting  to  alter  the  Consti- 
tution. With  regard  to  the  printing  of  papers 
before  they  are  read  before  the  Society,  I  think 
they  certainly  might  lie  printed  and  circulated, 
but  I  also  think  that  the  reading  of  the  paper  by 
the  author  impresses  the  subject  upon  those  who 
are  listening  very  much  more  than  if  they  read 
the  papers  themselves  in  coin  type.  There  is  no 
reason  why  papers,  it  they  are  accepted  by  the 
Council,  should  not  be  printed  and  circulated 
amongst  the  members,  but  I  think  the  papers 
should  be  read,  and  I  do  not  think  that  the  time 
taken  to  read  them  is  wasted.  It  gives  a  paper 
very  much  more  interest  and  emphasis  if  it  be 
read  and  explained  by  its  author. 

Mr.  A.  Whitby  [Member  of  Council):  It 
appears  to  me  that  the  whole  thing  rests  upon 
this  :  Authors  and  critics  should  condense  their 
matter  as  much  as  they  possil  ly  can.  As  a  fact 
they  do  not  do  so,  and  have  never  done  so  during 
my  connection  witli  the  Society. 

The  President :  I  think  Mr.  Whitby's  remarks 
contain  tbe  essence  of  the  thing.     When  authors 
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re:ul  their  papers  there  is  no  need  to  read  them 
in,  extenso  as  printed,  but  only  the  most  striking 
matter.     Wi   shall  bring  this  before  the  Council 

and  do  our  best  to  pay  attention  to  it. 

Mr.  J.  H.Johnson  (Member):  Would  it  be 
possible  for  contributions  to  discussions  to  be 
printed  and  distributed  amongst  the  members   in 

the  same  way  as  the  original  papers  are  i 

The  President :  You  mean  articles  senl  in  in 
advance  of  the  meetings  I 

Mr.  J    H.  Johnson  :    Yes. 

The  President  :  1  understand  the  Secretary 
does  his  best  to  oblige  interested  members  in  this 

way  already. 


[NAUGURAL  ADDRESS. 


By  James  Mora,  D.Sc.,  M..A  .  F.C.S.  (President). 

I  have  had  some  difficulty  in  choosing  a  subject 
for  an  address,  chiefly  for  the  unusual  reason  oi 
an  excess  of  materia!  ;  and  this  combined  with 
my  own  somewhat  discursive  temperament  com 
pels  me  to  avoid  the  customary  sustained  essay 
on  one  particular  subject,  and  to  talk  on  things 
in  general.  This  is  perhaps  just  as  well,  because 
one  thing  I  h  ok  on  essay-writing  as  an  un- 
pleasant reminiscence  of  school  days,  and  really 
feel  that  unless  one  happens  to  possess  a  sort  of 
archangelical  gift  of  speech,  the  sustained  . 
is  apt  to  be  tiresome — at  all  events,  it  almosl 
invariably  contains  about  50      of  platitude. 

I   hi  "•'    been  a  member  of    the  Society  for  eight 

years,  and  have  worked  on   its  Council   most  of 

the  time.     Although    I   have   been   opsitting  for 

the    Presidentship    (as  our   Dutch  friends  would 

say)    for   four    years,    I    regret    that    1    have    had 

no   practice  in  the  Chair,  owing   to  the 

conscientiousness  and  devotion  to  duty 

.  predecessors  while  I  was  Vice-President.   I 

i,   1    believe,   the    youngest    of    those    who 

have   reached   the  Chair,  and  you  will  probably 

•e    it    as    youthful    egotism    if    I    point   out 

another    fact,    namely,    that   you    have   had    an 

abnormal    number   of   Scots  President-       some 

thing  near  50      since  the  war.    This  may  possibly 

imething    to   do    with    the  praefervidum 

inytnium    Scotorvan,    but    more    probably   is  an 

instance  of  the  meek  inheriting  the  earth 

I  propose  to  commence  my  Address  witb  a  few 
remarks,  as  little  platitudinous  as  possible,  on 
the  of  the  scientific  spirit.     I  take  it  thai 

yon  will  accept  me  as  being  representative  more 
of  the  scientific  than  of  the  technical  side  oi  your 
multifarious  actfr dies. 

In  the  tirst  place,  the  scientific  man  soonei  "i 
lati  i  finds  out  that  he  must  always  keep  hi-  mind 


in  suspense  in  every  bi  inch  ol   knowledge  wit 
advance  is  possible  :  he  must  always  be  expect 
exceptions   and  abnormalities,   the  "  uglj  t;> 
spoken  of  by  Huxley  which  can  "  -lay  a  cherished 
hypothesis."     Science  has  gone  far  in  the 
or  60  years;  in  fact  1  am  in  tin-  habit  ol  thinking 
that  the  "dark  ages"  lasted  pretty  nearly  to  l- 
that  is,  that  all  the  pre-scientific  ag  "  dark 

ages,"    for    really,    up    to     1850    no     one     could 
honestly  claim  that  the  civilisation  of  the  Greeks 
had  Keen  surpassed  —whereas  now  one  can  merely 
say  that  it  is  nowhere   in   comparison.      Anyway, 
I  think  that  the  advance  of  science  in  these  sixty 
years  is  not  abnormal,  and  that  there   is   no 
of  a  relapse  except  through  war:  science  n 
continue    to    grow,    and    to  grow    in    geometl 
progression    faster   and    faster,    until  either  the 
whole  population  is  scientific,  or  the  whole  ol  the 
scientists  are  confined  in  asylum-  ! 

For  the  present  and   immediate   future   sen  i 
has  two  danger-  to  face:  1 1 )  over-specialisatiun, 
too  wide  divergence  of  the  sciences,  and  ( l'  )  dogma 
ti-tn  and  blind   worship  of  hypothesis.      1    shall 
deal    with    the    latter    tirst.      Dogmatism   is  the 
opposite  of  the  scientific  spirit,  ami  the  negatioi 
of  the  suspended  judgment.      It  is  altvadv  fai 
common  in  Germany,  tor  example,  but    in  other 
countries  -eenis  to    be  the  special  preserve  of    tie 
"  practical    man,''    who    allows  his    preconceived 
notions  to  distort  his  v  iew  even  of  tacts  ;  and  whei 
he  gets  involved  in  argument,  to  adopt  a  somewhat 
papa]  attitude  towards  hi-  opponents.  This  i-  tru< 
I  am  sony  to  say,  of  many  medical  men 
as  of  technicals-,  in  scientific  matters  many  ol  then 
are  just  excellent  lawyers  spoilt  One  would  expect 
them    to    know    that    intellect-    differ    and    that 
now  a-days  it  is  given   t>-   no  one  to  dictate  the 
direction  in  which  knowledge  -hall  advai 

I  see  I  am  now  exemplifying  in  rayownpers 
another  characteristic  of  the  scientific  ma 
is    frequently   getting    to  be  a  most  unpleas 

being  from  his  tendency  to   |„,-ses-   an    ideal 

to    criticise    everything    from    it-    standpoint,* 
whereas,    a-   everybody    knows,    many    ol    the 
ordinary  affairs  ol  111'    (like    politic-),  ami 
pha.-e-   oi    personal    ambition,  do  not  bear  this 

critical   BCmtiny  at   all   well.       On   the  other    1m 
the  scientist,  both  from  hi-  wider  knowledgi 
from  hi-  receptivity  of  mind,  i-  moresympath 
and    generally  take-    a    wider  view  of   iii-  • 
tions  than  the  purely  literary  or  technical  man  — 
he  can  nearly  alwaj  be  other  fellow's  point 

of  view,  though  perhaps  through  critical  sp< 

In  any  case,  the  high  titic    pi 

man  who  maj  imagine   some  conception 

the  human  mind,  mu-t  hav.   ti 

at  a  moment's  not:  ■    at  the  beh<  • 
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trammel    of     early    education,    convention,    or 

accepted  belief  :  but  the  fact  and  the  evidence 
must  be  clear.  While  1  am  <m  this  subject  I  can 
not  resist  quoting  a  remark  of  Dr.  Wiley  (I  .S. 
Agric.  Bureau)  though  it  should  make  us  blush — 
"The  men  who  have  been  great  lights  in  the 
scientific  world  have  been  men  of  unimpeachable 
morality  ....  who  could  not  possibly  do  a 
wrong  thing  knowingly. "  1  tear  we  do  not  all 
come  up  to  this  standard  :  in  fact  there  are  signs 
in  this  country  of  the  growth  of  a  scientific  evil 

which  seems  to  have  originated,  I  fear,  in  Dr 
Wiley's  country — that  of  authors  using  their 
stants'  work  without  sufficient  acknowledg- 
ment of  their  indebtedness.  No  scientific  man 
who  values  the  honour  of  his  profession  would 
unit  this  serious  breach  of  professional  ethics. 
As  usual,  Sir  W.  S.  Gilbert  has  something 
apposite:  it  is  in  the  Lord  Chancellor's  song  in 
••  lolanthe." 

••  My  learned  profession  I'll  never  disgrace 
By  taking  a  fee  with  a  grin  on  my  face 

When  I've  never  been  there  to  attend  to  the  case.' 

I  have  already  mentioned  the  danger   of  over- 
ialisation  in  science  ;  no  human  intellect  can 
ssibly  cope  with  all  its  branches — not  even  the 
superficially  omniscimt  brain  of  Herbert  Spencer 
could  deal  with  the  whole  of  the  last  generation's 
S      nee  :  and  now  the  only  hope  is   to  correlate 
and  help  to  reunite  a  few  of  its  more  closely  con- 
nected branches.      In  the  meantime  the  collection 
and    classification    of    results    must    go  on,  even 
when  apparently  quite  useless  from  the  practical 
man's   point  of  view,  and  solely  in  the  hope  that 
_   nius  will  arise  to  build  them  into  the  edifice 
rcnowledge.     The  members  of  this  Society  for 
example  have  many  very  valuable  data  lost  and 
hidden    from    view  in   notebooks,   and  I  call  on 
them  in  the  name  of  science  to  read  short  papers 
to  put  these  data  on  record.     It  may  be  only  a 
month-  before  they  become  practically  useful. 
For  example,  for  stoj  e  filling  we  want  a  complete 
'•'total  cyanide"  values  in  last-drainings  over 
the  Band,  and  at  present  scarcely  anything  except 
tiled  "available  cyanide"  is  known.    Let  them 
fear  criticism  :  criticism  at  worst  is  only  an 
nple  of  what  one   of   our  British  Association 
ton  kindly  called   "  the  atmosphere  of  intel- 
lectuaJ  vigour  noticeable  in  this  Society."  It  may 
■    introduce    them    to    the    self-discipline    of 
-which  makes  people  think  for  themselves 
distrust    authorities    and    text-books.      This 
(rigorous  country  is  quite  safe  in  being 
allowed  to  think  for  itself,  though  there  are  other 
atria  that  we  wot  of  where,  as  Gilbert  says : 

'  The  prospect  of  a  lot. 
Of  dull  M.l'.'s  in  close  proximity, 
_  All  thinking  for  themselves  is  what, 
.  face  with  equanimity." 


I  hope  my  friend  Prof.  Young  will  pardon  me 
if  I  cite  his  science  of  Geology  as  giving  a  case  in 
point  of  my  charge  of  over-specialisation.  The 
accusation  I  have  to  make  is,  briefly  stated,  that 
all  sorts  of  geological  authorities  accept  the  belief 
that  water  can  be  made  red  hot  and  yet  preserve 
its  solvent  properties.  Now  every  chemist  and 
physicist  knows  that  above  the  critical  point 
water  can  only  exist  as  steam,  entirely  devoid  of 
solvent  powers*  except  for  other  vapours ;  and 
this  however  high  the  pressure.  This  critical 
temperature  is  quite  low,  about  the  boiling  point 
of  mercury  in  fact,  and  as  rock  magmas  are 
certainly  not  vapours,  there  is  no  possibility  of 
anything  except  an  uncombined  emulsion  of  rock 
and  steam.  I  referred  to  this  a  couple  of  years 
ago,f  but  the  seed  fell  on  stony  ground  :  I  shall 
novv  try  and  make  it  germinate  by  saying  that 
until  Geology  becomes  an  experimental  science,  it 
will  continue  to  be  almost  as  incoherent  and 
purely  disputatious  as  Theology  is. 

I  now  come  to  the  kernel  of  my  address — a 
resume  of  the  newest  scientific  ideas,  mainly  in 
connection  with  chemistry  and  related  branches 
of  other  sciences. 

The  first  two  points  deal  with  ionisation,  and 
serve  to  illustrate  my  contention  that  even  the 
most  beautiful  and  simple  of  hypotheses  must  go 
under  when  in  conflict  with  ascertained  fact,  and 
that  nevertheless  the  original  hypothesis  may  con- 
tinue to  be  held  with  what  I  have  termed  papal 
tenacity  in  the  land  of  its  development,  Germany. 
Ostwald  originally  showed  that  the  dissociation  of 
weak  electrolytes  strictly  follows  the  law  of  mass- 
action,  thus  in  the  case  of  acetic  acid  the  equation 
H"  +  A'  =  HA  leads  to  the  algebraical  equations 
Kx2  =  C  -  x  where  x  is  the  dissociated  part  and 
C    the    total    concentration   of    acetic    acid,    or 

1  —  v  . 

KC  =  — -^-if  y  is  the  co-efficient  of  ionisation, 

7 

i.e.,  x  =  Cy.  It  was  soon  found  not  to  be  true 
of  good  conductors,  and  Storch  discovered  an 
empirical  law  which  expresses  the  behaviour  of  the 


latter  very  well  :    this  is  K2C  = 


(i-y)2 


The  new 


discoveries,  mostly  from  America,  give  the  un- 
expected result  that  Storch's  formula  is  pretty 
nearly  true,  not  only  for  substances  like  salt  and 
saltpetre,  but  also  for  what  the  old  theory  would 
have  called  poly-ionic  salts,  e.g.,  barium  nitrate 
potassium  oxalate,  lanthanum  nitrate  and  potas- 
sium citrate,  and  lanthanum  sulphate  and  potas- 
sium ferricyanide — which  according  to  Ostwald, 
should  give  3,  4   and  5  ions  respectively.      This 


Refer  to  Journal  of  the  Chemical  Society,  1909,  Abstracts  ii., 
taken  from  Smits  and   Wuite,  Amsterdam  Acad,   of  Sci 
1909. 

t  See  this  Journal,  vol.  \  iii.,  1908,  p.  304. 
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result  is  quite  revolutionary  and  shows  that 
ionisation  is  either  not  a  matter  of  mass-action  at 
all  or  that  the  mass  only  acts  normally  when  it  is 
insignificant  in  quantity.  It  remains  to  find  out 
the  theoretical  significance  of  Storch's  empirical 
law,  and  when  this  is  done  it  will  constitute  a 
discovery  of  the  most  far-reaching  character, 
which  will  affect  even  many  technical  proce 
Any  explanation  must  be  of  such  a  character  that 
it  leads  to  a  chemical  equation  with  two  equiva- 
lent substances  on  the  left  and  three  equivalent 
substances  on  the  right.  I  have  an  idea  of  my 
own,  but  it  involves  hypotheses  as  to  the  nature 
of  liquid  water,  which  would  require  a  good  deal 
of  proof  to  be  acceptable:  the  equation  is 
N'aCl  +  H608  =  Na-  +  H..C10'  +  H4(), :  it  requires 
the  assumptions  that  undissociated  salt  turns  an 
equivalent  quantity  of  water  into  H,.0.;,  and  that 
the  positive  ion  turns  water  into  H4().,  in  equiva- 
lent amount  and  that  the  negative  ion  is 
liydrated.  I  noticed  a  similar  anomaly  when 
I  first  came  to  this  country  and  enquired  into  the 
solubility  of  gold  by  cyanide  :  its  behaviour  is 
entirely  in  disagreement  with  any  theory  deduced 
by  mass-action  from  Eisner's  equation 

4Cy'  +  2Au  +  O  +  H20  =  2AuCy ',,  +  20H'. 
I  have  to  confess  that  in  1904  I  believed  in  these 
mass-action     shibboleths,    and     I    have     now    to 
retract  certain  statements  I  then  published.* 

Eisner's  equation  is  merely  an  integration  of  a 
number  of  more  fundamental  primary  reactions 
which  have  never  been  properly  investigated.  I 
recognise  that  it  is  too  much  to  expect  from  the 
Rand's  technical  men  to  take  up  a  problem  of  this 
sort,  though  it  is  really  connected  with  a  possibi- 
lity of  improved  or  quickened  extraction  ;  but  I 
should  have  thought  our  University  ( Jollege  might 
have  had  a  try  at  it. 

Generally  speaking,  we  want  a  new  conception 
of  liydrated  ions  and  of  the  nature  of  water,  and 
it  is  possible  that  a  mathematical  theory  of  the 
dip  'h  merisation  of  water  will  lie  found  to  recon- 
cile all  the  discrepancies. 

[n  inorganic  chemistry  everything,  as  is  to  be 

expected,  hangs  on  the  development  of  the 
Periodic  Law  and  its  curious  irregularities.  The 
marvels  of  radium  continue  :  it-  latest  triumph  is 
the  " creation "  of  carbon  out  of  materials  car 

fully  purified  from  that  element.  Ramsay  has 
found     that    all     the     five     common      tetravalent 

elem.nt-  Si,  Ti,  Zr,  I'b,  'I'll  generate  C02  when 
exposed  to  the  radium  emanation,  whereas  mer- 
cury does  not.  and  that  thorium  nitrate  generates 
CO  from  Ltsell  without  radium.  Those  of  you 
who  paid  any  attention  to  m\  freak  atomic  th 
of   1908  will  remember  that  I  predicted  this,  by 

-  \    •  m  Advancement  of  Scii 

(middle). 


making    all    the    tetrad    elements  derivative 
carbon,    though    in    addition    1    gave 
nucleus  to  a  number  of  non  tetrad  element-. 

One  of  the  most  puzzling  problems  in  chemistry 
is   the   fact    that   different  value-  for  the  i 
atomic  weights  are  got  by  different  methods,  each 
apparently    of    unimpeachable    exactitude:    thus 
the   ratio   of   silver   to  oxygen    (which  cannot  b< 
determined  directly)  is  uncertain   by  about   007 
(107  86    to    107-93)    although    the    individual 
results  of  each  method  appear  to  be  trustworthy 
to  001.     Again   carbon  is  found  by  combust 
of   hydrocarbons  to  be  12000,  whereas  by  d 
ence  (Scott's  method)  it  is  12'02  (Ag     107 
1  have    suggested  elsewhere*    that  the  assump- 
tion of  the  existence  of  an  element  of  very  Bmal 
fractional  atomic  weight  could  explain  these  di- 
crepancies  by  being  transferable  from  one  elen. 
to  another;  e.g.,  divalent  sulphur  might  be  about 
32  0,   and   hexavalent   sulphur    about    321,   tl. 
increase  in   atomic   weight  being  taken  from  th 
oxidising  agent  used.    Recently  a  very  important 
complete  analyst-   of    nitrosyl  chloride   ha<  b 
done,     chlorine,     oxygen     and     nitrogen      being 
absorbed  successively  by  silver,  copper   and 
cium  :  the  result  was  tf:O:Cl::U006:16:35-468 
If  this  were  repeated  with  determination   of 
amounts   of   AgCl,    CuO   and    ( 'a  X ,   formed,    i" 
would  go  far  to  clear  up  the  problem. 

Another    inorganic    subject    of    more    popular 
interest  is  the  formation  of  diamonds,  but  I  shall 
content  myself  with  calling  attention  t<>  the  fact 
that  the  new  progress  is  in  the  direction  of  pr.\ 
ing   that    diamonds    cannot  be    formed    at    hi_ 
temperatures  whatever  the  pressure   ma\    be.  I.    I 
in  nature  must  have  crystallised    from   a    solvei 
under  enormous  pressure  but  at  a  comparative!) 
low  temperature. t      It  looks  as  if  the  new   ti 
parent  variety  of  silicon  carbide  might  eventual!) 
replace  diamonds  in  popular  esteem  :    it  certainly 
appears  to  have  the  properties  of  the  diamond  it. 
an  exaggerated  form. 

Another    new   conception    is   about    the    atne 
Bphere,     namely,    that    its    composition     i- 
uniform   when  a    particular  level   is  considered. 
The  higher  atmosphere  is  nearly  devoid  "I  CO«, 
the  lighter  gases  predominate  a-  we  asc<  ■  A 

it  is  believed  that  after  20    miles    Or    BO    there    i- 

only    neon    and    hydrogen    left,    possibly    with 
coronium  as  the  highest  of  all,  there  b 
definite  outer  limit  to  the  atmosphere. 

I  have  two  other  fairly  interesting  theoretit 

points  to  demonstrate,  both  taken  from  tin  \er\ 
inneinio-t  recesses  of  chemical  theory.  A- 
Armstrong    *iy>    "  ciiemistrj     i-    il • 

■    i  -        8.  A        W>,  p.  i 

■ 

.   I'M",  p     17".    ' 


.  Metallurgical  ami  Mining  Society  of  South  Afi 


July  !9ia- 


inward   and   spiritual    grace":    viz.,    two    new 
points         i\  the  nature  of  the  carbon  and  nitro- 
ns respectively.     Carbon   lias   long  been 
known  t"  have  its  tour  affinities  equally   distri- 
ted  m  spue,  and  consequently  the  tetrahedron 
is  used  as  a  model  to  explain  this  equal  distribu- 
r.v  the  way,  many  of    the   text-books   give 
the  misleading  idea  that  the  tetrahedral  configura- 
tion   is    ah-.  gular,  whereas   in    reality   it    is 
►rted  aee  irding  to  the  various  weights 
ami   mutual  attractions  of  the  attached  groups, 
exti             samples    of   which  are  given   l»\    CO, 
fulmini              ind   triphenyl  methyl,  which   must 
have  practical!}  a  flat  configuration.     The  parti- 
cular point  1  have  to  show    yon    however,  is   that 
B  I  two  different  theories  of  affinity  from 
the   tetrahe.lr.il    figure  according  as  one  assumes 
the                         resident  at  the   p"iuts   or   in   the 
points    would     lie    the    positions    of 
\imuin    force    on     any    electrical     theory    of 
■1    affinity,   whereas    the    maximum    force 

litre-  of  the    faces    if    the    force 

mbled  gravitation  or  depended  on  a  solid 
tetrahedral  mass.  For  example,  on  the  first 
theory  ah.-  customary  one)  the  picture  of  ethane 

t-    in    Fig.     1.    and    acetylene   as    in    Fig     II. 


•a]  affinities) 

i 

"■      x  r  ethane 


mutually  contradictory  ;  they  are  (1)  that  ethane 
is  the  stable  compound  and  might  be  presumed  to 
have  configuration  2.  (2)  that  if  the  gravitational 
theory  is  followed  out,  it  involves  the  existence 
of  more  isomerides  than  there  really  are  :  thus  it 
predicts  three  butanes  instead  of  two,  viz.,  as  in 
Figs.   111.,  IV.  and  V. 


.. 
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Figs.  III.  &  IV.     Two  different  soljd  formulae foi 

normal  butane. 

Fig.  V.     Isobutane. 

The  electrical  theory  is  therefore  the  more  nearly 
correct,  but  it  is  evidently  still  far  from  the  truth 
since  it  represents  acetylene  as  being  more  closely 
bound  together  then  ethane  is. 

As  regards  the  nitrogen  atom,  the  customary 
representation  is  that  of  a  square  pyramid,  as 
in  Fig.  VI.,  in  which  the  salt  forming  group,  like 
chlorine,  is  supposed  to  be  attached  to  the 
apex.  I  have  noticed,  however,  that  this  formula, 
possesses  the  same  defect  as  the  old  plane 
formula  for  carbon,  viz.,  that  it  could  give  two 
different  pictures  for  a  di-substituted  ammonium, 
just  as  the  flat  cat  lion  formula  gives  two  pictures 
for  dichloromethane.  It  is  therefore  certainly 
wrong,  and  1  prefer  my  own  tetrahedral  model 
for  nitrogen,  as  having  at  least  no  experimental 
e\  idence  against  it.* 

In  practical  organic  chemistry  the  chief  recent 
advances  are  the  artificial  production  of  rubber, 
of  adrenaline,  "ergotine,"  and  hordenine,  and  the 

■  overj  of  easj  catal)  tic  methodsof  makingether, 
aniline  ard  the  ketones.  Another  striking,  if 
somewhat  out  of  the  way  discovery  is  theconstitu- 
tion    of   the    famous   niurex,   the    "purple  of  the 
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ancients."  The  research  required  the  sacrifice  of 
12,000  of  the  colour-bearing  animals,  and  the 
colour  turned  out  to  be  6-  6'  dibrom-indigo,  a 
fact  extraordinary  both  in  the  occurrence 
bromine  in  a  metabolic  product,  and  also  in  its 
connection  of  the  animal  and  vegetable  kingdoms, 
reminding  one  of  the  close  genetic  connection 
between  chlorophyll  and  haemoglobin. 

Agricultural  chemistry,  which  for  l'u  years  or 
so  has  been  merely  a  dry  record  of  analyses,  has 
now  wakened  up  from  its  long  sleep,  chiefly 
owing  to  its  contact  with  bacteriology.  Il  lias 
long  been  known  that  Poils  contain  several 
distinct  families  n\  bacteria  (counting  up  to  over 
a  million  per  gram  in  favourable  circumstam 
which  may  be  classified  according  to  their 
behaviour  toward-  combined  nitrogen  :  one  class 
converts  elementary  nitrogen  into  protein,  the 
second  bydrolyses  protein  into  ammonia,  the  third 
oxidises  ammonia  to  nitrites,  and  the  last  liberates 
elementary  nitrogen  from  humus.  Someol  these 
are  unfavourable  to  plant  growth,  and  the  new 
i  •  periments  aim  at  their  suppression  by  means  of 
partial  sterilisation  of  the  soil,  either  by  mi  ans  of 
mild  antiseptics  Idee  CS2,  ( 'IK  1.  or  ( ',11    (  H ...  or 

by    means    of    the    regulated    application    of  heat. 

The  latter  point  seems  to  show    that   the  boary 
practice  of  veld  burning  in  this  country  is  not   to 
andeinned  outright,  as  has  been  done  by  most 
ioriiies,   including   authors   in    our    Journal. 
The  experiment--  I  refer  to  -how    thai   eventually 
the  number  of  favourable  bacteria  and  the  amount 
combined   nitrogen   in  the   soil  inciease  con- 
currently, while  the  other  mineral   foods   become 
insoluble.     The  original  sod  must    therefore 
contain  something  capable  of  limiting  the  natural 
increase  of  the  favourable  bacteria,  this  something 
being   put  out  of  action  by  heat  or  volatile  anti- 
septics.     Russell  and  Hutchinson,  of  Rothamsted, 
have  shown  that  in  all  probability  this   limiting 
factor  consists  of  living  protozoa,  ama'bse  and  eo 
forth,  which  are  comparatively  highly   organised 
beings  and  therefore  succumb  to  treatment  which 
bacterial   spores  can  withstand.     Unfortunately 
the  antiseptic  treatment  g"< ■-  too  far  and  kills  off 
the  nitrifying  organisms  as   well  as  the  harmful 
i   that    the   whole  of  the  beneficial  effect 
-■eein.s  to  come  from  an    im  A  the  ammonia 

forming  organisms.  Even  as  it  is,  however,  the 
increase  of  fertility  caused  py  partial  sterilisation 
is  quite  remarkable,  and  tl.v  future  outlook  very 
promising. 

In  analytical  chemistry   the   most    interesting 
ire    I)  two  new  precipitants   for   sodium, 
CuHAlFfl  and    K  r,i(V 
(2)  a   very  sensitive  colour   reaction  foi    nickel 
with    (<  '<  )>l\  |    :    also    interesting  il    pre- 

cipitating reaction-  with  dimetbylsulphanilic acid 
and  meth)  lorai 


Physiological  chemistry  has  uo  local  ink 
but  I  notice  that  it  looks  latine  would 

syntli-    i-ed  in  the  next    few    \  i.d    possibl) 

even  albumen  later  on. 

In  the  electro-chemical  theory  I  bavi 
myself   a    Conservative.      1    cannot    digi 
conception  that  our  atoms  are  wholly  aggreg 
of  electrons  :   I  cling  to  matter,  even  it  it 

the    ••  sphere   oi     positive   i  lectrificat  ■  i 
fiction   which   the  electronists   have   (apparently 
unwillingly)   to  postulate  to  hold  their  elect 

her.      I  think  the  evidence  shows  ti. 
bulk  of  the  atomic   weight   t<>   be   non-el ecti 
i.e.    that   the  electrons  are  simply  "  an  extra 
sort  of  vivifying  principle.     They  are  certainly 
connected  with  chemical  affinity,  which  is 

too  intense  to  be  explained  in  term-  ol  gra\  itation 
alone.     .\-  Nernst  says,    "It  has  become  evid 
that  electrical  forces  unquestionably  play  a  great 
part  in  many  'purely  chemical  '   reactioi  In 

all  probability  our  ••chemical   affinity  "  is  a  com- 
bination   of   gravitational    and   electrical 
and  valency  is  due  to  a  special  local  tion 

of   electrons.      The  conception   of  atoms  lo 
some   of   their   electrons    without    very 
alteration    of     properties     must     be  red. 

Many   obscure  colour-phenomena,   •   /.   those   "f 
ruby,  sapphire,   and   fluor  spar,  as   well   as  the 

I   of  light   on  Bilver  salts,  seem  to  belong 
this  category.     T!  all  stages  of  stability 

amongst  compounds,  and  there  i-  every  ri 
extend  the  idea  to  elements.     Gold  may  nevei  be 
synthesised,  but  it    may   quite  likely  tx    broken 
down,  given  sufficient  command  over  tem| 
and  pressure.      I  am  also  not  quite  satisfied  that 
the   a    particle  of   radium  is  a  helium  at.. ui  with 
two  electric  charges.      I  think  it  more  likely  that 
it  has  atomic  weight  2  and  only  one  charg 
that     when    stopped    the    two    halt  heliuii 
their  charges  and  combine  to  form    inert    helium. 
The   eviden  the    monatomic    molecule   of 

helium  only  proves  that  the  molecule  has 

sphere  of    influence. 

Another  -cience  which  ap  led 

with  an  overthrow  of  it-   fundamental   princi| 
is  Geology,  or  rather  Geophysics  :  an  the 

disturber  of  the  peace  is  radium.     Briefly 
the  revolutionary  conception  is  that  all  - 
terrestrial  heat  is  due  to   radium,  that  the  earth's 
centre  is  nearly  cold,  and  thai  the  famous  nebular 
h\  pothesia  is  n<>t  onlj  unneo  s&arj  but 
Chamberlin    was   the    pioneer   in   this  field 

nakened  attention  to  the  facl  thai  the  nebular 
hypothesis  is  contradict  dl  we  know  about 

the   kinetic  theoi y  ol  < hich  shows  tl 

whole     anothi  i  two  bram 

of 
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collection  of  cold  meteorites  in  space.     Wiechert, 
Gottingen,    has    elaborated    this,    and     has 
collected  evidence  from  tour  different  sources  to 
-how  that  the  earth's  cove,  up  to  three-quarters 
of  its  radius,  is  nothing  but  metallic  iron,  solid, 
paratively   cold   and    highly    compressed   of 
rse      The  first  argument  is  the  relation  of  the 
th's  elasticity  to  the  flattening  at  the  poles :  the 
a  .re-  are  satisfied  by  an  iron  globe  about  6,100 
mile-  in  diameter  with  a  rocky  mantle  about  900 
miles    thick.       The   second   is   the    fact    that   the 
th's    central    density    is    about    is,    and    that 
•diluent-   -how   that   surface  rocks  could  not 
compressed   to  such  a   density  by  any  force  : 
the   density   of  uncompressed   iron    is  about  7^, 
ami  the  conception  of  an  iron  core  gives  an  easy 
explanation  of  the  earth's  magnetism.      The  third 
gument  comes' from    mathematical   calculation 
•    the   effects  of   (1)    the   fortnightly  north  and 
th  displacement  of  the  tides,  and  (2)  the  time 
:  evolution  of  the  poles  round  the  axis  of  figure  : 
dculations   agree   fairly  closely  in  giving 
the   earth   a    rigidity,  as  a  whole,  rather   higher 
than   that   of   steel.      The    fourth    and  most  con- 
vincing argument  is  that  derived  from  the  velocity 
amission  of  earthquake  shocks;  the  velocity 
instant  in  the  coie.  and   the  figures  require  a 
iparatively  abrupt  transition  from  iron  to  rock 
bout  900  mile-  down  :   they   also   show   that 
tral  yield  to  compression  is  not  very  great 
lite  the  enormou-  pressure.      Wiechert   calcu- 
late-  the   central   pressure   to    be    three    million 
s,  and   the   pressure   at  the  beginning 
iron    to   lie    500,000    atmospheres.      The 
"  heating  layer  "  of  the  earth  is  supposed  to  be 
only   about   50   miles    thick,  and   even    in  it,  the 
ium  i-  mostly  near  the  surface  :  consequently 
temperature-gradient  must  diminish  as    we 
which  has  important  practical 
like   South   Africa   which 
■•■  .   idient  near  the  surface  are  supposed 
highly    denuded,    and    yet    to     have     an 
lormally  thick  rocky  layer  below  to  com]  ensate 
density  of  rock  as  compared  with 
1       theory  predicts  a  maximum  tempera- 
e  in  the  earth  ot  from    l,500°C  to  2,000°C: 
mi  erature    quite    sufficient    to 
■  k     plastic   or    viscous— which    is,    of 
i  to.  xplain  the  familiar  pb<  uomena 
I        i    'iido  liquid  or  pla.-tic  layer 
I  I,-  tween  30  and  50   mile-   depth, 
probablj    not    continuous,   but   a 
pillar-   and    cavil  Further 

theory  are  to  be  gained 
A.  Joui  nal  oj 
\]  ril,  I!)  10. 

nt    beliefs    about    the 
mining    here,     I    have 

<  k  \<  mperature 


to  be  expected  at  different  depths,  using  the 
suppositions  of  Wiechert  and  Schwarz.  Assuming 
70'  P.  at  1,000  ft.,  I  calculate  78°  P.  for  3,000  ft., 
85£°  F.  for  5,000  ft,  92i-°  F.  for  7,000  ft.,  and 
99°  F.  for  9,000ft.  depth  "These  results  are  rather 
more  favourable  to  the  Rand  than  earlier 
calculations  were,  but  it  is  nevertheless  necessary 
to  point  out  that  even  if  the  actual  temperatures 
met  with  turn  out  to  be  as  above,  the  temperature 
of  these  deep  workings  must  be  reduced  by 
ventilation  to  figures  very  considerably  lower,  else 
work  will  be  very  inefficient.  Depths  over  five 
or  six  thousand  feet  will  require  the  installation 
of  ventilation  systems  quite  as  powerful  as  those 
of  European  collieries,  not  for  the  sake  of  noxious 
air,  but  merely  to  reduce  the  temperature. 
Unless  the  ventilation  is  good,  the  workings  will 
attain  a  wet-bulb  temperature  about  the  same  as 
the  rock,  and  it  is  now  perfectly  well  known  that 
efficiency  falls  off  at  a  wet-bulb  temperature  of 
only  82'  F.  or  so,  which  must  therefore  be  the 
figure  to  be  aimed  at.  This  question  of  deep 
mining  is  one  which,  I  hope,  will  be  discussed 
during  the  coming  year,  now  that  the  Society 
has  resolved  to  give  mining  subjects  special 
encouragement.  By  the  way,  I  have  in  my 
possession  a  number  of  observations  of  rock 
temperatures  recently  taken,  which  are  in  fair 
agreement  with  the  foregoing  calculations  ;  also 
the  corresponding  temperatures  in  the  workings 
near  at  hand.  These  latter  are  hi<iher  than  the 
rock  temperatures,  not  lower  as  one  would  expect. 
Now  the  only  other  heating  factor  is  breath  (and 
explosives),  since  the  variety  of  pyrite  found  in 
deep  levels  does  not  oxidise  readily  ;  hence  the 
ventilation  must  be  pretty  bad  in  these  cases. 
If  the  ventilation  were  efficient,  the  air  would  be 
colder  than  the  rock  :  and  if  the  rock  is  much 
hotter  than  82°  F.,  a  considerably  stronger  air 
current  will  become  necessary. 

In  conclusion,  I  wish  t<'>  say  a  few  words  on 
education,  despite  the  danger  of  straying  into 
platitude.  Having  been  brought  up  on  Classics  I 
fully  recognise  their  value  in  teaching  us  definite- 
ne.-s  of  expression  and  fine  verbal  and  philoso- 
phical distinctions  :  but  I  am  sure  the}'  are  not 
the  only  possible  vehicle  of  culture  ;  as  a  recent 
writer  says  "  mental  refinement  does  not  exclu- 
sively result  from  literary  studies,  but  is  a 
manifestation  of  the  Critical  or  scientific  habit, 
whereas  the  so-called  liberal  education  ie 
mainly  a  mere  specialisation  and  does  not 
necessarily  carry  with  it  any  wideness  of  view." 
I  am  not  devoted  to  the  "wisdom  of  the  ancients," 
in  tact  I  feel  that  when  they  did  stumble  on 
truth  in  these  pie-scientific  days — say  before 
1850,  as  I  said  already — it  was  in  branches  of 
knowledge  where,  even  in  our  day,  there  has 
been  no  advance,  i.e.,  in  subjects  not  amenable  to 
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experimental  or  statistical  treatment.  such  as 
ethics.  I  was  amused  last  year  on  straying  into 
the  Bloemfontein  Cathedral  to  hear  a  parson 
instituting  invidious  comparisons  between  "  ever 
changing  science,"  and  what  the  parson  presumed 
to  call  the  "unchanging  word  of  God."  I  regret 
to  have  to  remind  our  clerical  friends  that  science 
is  just  knowledge  and  nothing  else,  and  that  anj 
institution  which  does  not  change  with  knowledge 
must  naturally  get  left  behind,  as  the  churches 
undoubtedly  have  been  already. 

Anyway  what  is  wanted  of   modern   education 
is    that    it   shall    produce   a    man    who   is   both  a 
gentleman  and  an  accurate  problem-solver  :  as  an 
American  writer  says,  "  it  is  necessary  to    under- 
stand that  moderately  accurate  knowledge  is  like 
a  moderately  fresh  egg'' :  and  I  may  say  at  once 
that  accurate  knowledge  is  not  to  be  gained  from 
text-books    and    a    50       pass    examination,    but 
solely  from    the    experimental    method.      Unfor- 
tunately,  as    Armstrong    says,    our    headmasters 
are  "  people  who  have  never  knowingly    made  an 
experiment,  and  do  not   even   know  how   to  set 
about  making  one."     The   result   is   seen  in  the 
so-called    "educated    population,"  three-quarters 
of    whom    still    believe   in    water-divining,   or   in 
finding  live  frogs  in  stones  or  similar  superstitions, 
all  on  evidence  too  that  wouldn't  convict  a  nigger. 
Kven    the     I'niversities    want    reforming    badly: 
they   should    leave    text-book     examinations    to 
preparatory  schools,  and  they  should  give  proper 
scientific  degrees.      Why,  for  example,  should  the 
Cape  University  call  a  man   a    Bachelor  of  Arts 
after  he   has  passed    an    Honours  examination  in 
Science  i     What  they  should  organise  is  a  degree 
in  Technics,  or  Applied  Science,  only  to  be  given 
after    training    in    experiment    and   research.      I 
assume,  of  course,  that   elementary    science    will 
have    been    taught    at    school.      The    fact    is,  that 
British  University  training  is,  almost  everywhere 
except    in    Scotland,    modelled     on     the     Oxford 
and     Cambridge     type:     the     former     of     these 
Universities  apparently   considers    the    acme   of 
human  culture  to  consist  in  the  knack   of  render- 
ing into  more  or  less  indifferent  <  Ireek  such  things 
as    "  We  don't  want    to   fight,  but  by  -lingo  i!  we 
doJ"    whilst    the    strong    point    of    the    other 
I  University  appears  to  be  the  cultivation  of  acertain 
carefully  artificialised  variety  of  English  speech  : 
and   in  both  Universities,  Bad  to  say,  Chemistry, 
almost  tie   ne  si    fundamental   branch   of  human 
knowledge,  is  relegated  to  a  back  -e;it   under  the 
name  of  •■stinks.       1  will  myself  saj  nothing  "I 
the  educative  and  disciplinary  value  of  chemistry  : 
N'ern-t  speak  :  "  the  doctri  ie  of  the  constitu 
tion  of  organic  compounds  stands  at  the  bead  of  all 
theories  that  the  human  mind  has  evei  conc<    red.' 
South    Africa    will    do    well    for    itseli     il     it 
continues  to  better    its    scientific  personnel  and 


equipment  ;  there  are   plent\   of  other  - 
fields   than    agriculture    and    veterinary    scieno-. 
For  example,  the  number  of  assayers  and  samplers 
here  should  be  much   increased,  and  the  import 
ance    of   their   function    recognised  Iness 

knows,  their  salaries  are  not  a  serious  item  ii. 
working  costs.  One  reason  for  this  i-  :  it  is  the 
duty  of  the  industry  to  clear  up  the  disquieting 
rumours  of  gold-stealing  by  accurately  ascertain 
ing  the  gold  called-for,  not  guessing  at  it  within 
5  or  so.  This  can  only  be  done  by  trebling  the 
number  of  samples  taken.  Again,  in  a  young 
country  like  this,  it  is  natural  enough  that 
research  should  be  left  to  take  care  of  itself,  but 
if  this  continue-  to,,  long,  the  country  will  feel 
the  loss.  AsSirG.  H.  Darwin -aid  at  Capetown 
"  men  of  science  do  will  to  impress  on  the  captains 
of  industry  that  they  should  not  look  askance  on 
those  investigations  which  may  seem  for  the 
moment  beyond  any  possibility  of  practical 
utility."  The  trouble  is  not,  however,  with  the 
captains  of  industry,  but  with  the  practical  man. 
Research  is  not  loved  of  the  practical  man — I 
sometimes  fancy  he  fears  it.  Anyway  the  Rand 
Industry  requires  officers  with  more  than  a  tech 
nical  training,  I  mean  inventors  a-  well  as  crafts- 
men  :  and  in  the  past,  as  your  Transactions  show, 
the  Hand  has  unearthed  a  number  of  inventors 
quite  remarkable  for  its  population.  1  do  nut 
know  however  that  they  all  receive  encoui  E 
ment  proportioned  to  their  value 

I  shall  finish  with  a  few   words  OH  other  indus 
tries.      So  tar  very  few   have  succeeded  except    at 
the  coast,  a  circumstance  which  i-,  in  my  Opinion 
•ly    a    matter    of    excessively     high     railway 
rates.      An  example  ot  the  handicap  is  shown    b\ 
the  Modderfontein  Dynamite    Factory,    which  so 
far  as  1  know,  uses  no  Transvaal   materia]   what 
ever  except  tie-  oxygen  of  the  atmosphere 
our  paper  is  imported,  though  it    could   easily    be 
made  from  South   African   libres   if  caustic  sod 
were   not  bo   ridiculously  dear.     The  latter 
hydrochloric  acid  would  find  all  sorts  ol 

smaller  industries,  and    could    be    made    economi 
cally   from   our   numerous  sab  pans,    which 
also    frequently    give    decent    yields  ium 

sulphate.         Bleaching      powder      could     also     lili' 

many  uses,  including  it-  very  rapid  action  > 
'cyanicide.'  We  still  imporl  an  immense  quantity 
of  cornflour  and  other  maize  foodstuffs  It  is  in 
fact  extremely  quainl  to  think  that  our  board 
house  blancmange  is  frequently  Transvaal  mealii 
which  ha  travelled  12,000  miles  to  find  its 
apotheosis!     Wi  ought   to  make  oui   owi 

"tin-plate"  and  lead  pipes,  and  as  Prol  Stanlej  ha 
shown,  our  iron  industry   can   do  all   right   if  it 

start-  OH  a  Bufficientl)    I  de.       I  I    t 

that    the    Electrical    Company  _   t. 

tackle  the  man i  f  CaCN.,  an 
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i  ce.  This  is  what  we  Deed  to  make  South 
Africa  self-supporting.  Generally  speaking,  this 
country  will  be  better  off  when  it  settles  down  to 
quiet  industry  instead  of  looking  for  "  hyperbolical 
dividem  -         nd  "Stock  Exchange  counters." 

Another     thing     that    commerce    would    be 

simplified  by  is  the  introduction   of   a  metric  or 

decimal   coinage.     This   would   be  very  easy,  as 

a   often    been    pointed   out    before.       It   only 

requires  the  abolition  of  the  half  crown  and  penny, 

trifling    alteration    of    the    value    of    the 

"tickey,"   to    five    for    a    shilling  =  £0*01.     If 

.  ventually    necessary,    a    half-tickey    could    be 

instituted   as    the    smallest    coin  =  ,£0005,    for 

ps  and  tram-tares. 

Well,  gentlemen,  1  have  finished  my  long  talk. 

In  the  course  ol   it    1    have  bad  a  tilt  at  all  my 

■•  pet  aversions,"  and  though  it  may  seem  conceited 

ive  so  many  "  pet  aversions,"  1   think    I   can 

truthfully  say  that    they   are   all   cases   either   of 

humbug  or  of  inefficiency,  two  things   for  which 

I  have  ii"  patience      Hitherto,  in  this  Society,  I 

not  made  unprovoked  attacks  on  persons  or 

-.  but  have  only  retaliated  to  criticism 

in  a  somewhat   nemo   me    inipurn    lacessit   style; 

of    us    are    pretty    convinced    of  the 

ghteousness   of   our   own    particular    l>rand    of 

J  politics.     Still  I  think  that  the  decent 

ntific  man  does  not   ever   wittingly    make   an 

enemy,   and    I    hope    too   that    hi>    friends    will 

rec  _  that    this   critical    tendency    of    his    is 

stitutional  and  practically  incurable,  and  that 

ot  yet  acquired  wisdom,  it  has  a  chance 

_      ith  age. 

Mr.  Chas.  B  Saner  |  Vice-President):  J  have 
pleasure  in  proposing  a  hearty  vote  of  thanks  to 
\)r.  Moir  for  his  deep  address    I  will  not  attempt 

not  in  my  line.     1  am  glad 

.  bowt  v<  r,  that   he   has   identified  himself 

with  this  country  by  taking  up  "opsitting."    We 

have  hi  good  many  political  speeches  lately 

who  has   over  and  over  again 

-    that    racialism  must  be  killed,  and  that 

in  for  co  operation  and  conciliation  ; 

o    President    brings  up  this  thorny 

telling   us   with    glee    that    "  our 

h,    have    1  ecu     running     this 

Why,  thai  is  rank  racialism  !  ! 

Mr.    A.    Whitby    (Mtmber   oj    Council):     I 
dd  lik-  rod  the  vote  of  thanks  to  our 

dent    for  his   address.     Dr.   Moir  has 
)  points  of  interest  in  chemical 
_     that  it  ;-  rather  unfortunate,  in  a  way, 
custom  of  our  not  to  dis- 

cus.-  the   I  Address  I    have  no 

that  il  given  an  opportunity  to  dis- 

al  point-  raised 
. 


in  the  Inaugural  Address  at  future  meetings, we 
might  find  a  great  deal  to  say. 

The  President  :  In  thanking  Mr.  Saner  and 
Mr.  Whitby  for  their  kind  remarks  I  should  like 
to  suggest  that  if  tbey  wish  to  controvert  any 
point  in  my  remarks  they  may  get  over  the  diffi- 
culty of  the  precedent  by  putting  their  views  in 
the  form  i  f  a  paper. 

THE  ASSAY  OF  TIN  ORES. 


{Read  at  March  Meeting,  1910.) 
By  Jas.  Gray,  F.I.C    (Member). 

DISCUSSION. 

Mr.  A.  Whitby  (Member  of  Council):  In 
reviewing  this  paper  one  is  struck  by  the  author's 
industry  in  the  bibliographic  line,  but  dis- 
appointed beyond  measure  in  the  results  ob- 
tained both  by  his  researches  into  the  literature, 
and  the  conclusions  drawn  by  him  from  the  few 
experiments  quoted.  It  is  not  too  much  to  say 
that  the  paper  represents  the  most  exhaustive 
research  in  the  domain  of  published  matter  on 
the  tin  assay  that  this  Society  is  ever  likely  to 
see,  and  the  author  consequently  deserves  clue 
credit  for  wading  so  deeply  into  the  mud  of 
history.  Unfortunately,  however,  from  this 
morass  he  has  not  apparently  been  able  to  hold 
up  one  single  sprig  of  hope  to  sustain  others. 
The  scanty  reference  to  his  own  work,  the  results 
he  quotes,  and  his  description  of  the  method 
adopted  by  him  as  giving  the  best  results,  not 
only  lead  me  to  confirm  his  own  conclusion, 
"  there  is  little  or  nothing  new  in  these  notes," 
but  also  convey  a  most  bewildering  impression  of 
what  is  really  one  of  the  most  difficult  assays  the 
technical   chemist   is   called   upon  to  undertake. 

A  70%  cassiterite  presents  no  terrors.  Even  the 
abused  cyanide  fire-assay  carried  out  under 
reasonable  conditions  gives  results  within  \°/o  of 
the  truth  on  such  an  ore,  but  what  we  chemists 
are  looking  for  is  a  method  which  will  estimate 
with  reasonable  accuracy  the  tin  in  an  ore  rang- 
ing, say,  from  \  to  1%.  Reading  between  the 
lines  of  the  author's  paper,  the  assumption  is 
that  in  his  experiments  he  took  '25  grm.  of  high 
grade  ore  and  mixed  it  with  various  substances 
more  or  less  typical  of  possible  impurities.  What 
I  am  really  anxious  to  know  is,  how  far  his 
experiments  would  have  carried  him  if,  say,  he 
had  worked  on  a  'J  ore  with  similar  quantities 
of  impurities  ' 

Let  us  presume  that  the  author's  iodine  had  a 
titre  eijual  to  '005  grm.  tin.  per  c.c.  This  is  reason- 
able and  would  point  to  the  use  of  a  7i!  cassiterite 
in  his  experiments.  Taking  1  grm.  of  a  1%  ore 
which  is  the  maximum  allowed  in  the  process  out- 
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lined  by  the  author,  it  would  require  2  c.c.  ol  the 
indinc""  He  does  not  think  it  worthy  of  attention 
that  with  such  a  rutin  of  gangue,  even  silica, 
there  i-  a  considerable  absorption  of  the  starch 
blue  without  any  tin  at  all  being  present,  80  that 
it  is  possible  that  trace-  may  lie  reported 
ible  amounts. 

Coming  to  more  serious  matters,  his  assumption 
that  .')7  arsenic  ha-  no  great  deterrent  effect  on 
his  results  depends  entirely  on  the  degree  "l 
acidity  used.  The  deliriously  vague  manner 
used  in  describing  his  method  of  operation  leaves 
it  open  to  the  student  to  use  a  maximum,  say, 
10  free  H('l.  when  1  have  proved  that  tin  is 
co-precipitated  with  the  arsenic  to  a  serious 
extent, as  an  alloy.  Again,  with  regard  to  tungsten 
he  lightly  dismisses  the  intense  blue  oxide  "I 
tungsten  produced  as  no  mask  to  the  staid'  blue. 
This  is  entirely  incomprehensible  to  me.  Recenl 
experiments  of  my  own  have  shown  an  utter 
impossibility  of  correct  reading  under  such  con- 
ditions especially  when  using  iron  as  reducer, 
since  the  carbon  tends  to  mask  the  colour. 

Why  he  should  dismiss  the  good  old  method  of 
reduction  in  hydrogen  because  of  the  uncertainty 
of  the  extent  of  reduction,  when  his  own  method. 
a-  I  have  frequently  proved,  is  open  to  the  same 
objection,  I  must  again  question. 

Pressure  of  work  in  other  directions  has  nn: 
tunately  precluded  an  examination  into  the  effect 
on  the  tin  assay  of  the  othei  impurities  menth  ■ 
but  I  have  said  enough,  I  think,  to  show  thai 
author's  paper,  excellent  as  it  is  from  the  hist 
cal    point   of   view,   sheds    no   new    light   on   the 
subject  of  tin  assay,   but    rather    tend-    to   ri  I 
confusion  more  confounded. 

The  President:     It  appears  us  if  we  would 
almost  require  a  subcommittee  of  the  Rociel 
deal  with  this  siioji  ct,  seeing  that  the  authority  - 
differ  so  much. 

Mr.  F.  H.  Thorburn  {Associati ,  :     Would  tie- 
author  kindly  let  us  know  how  he  makes  up   bis 
standard  solutions  of  ferric  chloride  and   iod 
the  quantity  taken  of  each  to  a  litre  of  water' 

Mr.    James  Cray   (Member):      21-32    grm. 
iodine  dissolved  in  a  solution  in  water oi   15  grm 

K  I  and  made  up  to   1    litre.    1    ct\       10    mgm.  tin. 

FeCl.  about  180  grm  lissolved  in  200 

hydrochloric  acid,  evaporated  to  dryness,  take  n  up 

with  300 cc  IK  'I  ami  diluted  to  J  litres  with  w 
Standardised   .->_  pure  tin,  I    cc.      I<>  mgm. 

tin  (;.ppro\ 

Notk  In  response  t<>  Mr.  1     II    Thorburn'* qnerj 

riling  the  strength  of  Rotation    I    find   thai    Mr. 

'  tandard  ni   i    i  0*01  tin. 

Of  ooun-e  tin-  only  makes  my  argumenl   the  more 

■  lit. 


EXPERIMENTS  ON  THE  PRECIPITATION 

OF  GOLD   FROM  CYANIDE  SOLUTION 

BY  CARBi  >\    IN    LIME. 


I  Read  at   April   M 


By   Edward   H.  (  !rogh  w  i  M 

Lis,  i  ssiON. 

Mr.  C.  Toombs  [Member):     In  January 
we    had   a    very    excellent   paper   on     "  I 
cipitating  effects  of  substances  containing  various 
forms  of  carbon  and  cellulose  on  c) 
containing   gold   and   silver."  by    M  tssrs.  Clarke 
and  Sharwood,  two  of  our  members.      In 

a  table  given  by  them  showing  the  relative 
activity  of  several  precipitating  agents,  we  find 
that  5  u'ui.  ordinary  bituminous  coal  precipitated 

7       of    the    total    gold    from    ■"> ■  .   solution 

containing    2  63    dwt.    gold    per    ton.       Abo    a 
similar  experiment  with  coke  gave  a  precipit  ition 
of  19*6     of  the  total  gold.     They  also  a 
and  figures  showing  the  prejudicial  effect  of  vat  i 
forms   of   carbonaceous    matter    on  tion, 

when  introduced  inadvertently  into  a  cyanide 
plant. 

In    view   of  this   it   i-  somewhat  surprising 
find  Mr.  Croghan  coming  forward  with  his  tie 
that  the  carbon  contained  in  lime  is  innocuous 
almost  so 

Since  Dr.  Caldecott   first  brought   thi-   matter 
forward   a   good   ^- .A   of  work  has  been  done 
the  subject,  and  one  i-  -ale  in  saying  that  ii"  i 
and   fast' precipitating  value  can  be  fixed  for 
carbonaceous  matter  contained    in    lime— it    all 
precipitates   gold,  -one'   to  a    -mall    extent,   and 
some  t"  ■■<  very  surprising  extent  indei 

Amongst  the  work  d< mention  ma)  be  m 

of   i  hat  of    Mi.  R,  II    Johnson,  one   "i   our   i 
Presidents,    who   used    various    forms 

■on    picked    from    lime    amongst     them)    as 
precipitating  agents,  pumping  gold- bi  jolu 

tion    through    a    fil  lie  pre 

cipitatii  it,    till    saturation  btained, 

and  then  precipitating  tie'  gold  b) 
a     suitable    cathode    in    cyanide    solution,    the 
ox) gen  evolved  at  the  gold-bearit 
quickening  the  re-solution   of   the  gold    from  it. 
I  a,     in  nh-  wi  ined,  but  i 

the   ■    ||  i   . 

pat  t  he   li 

Colli  ilH' 

i  direct])    to    the    <  \p  a  inn  ntal    w 

in      Mi        I 
in 

atived  i  he  value  of  his  n  bo 

.  both  from  inci  iture 

and    "hemical    action — sulphi  1    have 
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almost  invariably  found  associated  with  this  form 
of  carl  on,  ami  which  may  precipitate  gold  from 
solution,  are  broken  up  als 

8  e  experiments  have  been  made  to  test  the 
theory  that  his  preliminary  treatment  in  obtaining 
the  ear  rejudicial  to  its  gold  precipitating 

power. 

S     era]  pieces  of  coke-like  cinder  were  picked 
from  a  large  mas-  i  !    lime.     They    were    brushed 
with    a    Stiff    brush    to    remove  all  loose  adhering 
lime  and  ash, then  crushed  through  a  60  x  liO  sieve. 
S  ecific  Gravity  2  ."■."• 
Carbon  =  67 -2    . 
S    :;e   picked   lumps   of  well  burnt  white  lime 
were  also  crushed  through  a   GO  x  (i0  sieve,  and  a 
mixture  of  7>Q  gm.  carbon  and  Mod  gm.  lime  made. 
100  gm.  of  this  mixture  was  then  treated  carefully 
iribed   by   Mr.  Croghan,  the  residue  being 
d    and   dried.     Carbon    in    residue  = 
70'4    .     This   increase  in   carbon   contents  from 
67'L'       to    70*4       shows   that    the   HC1   has  dis- 
some     <  "inpounds  —  in     this     case 
probably  1  5H,    was   given   off  vigorously 

when  a  small  portion  of  the  original  material  was 
ted  with  arid. 

lution  was  obtained  for  use  in  all 
the  following  precipitation  experiments.  It 
contain 

KA'X    =0013% 
CaO    =00017 

1   =  l-44  dwt.  per  ton 

1  litre  of  solution  was  used  for  each  experiment. 

followed  was  -various  weights   of 

the  carbon  lime    mixture    were    each    added    to 

•f  above  solution,  and  a  weight  of  FTC1- 

irbon  corresponding  to  the  amount  of 

contained  in  each  respective  weight  of  the 

mixture  was  also  added   to   1,000  c.c.  solution. 

were  shaken  intermittently  for  about 

and    left     over-night.        They     were 

1    the    .solution-   assayed.      All    the 

ere  collected  on   one   filter   paper, 

:'  ted     carbons     on     another, 

from  |\('N    and    their  gold   contents 

by  pot  assay. 

lit  dwt.  per  ton. 


-■>liit  ii 

Loss  of 

irbon. 

(fold. 

MO 

ii  04 

05 

1-41 

003 

IH 

1  42 

tl-D-J 

0' 

1  ■; 

II.'. 

1    01 

It.'. 

1-43 

001 

1  44 

Nil 

••19mgm. 

- 


Weights  of  the  mixture  containing  1  gm., 
0-5  gm,.  and  0T  gm  carbon,  and  the  correspond- 
ing weight.-  of  the  HCl-separated  carbon  were 
added  to  1,000  c.c.  solution,  shaken  intermit- 
tently, filtered  and  washed  well  on  the  following 
day.  The  gold  contents  on  each  filter-paper  being 
determined  by  pot  assay. 


Precipitating 

Agent.  Carbon  lime  mixture. 


1  gm. 
0-5    „ 

01    ., 


0"23  mem.  gold 

0T2     „ 
003     „ 


11(1  t-arboii. 


0-08 
0-04 

o-oi 


mgm. 


gold 


The  original  precipitating  power  of  the  carbon 
was  determined  and  1  gm.  of  the  original  carbon 
precipitated  0'25  mgm    gold. 

The  precipitating  power  of  the  carbon  as 
separated  by  Mr.  Croghan  is  only  one-third  of  its 
original  power,  although  containing  4%  more 
pure  carbon  than  the  original. 

A  very  large  proportion  of  the  lime  used  in 
reduction  works  is  added  in  the  slime  plants  and 
the  carbon  remains  with  the  settled  slime  owing 
to  its  high  specific  gravity. 

Recently,  during  the  course  of  someelutriation 
experiments  on  slime  residues.  I  always  found 
some  specks  of  carbon,  with  fiocculent  organic 
matter  remaining  with  the  sand  portion  elutriated 
— I  passed  the  -and  through  a  90  x  90  sieve — 
and  caught  an  assortment  of  carbonaceous 
matter,  which  I  found  to  vary  from  0-05  to  0-2 
of  the  total  dry  slime,  and  which  gave  assay 
values  varying  between  10  dwt.  and  20  dwt.  per 
ton.  This  carbonaceous  matter  consisted  of  small 
particles  of  coke  associated  with  some  fibrous 
matter,  and  was  by  no  means  all  caught  on  the 
90  x  90  sieve  —  the  above  figures  speak  for 
themselves. 

As  a  disinterested  onlooker,  Mr.  Croghan's 
view  is  breezily  optimistic,  but  his  optimism  is  all 
on  the  seller's  side.  It  is  surely  no  great  expense 
to  hand-pick  the  lime  as  free  as  possible  from 
carbon — one  firm  of  sellers  already  does  this,  and 
their  lime  contains  from  "001%  to  '01/  free 
carbon,  comparing  most  favourably  with  unpicked 
limes,  which  often  contain  as  much  as  0'2/  free 
carbon. 

To  Mr.  Salkinson's  suggestion  as  to  a  discus- 
sion on  the  deleterious  effect  of  organic  matter 
coming  from  underground,  I  would  say  "  where 
ignorance  is  bliss,  etc." 

Mr.  Jas  Gray,  F.I.C  (Member)  :  There  is  no 
doubt  that  the  subject  brought  forward  by  Mr. 
Croghan  is  of  great  importance  both  to  the  metal- 
lurgist and  lime  burner,  especially  in  view  of  the 
divergent  opinions  held  by  the  former.  It  is,  there- 
fore, greatly  to  be  regretted  that  the  results  of 
the  author's   experiments    are  so    unsatisfactory 
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that  only   superficial    deductions    can    be    made 
from  them. 

An  examination  of  Table  I.,  p.  392,  which  con- 
tains the  details  of  the  experiments  together 
with  the  results  shows  this  to  be  the  case.  Tables 
II.  and  III.  being  merely  exercises  in  simple 
arithmetic,  need  not  be  considered,  and  can  be 
regarded  as  padding.  The  author  found  that 
111  ingm.  of  carbon  had  the  same  precipita 
effect  as  21  mgm. — both  precipitating  0*01  mgm. 
gold.  One  would  certainly  have  expected  that 
some  relationship  depending  on  the  quantity  of 
irbon  employed  would  have  been  found.  The 
only  difference,  however,  is  to  be  noticed  in  the 
column  headed  "remarks  on  slides  from  which 
the  following  equation  can  lie  deduced  :  — 

1  large  speck  =  1  specks  (size  not  specified). 

To  me  it  appears  that  the  only  deduction  to  be 
made  from  the  results  of  tbefirstfive  experiments 
is  that  0-4-"),  0-34,  025,  0-17  and  0'085  carbon 
in  lime  are  equally  good  or  bad,  which,  as  Euclid 
has  it,  is  absurd. 

The  sixth  experiment  using  0-1-2  mgm.  carbon 
than  in  the  fifth,  results  in  the  gold  precipi- 
tated being  unweighable.  A  consideration  of 
what  001  mgm.  means  on  tie-  assay  balance, 
using  a  half  milligram  rider  will  convey  an  idea 
of  the  difference  between  <•  "1  mgm.  and  an  tin- 
weighable  quantity.  Might  I  suggest  that  the 
author  in  "  straining  at  the  gnat  has  swallowed 
the  camel." 

As  the  gold  precipitated  by  0'42  mgm.  of 
carbon  was  also  unweighable,  a  lime  containing 
0068%  carbon  is  on  a  par  with  one  containing 
0"017%  carbon,  or  to  quote  the  result  ot  the 
microscopical  examination  of  the  slides  1  speck 
=  1  speck.  Q.E.D. 

It  is  absurd  to  endeavour  to  make  deductions 
on  experiments  such  as  these,  and  it  would  appear 
that  the  author  has  recognised  this,  as  he  says, 
"  the  preceding  remarks  are  in  a  sense  difficult 
to  deduce,  but  possibly  others  have  data,  and  I 
trust  will  go  fully  into  tie-  matter."  I  cann  »1 
.]i\  0*5,  (H  and  <)■•'!".  carbon  in  lime  should 
not  lie  accepted  when  they,  according  to  the 
author,  only  precipitate  as  much  gold  as  0*2 
and  0  1  ,  of  which  the  first  is  open  to  question 
and  the  second  might  be  passed.  Furthei 
0*08  .i-  will  as  0*02  precipitates  an  unweighable 
quantity  of  gold,  it  cannot  be  said  they  differ. 
The  least  that  can  be  asked  when  an  important 
matter  like  this  i-  brought  forward,  and  conclu 
-ions  drawn  from  the  results  of  experiments,  i- 
that  the  experiments  should  be  like  (  wife 

and  the  deductions  drawn  from  them  logical. 

I  regret  that   pressure  of  work  has  prevented 
me  from  contributing  data  on  the  subject,  and   I 
second  the  author's  nope  that   those   who  db 
the  subject  will  do  so  by  means  of  new  d 


XOTES  ON  PKECIPIT. 


By  F.  \).  Phillips  (Mem 

Precipitation  being  such  an  imp 
the   cyanide    pr  which 

comes   up    for  discussion 
our  Society,  1  thought   it  might  I 

quote  the  results  of  some  special  -am 

the    solution    entering    and    leaving 

compartment-    in    some    of    the    extra 

Knights  Deep.     The  idea  arose  from 

find  out   what   work  each  compartment  did,  and 

to  see  if  it   wa-  p  issible  I  >  efl 

the  zinc  consumption. 

Up  to  this  period  we   hail    been    dn  ich 

compartment    of     18    cub.    ft.    ca] 
approximately     1201b.    of    /.inc. 
cub.  ft.      Great  care  was  taken  in  dressiug, 
t"   avoid   the  subsequent  formation 
channels,  and  particular  attention  was  paid  to  the 
corners  and   sides  of  the  compartments,  tie- aim 
being  as  far  as  possible  t     _        ich  mol 
the   solution    into   actual   contact    with    the  zinc. 
To    get    as   accurate   a  -am  ile  as  possible   i  -mall 
t"st  tube  was  employed,  and  quantities  oi  80 
of  inflow  and  outflow  solution  were  taken  ever} 
fifteen   minutes   over   a    period    oi  hours. 

Care  was  taken  to  avoid  bubbles  of  hydrogen  and 
any  particles  of  dust  floating  on  the  si 

The  following  i-  a  table  of  results  ol  -  en;. 
a  strong  extractor   two  days  after  dressing,  the 

of    Bow  being  Pol  ton- of  solution  i 
ft.  of   zinc    per    2  f  hours. 
0029     KCN,  XaOII  "(hi:,    . 

Strong   Extractor  Sampled   Two   I1 

I  >    (  SSI  110. 


1  '..II, 
v.. 

per 

i 

1 

2  56 

048 

2  08 

81-2 

-  i 

•  > 

0-48 

1  1 

n:;i 

•  t 

.  1 

0-1  1 

0  06 

0 

:-l 

3-1 

1 

ii. 

003 

1" 

5 

(lie; 

001 

0  02 

6-6 

•  ; 

11(11 

<>1 

— 

— 

i 

001 

"1 

In  t  hi-  bn\  it   will  be  seen  that    tin- 
in   tl  e  top  compartmi  !  the 
remaining   tour   varied    from   70     do 
It    is   Bomewhat   difficult   to  understand  whj 

^traction  did  not  continue  thn 
box.       Had    this    i 
obtained,  the  total  woi  k  would  h  n 
four  conip  u  tmi 
net ■-  me  informs 
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why   precipitation  falls  off  at  the  lower  compart- 
ments would  be  valuable. 

Although   these  samples  were  taken  only  two 
-  after   dn  •  appeared   the  seventh  or 

last  compartment  might  be  dispensed  with,  so  it 
was  decided  to  try  with  six  only.  After  a  run  tit 
fourteen  cays,  during  which  time  the  storage  or 
the  box  bad  daily  averaged  O'OIO  dwt., 
another  series  of  samples  were  taken,  the  rate  of 
rlow  being  1*46  tons  of  solution  per  cub.  ft.  of 
zinc  per  24  hours,  strength  of  solution  :  0"035% 
KCN,  NaOB  00051    . 

mg  Extractor  (Si'j    Compartments)  Sampled 
Fourteen    I>'H,s  after  Dressing. 


dwt  per 

\ .  ton. 


I 


119 

'••24 
006 
0-04 


Lea\  i'  . 

tltt t.  per    (1« i.  per 
ton. 


119 
075 
024 
006 
004 
002 


1  -i',s 
04  1 
0-51 
0-18 
0-02 
0-02 


Percent. 
Extrac- 

i  ion 


58*5 
37-0 

1 1  •;; 
75-0 
33  7 
50-0 


'■       I      I  I! 

Extrae- 

i  ion  ol 

Original 

\  alue. 


.,S'.> 

L5-3 

Mrs 
G-3 
0-7 

o-7 


This  time,  although  the  value  entering  was 
110  dwt.  higher  than  in  the  former,  the 
extraction  was  227  le>>  in  the  first  compart- 
ment, and  this  may  have  been  due  to  channels  in 
the  zinc,  or  in  other  words  the  solution  not  coming 
int'r  ct    with    the    shavings.       The    fourth 

apartment  was  responsible  for  a  good  extrac 
namely,    75  Had    the    box    been    left 

k  <>r  BO  without  redressing,  the  values 
the    fifth    and    sixth     compartments    would 
bably  have  considerably  increased.     Inciden- 
tal))   I    nil.    say   that    the   whole  of   the  strong 
five  in  number-    ran  a  further  three  days 
g,  and  although  the  one  here  quoted 
020  dwts.,  the  average  of  the 
i     en  daj  -  was  0*010  dwt.      From 
ore  felt  that  we'  were  quite 
kin«  with  six  compartments  instead 
ad   this   is  now  being  done  with  verj 
!'  next   decided    to  see  what 

ould  be  with  a  lighter  packing  of  zinc, 
lean-up  about  330  ll».  or  18-3  lb. 
ned  to  each   compartmenl 
120  He  per  compartment,  or  23  •'!  lb. 
This  meanl  that  instead 
ment  with  new   zinc  at 
had    hitherto 
i  haii  CO      <,!  the   amount 
put  in  up  bad  to  he  returned 

lividual  this  particular 

nt  eliminating  the 
■  aive  that  1  imewhat 


A  weak  box  of  six  compartments,  lightly 
packed,  was  sampled.  The  solution  entered  at 
0'28  dwt.  The  rate  of  How  was  1*88  tons  per 
cub.  ft.  of  zinc  per  24  hours.  It  contained 
0011      KCN,  and  0-006,    NaOH. 

Weak  Extractor  Sampled  E'njhl  D<<ti*  after 
Dressing. 


t 'ompart- 
ment 

X... 

Entering 
dwt.  per 

i  on. 

Leaving 

dwt.  per 

ton. 

Ext raeted 

dwt.    ptT 

tell. 

0-20 

Percent. 
Extrac- 
tion. 

Per  cent. 
Extrac- 

1  lull  Of 

t  (rigina  1 
Value. 

1 

0-28 

0-08 

71  4 

71-4 

2 

0-08 

0-06 

0-02 

25 -0 

7-1 

:; 

0  06 

0  04 

002 

33  0 

7-1 

1 

0-04 

002 

0-02 

500 

71 

5 

0  02 

002 

— 

— 

<; 

0  02 

0-03 

— 

— 

Again  the  fust  compartment  did  nearly  all  the 
work  with  an  extraction  of  over  71  .  The 
following  three  compartments  precipitated  the 
same  amounts,  namely  0020  dwt.,  whilst  the 
last  two  were  useless.  The  value  leaving  the 
sixth  compartment  being  higher  than  those  of  the 
fourth  and  fifth  might  have  been  due  to  faulty 
sampling  or  salting.  This  system  of  lighter 
packing  was  also  tried  on  the  strong  and  slime 
extractors,  but  proof  soon  came  from  the  assay 
reports  that  the  system  would  not  work  except 
with  a  very  high  tail  value,  so  the  conclusion 
arrived  at  was  that  the  lighter  packing  was 
inefficient,  and  the  larger  weight  was  again 
resorted  to. 

A  slime  extractor  was  now  taken,  and  the 
results  showed  that  the  first  compartment  was  in 
greater  evidence  than  either  the  strong  or  weak, 
resulting  in  a  precipitation  of  nearly  90%,  leaving 
only  0  040  dwt.  for  the  last  three  compartments, 
each  of  which  extracted  0*010  dwt.  These  boxes 
are  slightly  larger  than  the  others,  having  a 
capacity  of  22  cub.  ft.  to  each  compartment,  and 
the  amount  of  zinc  19"5  lb.  per  cub.  ft.  The 
rate  of  flow  was  2*05  tons  of  solution  per  cub.  ft. 
of  zinc  per  2  1  hours,  strength  of  solution: 
0-008'    KCN,  ami  0-012%  NaOH. 

Shim    Extractor  S<iui/t!<-<l  Sn<<  h    I)<iii*  after 
Dressing. 


I'd-  cent. 

1  •  impart  ■ 

Kni  ering 

l.iie  ing 

Extracted 

I'd  CI  III  . 

Extrac- 

hH  III 

d\>  i    per 

dwt.  per 

dwt.  per 

Extrac- 

1  Kill    i.l 

.v.. 

loll. 

lull. 

ton. 

1  inn. 

i  H'ig'inal 

Value. 

1 

036 

HO! 

<>■:,-_> 

88-9 

88-9 

■> 

•J 

004 

0  03 

(101 

25-0 

2-8 

3 

0-03 

ii(i2 

0  ()| 

333 

2-8 

l 

0  Ol' 

0-01 

001 

500 

2-8 
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F.  D.  Phillips     Xotes  on  Precipitation. 


The  temperatures  of  t lie  slime  solution  on  this 
plant  are  considerably  increased  by  means  of  waste 
heat  from  the  power  plant,  and  itis  evident  that 
this  played  an  important  part  in  the  precipitation, 
inasmuch  as  there  was  verj  little  white  precipitate 
present  to  foul  the  zinc  ;  but  it  was  felt  that  the 
dressing  of  these  boxes  could  not  be  improved 
upon,  so  they  remain  as  before. 

An  important  point  not  to  be  overlooked  in 
the  matter  of  precipitation  is  the  cost.  It  can, 
of  course,  be  readily  understood  that  it  would  be 
unwise  to  try  and  obtain  a  very  low  tail  value  at 
a  cost  exceeding  the  value  recovered,  so  some 
calculations  were  made  to  find  out  what  the 
expense  would  be  to  precipitate  on  a  value  leaving 
the  boxes  at  0  <)'_'<>  dwt.  Taking  an  average  over 
the  twelve  months  ending  March  last,  the  figures 
including  power,  zinc,  labour,  white  and  native, 
solution  pumps,  lead  acetate  and  smelting,  the 
cost  came  out  at  0'75d.  per  ton  of  solution 
precipitated,  or  to  be  on  the  safe  side,  say  Id. 
It  will  thus  be  seen  that  in  precipitating  at  a  tail 
value  of  0'020  dwt.  we  were  well  in  hand  and 
could  even  afford  to  till  up  an  extra  compartment 
with  zinc  in  each  box  not  a  small  item  when  it 
is  considered  that  we  have  forty  boxes  in  the 
extractor  bouse  here. 

The  writer  does  not  pretend  to  have  made  a 
deep  investigation  into  the  subject  of  precipitation, 
but  simply  quotes  the  results  of  a  series  of  special 
samples  which  were  taken  for  the  purpose  "t 
ascertaining  exactly  what  occurred  in  each 
compartment,  with  the  ultimate  object,  if  possible, 
of  effecting  a  saving  in  /.inc. 

The  President  :  I  have  great  pleasure  in 
moving  a  very  heart)  vote  o|  thanks  to  the 
author  for  his  interesting  paper,  and  for  the 
scientific  way  in  which  the  results  are  expressed. 
I  hope  some  of  our  authorities  will  take  the 
matter  up  ami  endeavour  to  give  us  some  new 
ideas  on  this  poor  precipitation  in  the  last  com- 
partments of  the  boxes. 

Mr.  A.  F.  Crosse  (Past-President)  :  I  should 
like  to  second  the  vote  of  thanks  for  a  very 
interesting  paper.  It  is  a  good  man\  years  -nice 
we  went  into  the  question  of  precipitation,  and  1 
am  very  glad  it  has  cropped  up  again. 

Dr.  W.   A.  Caldecott  (Past-President)  (con 
tributed) :        The    author    has    raised    a     very 
interesting  poini  in  the  matter  of   the  tir>t   com 
partment  of  a  zinc  extractor  box    precipitating  a 
higher  percentage  of  the  gold  in  solution  enti 
it   than   do  the   lower  compartments  of  zinc.     I 
been  unable  to  arrive  al  a  Batisfactorj  expla 
nation  of  this  occurrence    unless   it    may  possiblj 
be  due  to  the  solution  in   the   iir-t   compartment 
exciting  a  more  vigorous  chemical  action   < 
to    it-   containing    more    free    cj 
'.'  mbined  zinc  cyanide  than  doi  -  the    olution  in 


subsequent    compartment.-.       Another    point     of 
interest  is  the  earlier  formation  "i   white  pi. 
tate  in  the  first  compartment  than  in  subsequent 
compartment-.      This    may    1  e    largely    due, 
suggested  by  Mr.  I-'.  .Maxwell,  t<,  the  presence 
dissolved  oxygen  in  the  solution  entering  the  box 
which  facilitates  the  formation  of  zinc  hydrate  in 
the  first  compartment. 


THE  DESTRUCTION  OF  CYANIDE. 


(Read  at  Jum    Meeting,   1910.) 

By  James  Moib  D.Sc.  (Vice-President)  and 
JAS.  Gbay,   F.I.C.  (.Member). 


mm  1  SSIOX. 

Mr.  Tom  Johnson  (Member  of  <  '<>n> %cil)  :     I 

should  like  to  ask    Dr.  Moir   and    Mr.  Gray  what 
amount  of  dangerous    gases    would    be    given   oil' 
from  current  tailing  run  into  the  mine,  such   tail 
ing  containing  the  usual  amount  of  total  cyanide .' 
How  fast  would  tie  be  given  off.  and   what 

would    lie  a    dangerous    percentage    in   the   air 
What  I  am  trying  to  get  at  is,  what  part  ventila- 
tion can  play  in   removing    the    danger    from   the 
-  given  off.    What  is  the  specific  gravity  of  the 
gases  I    I  do  not  know   whether  I  am  right  or  not, 
but  I  think  too  much  has  been  made  of  the  dai:_ 
of  sand  tilling  :   I  do  not  think  the  danger  can  be 
any  greater    than    the  danger    from   falling   hang 
ing.      Two   years   ago,    before    this    Society,    1 
expressed  the  opinion  that  any  dangers  attending 
flushing  tailings  into  the  mine-   would   In-  over 
come,  and  thank-  to  our  chemists  I  am  sure  they 
will. 

Mr.    H.    A.    White    (Member    of   Council): 
There  are  some  further   points  in  this   paper  on 
which  1  desire  to  offer  some   remarks.     1    notice 
the  authors  have  a  Btrong   predilection   for  acid 
solutions  in  their  miscellaneous  data  (0  and  (») 
and  it  i-  curious  that  both    these   reactions 
possible  in  alkaline  solution  in  so  fir  as  destruction 
of  cyanide  i-  concerned.     I    find   that  a  <>-l<> 
solution  of  K('N   i-   verj    -lowly    changed    m    tie 
cold  to  K.CNS  by  excess  of  thiosulphate,  th 
the  reaction  is   not  a  commercially   possible  one 
i    I       conversion   take-  about  a   week.     On 
boiline;    the    mixture    for   about   two  hour-   tin 
K.CN   i-  c  mpletely  "converted     in  ince 

with  the  following  reaction 

Kt  \      N,  KCNS 

I  haw  suggested  tic  trial  "t  alkaline  hypo 
chlorites  for  destruction  "t  cyanide  in  the  residues 
out  1  do  not  support  th'  with  formation 

..I  CNC1,   which  i<    .-  di  HCN,      :■  •  ■   tin- 

mthors  have  a    method   i  ing  thi- 

Ikaline  >   ol    bleaching 

■ 
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itely   KCNO,  and  ultimately 
tc      The  following  is  the 
■ 
+  KCN  •  II  0     KCNO  I-2HC1.     (H) 

jolutii  n  of  fairly  old  bleaching 
b  this   '  nly    contained    231    gm.  of 
chlorine  per  litre,  titrated  with  A-(»        !t   was 
e  to  phenol phthaleine.    On  mixing 
lis  solution  with  LOO  c  c.  0-10     KCN 
the  destruction  of  cyanide  was  absolutely  com 
plot  sted  with  Prussian  blue  reaction 

phenolphthaline  with  copper  sulphate.     The 
ssian  blue  reaction  is  given   with  CNC1  if  the 
Ided  first,  but  not  in   this  case  where 
K<  NO  only  i-  formed.     The  '•  phine"  test  is  not 
e  with  large  excess  of  strong  hypochlorite, 
an].  ss  of   Na2S2Oa   is   fir-t   added. 

I  is  this  reaction  that  the  equation  can  be 
sing  excess  of  KCN  and  titrating  back 
with  AgNO,  and    Kl.     Excess  of  NaHO  and  a 
littli    NIHU>  ad. led  before  titration  will  prevent 
the     formation     of     an    obscuring    precipitate 
ssibly    Z  when'   working  solutions  are 

In   this    way   with    synthetic  solutions    I 
nd  1  gm.  KCN  equal  to  IT 21  gm.  (T  (theory 
39),        ;  with  working  solutions  11-13  gin.  CI. 
This  fficiently  exact,  if   the  indirectness  of 

allowed    for,  to   show    that   the   side 
less  significant  that  when  per- 
is used.     There  is  practically  no  action 
KCNS    even    when    acid):  with    K,Fe(CN)(; 
when    alkaline   the   reaction    is    very    slow    (not 
1 5  hours)  but  if  acid  is  first  added, 
in  of  K    l'<  ,(  !N  ',   takes  place    at  once. 
ultimately   decided   that  sulphocyanides 
intouched,  this   will  form  a 
3troying  the  cyanide  in  current 
illy  in  cases  where  those  compounds 
i    a   large  consumption  of  per 
In  any  case  with  the  same  assump- 
148,   the  cost    per  ton   of  sand 
i      i  Bleaching  powder, 
I  tble  <■!  |g  quoted  at  £4  5s.  per 

an   offer  at    CI  5   5s.. 
i  -umed  only  32      avail 

'.'.  ith  m\   analysis  of 

not,    however,    newlj 

only  slowly  soluble  in 

in    pi  act  ice  that  a  proper 

d  by  dyers,  may 

ribution    to   this 

I  tie-  facl   that  coagulants 

rapiditj   ol   the  action  of 

o   enable 

thai    only    two 

'ii  A  is  required.   In 

trolyte  may   be 

me  time,   to 


enable  the  reaction,  especially  in  presence  of  fine 
sand,  to  proceed  as  follows  : — 
2KM ..(),  +  3KCN  -  2Mn02  +  K20  +  3KCNO.  ( I ) 
(200  c.c.  Old      KCN  would  require  102"4  c.c. 
A  lit  KMnO, 

at   once,    found  107-0    c.c.    A'/ 10 


with  MgS04, 
KMnO, 


with    MgS04,    pink    for    five    minutes,    found 

1160  c.c.  A/ 10  KMn04 
with    working    solutions    and    MgS04,    found 

136-0  c.c.  A/10  KMn04 
with  working  solutions  and  NaCl,  found  154-0 

c.c.  A/TO  KMn04 
with    working    solutions     and     no     coagulant, 

found  176  0  c.c.  A/10  KMn04 
Equation   A   (p.  443)   requires   153*2   c.c.   for 

KCN  only.) 

It  is  clear  that,  in  this  ease  also,  the  secondary 
reactions  proceed  simultaneously.  Red  filtrates 
from  above  are  decolorised  at  once  by  H.2S()4. 
It  will  he  seen  that  the  monad  coagulant  NaCl, 
in  accordance  with  experience  in  other  fie'ds  ot 
action,  is  not  so  effective  as  the  dyad  MgSO,, 
which  is  not,  however,  more  efficient  than  salts  of 
calcium  and  would  probably  be  excelled  by  triad 
iron  salts. 

I  do  not  fear  the  accumulation  referred  to  in  the 
addendum  to  this  paper,  and  I  think,  in  any  case, 
the  authors  have  exaggerated  the  effect,  when  it 
is  considered  that  probably  more  solution  will  be 
left  in  contact  with  the  sand  in  the  mine  than  is 
found  in  the  residues,  and  that  in  practice  a 
certain  balance  will  be  maintained  by  means  of 
the  water  it  will  lie  necessary  to  add  in  replace- 
ment. 

1  have  experimented  with  glucose  as  a  cheaper 
form  of  aldehyde  than  formalin,  but  though  in 
strong  solution  the  action  is  fairly  rapid  and 
almost  instantaneous  in  presence  of  acid,  yet  in 
such  weak  solution  as  would  probably  be  necessary 
in  practice  the  destruction  of  cyanide  is  so  slow  as 
to  be,  so  far  as  my  experiments  have  gone  at  present, 
quite  out  of  the  question  as  a  solution  of  our 
problem.  I  had  calculated  the  work  could  be 
done  at  even  less  than  the  cost  of  using  alkaline 
bleaching  powder  and  as  the  other  advantages 
would  be  great  1  hope  to  find  time  to  pursue  the 
matter  further. 

The  President :  I  sh  mid  like  to  reassure  Mr. 
Tom  Johnson  on  the  subject  of  poisonous  gases. 
Cyanide  enclosed  in  alkaline  sands  cannot  be  very 
dangerous  for  in  Australia  they  have  made  a  regu- 
lation that  if  "01%  is  left  in  the  sands  it  is  not  con- 
sidered dangerous.  We  have  no  experiments  in 
this  country  at  present.  It  seems  an  astonishing 
quantity  to  leave  in,  and  I  am  in  correspondence 
with  the  people  there  to  make  certain  about  it, 
and  will  let  the  Society  know.     The  question  as 
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to  the  amount  of  prussic  acid  which  is  poisonous 
in  the  air  is  difficult  to  determine  :  I  think  it  is 
certainly  less  than  one  part  in  a  million,  and  there- 
fore a  certain  amount  of  ventilation  is  absolutely 
necessary.  Mr.  Johnson  is  wring  in  supposing  the 
specific  gravity  of  the  gas  makes  any  difference  ; 
even  if  it  were  the  heaviest  gas  in  the  world  it 
would  diffuse. 

Mr.  Tom  Johnson  |  Member  of  Council)  :  But 
diffusion  is  slow  and  black  damp  will  go  to  the 
floor. 

The  President  :  Only  it  it  is  generated  on 
the  floor. 

Mr.  Tom  Johnson  :  U  you  go  to  a  colliery 
you  will  find  the  gas  on  the  roof  before  you  have 
it  on  the  floor. 

The  President:  That  isso,  but  in  collieries 
the  gas  is  given  off  at  a  tremendous  rate.  One 
other  point  in  regard  to  what  Mr.  White  said 
about  bleaching  powder.  Our  idea  was  to  make 
a  mixture  of  bleaching  powder  and  acid  mine 
water,  and  after  the  action  make  it  alkaline  with 
lime.  We  tried  it  on  a  small  scale,  but  the  con- 
version of  the  possibly  poisonous  cyanogen 
chloride  gas  into  cyanate  seemed  to  be  rather 
slow. 


SAND-FILLING  ON  THE  \\  IT  WAT  E  lis 
RAND. 


(Rt<i<l  at  June   Meeting,   1910.) 


By  Edgab  I'.wi,  A.R.S.M.  (Memb 

DISCUSSION, 

Mr.  Chas.  B.  Saner  |  Vice-President):  I  see 
in  the  June  Journal  that  Mr.  Sartorius  says  "  1 
pose  as  a  sand-filling  expeit."  1  do  nothing  of 
the  sort.  Sand-filling  is  an  important  scheme  for 
the  mines,  and  we  should  all  try  to  help  to  make 
it  a  success.  1  do  not  believe  in  destructive 
criticism  only. 

Mr.  Tom  Johnson  (Member  of  Council)  :  Mr. 
I'am's  paper  comes  al  an  opportune  moment  as 
there  are,  no  doubt,  n  any  who  arc  waiting  to 
know  how  Band-filling  is  going  to  turn  out  ;  and, 
knowing  that  it  will  become  general  practice, 
wish  to  hear  and  learn  something  of  the  subject 
before  they  personally  have  to  undertake  the 
Bubject. 

This  system  is  used  in  a  number  oi  countries 
and   has  been  Ful   iii   America,  Germany, 

Austria.  Belgium,  Prance,  Spain,  Sweden  and 
England  ;  its  use  has  generally  been  confined  to 
collieries,  and  collieries  have  what  1  consider  t" 
be  an  advantage,  that  is,  the  weight  comes  on 
quickly,  also  the  pack  can  be  carried  closer  to  the 
.  leaving  the  root  expo  ed  for  a  shorter  time. 
We    here  have    the   advantage   that   the  rool  wdl 


stand   good   for  a   longer  time.     In  new  work  it 
will    lie    necessary    to    keep    the    barriers     somi 
distance  away  from  the  face,  especially  iii  machine 
Btopes  with  the  heavy  blastb  a 

This  brings  us  to  the  author's  idea  that  it  ihl 
do  better  to  work  straight  across  the  -trike  in  lifts 
of  50  ft.  or  60  ft.  I  do  not  think  this  would  do 
there  is  nothing  to  stop  drive  pillars  being  taken 
out  now  and  packs  being  put  in,  which  would  act 
as  barriers.  Stoping  on  the  strike  in  GO  ft.  lifts 
would  be  expensive,  as  any  miner  will  tell  you 
when  you  start  him  cutting  under  a  pillar  in  the 
stope  or  under  the  rib  at  the  top  of  a  stope  ;  I 
consider  there  would  be  more  loss  than  gain. 

I  note  from  the  paper  that  the  joints  of  the 
planks  are  made  tight.  Is  this  not  a  wrong 
policy  I  Would  it  not  be  better  to  leave  the 
joints  open  for  half  an  inch  or  so,  and  use  narrow 
boards  with  canvas  (brattice  cloth)  inside  .'  It 
seems  to  me  that  by  closing  up  everything  that 
the  water  will  find  it<  way  into  the  cracks  and 
fissures  in  the  roof  and  floor,  and  probably 
put  pie>sure  on  the  ground  ouside  the  barriers  . 
whereas  if  allowed  to  filter  through  brattice  cloth, 
the  water  would  get  away  easier  and  possibly 
reduce  the  pressure.  The  cost  would  not  be 
greater,  as  the  barriers  and  cloth  could  be 
recovered. 

Mr.  Laschinger,  in  his  remarks  at  the  last 
meeting,  mentioned  that  the  pressure  would  be 
the  same  whether  the  barriers  were  closed  or  left 
a  little  open  so  that  the  water  could  get  through. 
Personally  I  think  the  pressure  would  be  less  if 
the  joints  were  left  open  as  stated  above,  for.  we 
know  that  it  is  harder  to  get  water  to  percolate 
through    sand    the    greater    the    depth    of    sand. 

What  is  the  depth  of  sand  that  will  stop  water 
percolating  through  it  I     Is  it  less  or  greater  than 

that  due  to  the  length  of  backs  of  the  dn \ 
In  BOme  of  the  new  works  the  distance  will 
probably  be  shorter  to  the  side  barrier  thai:  fiom 
the  top  of  the  stope  to  the  bottom.  \_iin, 
under  which  system  will  we  be  able  to  pack 
the  greater  quantity  ol  sand  in  the  same  spa. 

Mr.  Laschinger  is  under  a  misapprehension   it 
he  thinks  that  all  the  collieries  in  Germany  I 
flat  seams.      At    the    Shamrock    .Mine,   I.    and  II. 

Colliery,  Heme,  Westphalia,  the  depth  is  1,870 

ft.,  the  dip  in    one  portion    13",  thickness  of  -earn 
5  ft.  3  in.,  horizontal  distance  iii  which    filling 

taken  1,530  ft.     The Myslowitz Colliery  pa — .  I 

believe,  about  3,000  tons  per  day  into  the  mine 
the   thickness  ol  one  Beam  hei  ft.  to  21  ft., 

and  the  thickest    seam  28  tt.  to  :'-7  tt.  :   ll 
is  obtained  from  a  bank  J<'  tt    high  and  1,500  It 

long,  Bteam  dradgea  ind  locomotives  are  used  j 
in  handling  the  sands  on  the  suit. ice,  two  boreb 
are   used    7'  nd    1,100  It        At    this    mine 

wood  linings  are  used  I  by  theau;: 
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these   lining?   passed   40,000  to   45,000   tons  of 
.    worn   out.     The  lining   was 
i«nt   in   by  hydraulic  rams  at  a  cosl  of,  say,  8d. 
per  ft.     [rou  linii  Is.  per   ft.  did  nol 

much.  At  the  Heinitz  Mine,  the  filling 
i-  passed  through  a  borehole;  to  which  it  is 
sluiced  by  a  giant  working  under  a  pressure 

■  lb.  per  sq.  in.  It  is  passed  through  a  grating 
with  34  in.  apertures,  and  the  pipes  in  use  ire  "I 
7]  in.  diameter. 

In  referrii  e  nd-tilling  over  two  years  ago 

1   said:    "On   the    Rand   we  could  get  our 
tailings  to  the  shaft  head  much  cheaper  than 
the  dump,  especially  where  the  cyahiding 

tanks  are  higher  than  the  shaft  head,  as  in 
thi  the  sands  could  be  Hushed  out  of 

the  tank-  into  launders,  in  other  cases  where 
the  shaft  head  is  higher  a  tunnel  could  be 
driven  from  the  shaft  head  to  the  tanks,  and 
in  other  cases  a  borehole  could  be  put  down 
on  the  site  of  the  cyanide  works." 

1  lewatering  apparatus  could  be  used  at  the  shaf * 

d,    the    sands    being    sent    down    with     only 

sufficient  water  to  carry  them  to  their  destination. 

At  the  Deutscher  Kaiser  Colliery,  where   they 

till   from   1,200   to    1,300  tons  per  day  into  the 

mine,  experiments  were  carried  out  with  different 

kinds  of  lining.      In  the  use  of  white   porcelain, 

I  per  ft., about  !)0,000  tons  were 

_:i.  and  on   examination  they   appeared 

•  it    half    worn.      A  glass  lining,  costing 

i  n  out  after  60,000  tons  had 
through  it  :  and  with  a  lining  of  earthen- 
ftei  ]  assing  the  same  quantity,  the  lining 
i  worn  out. 

ine  dor-   not    use   any   lining, 

ed    by  tin    use  of  the  oxy- 

flame,    a     practice    which    might   be 

•  d  here  with  the  pipes  in  place. 

The  Usede  Hutte  Ironstone  mine.   Peine,  Ger- 
Sushing,  thickness  up  to  60  ft. 

lung  lead  mine,  sends  its  tailing 
through  a  hopper  in  the  mill. 

■  I  at  <  lleator  Moor  in 

md    mine,   near   K  at  to  wit/,  the 
m  is  8  I  2i 

h  Colliery,  the  depth  is 

,300  ft. 

tli"    Fanny    Pit,    Patience 

Belgium, 

method  in  operation, 

columm  at  work,  one  6  in. 

om  90  lb., 

mce 

10  ft  i  up, 


then  5  in.  pipes  were  used  for  running  to  the  dip 
into  the  working  places  :  the  other  column  was 
1,110  ft.  in  depth,  with  50  lb.  to  60  lb.  pressure 
at  bottom,  carried  along  the  drive  for  650  ft.,  clow  n 
an  incline  for  400  ft.,  then  on  to  the  drive  until 
a  total  horizontal  distance  of  2,000  ft.  was 
reached  when  they  would  not  deliver  any  further, 
the  piping  so  far  was  6  in.  diameter,  then  pipes 
of  smaller  diameter  were  put  on  and  a  distance 
of  3,600  ft.  was  attained,  rise  of  drives  1  in  10*'. 
1  have  no  note  of  the  pressure  after  putting  on 
the  smaller  pipes.  I  found  on  sounding  the  pipes 
that  rather  solid  plugs  were  going  through, 
at  times  due  to  poor  mixing  on  the  surface. 
This  instance  shows  that  pipe  diameter  has  i|uite 
a  controlling  influence  on  the  distance  to  which 
the  sand  can  be  carried  on  the  drives.  About 
three  years  ago  experiments  were  being  tried  with 
air  flushing  at  Kattowitz,  but  how  this  system 
eventually  worked  1  do  not  know  :  it  seemed 
then  as  if  it  would  be  successful.  Pipes  of  4  in. 
diameter  were  used  and  the  filling  was  crushed 
dolomite  of  about  nut  size,  with,  of  course,  the 
fine  in  it.  It  was  found  most  suitable  to  have 
the  pipes  in  the  shaft  spiral  instead  of  straight  in 
the  vertical  course.  The  air  pressure  was  slight 
and  it  was  found  possible  to  fill  up-hill  for  some 
distance  :  much  dust  was  made,  but  this  could 
probably  be  kept  down  with  sprays  at  the  outlet, 
it  does  not,  however,  pack  so  closely  as  water- 
borne  sand.  This  system  has  been  mentioned 
here  by  Mr.  Weston.  I  have  given  these 
particulars  so  that  members  may  know  a  little  ol 
what  has  been  done  elsewhere,  for  a  knowledge 
of  the  distances  that  sand  can  be  carried, 
height  of  places  being  filled,  clip  of  seam,  etc., 
is  just  as  well  gained  from  other  countries  as 
from  the  Rand  itself. 

The  miners'  trouble  will  be  the  barriers,  and  I 
would  suggest  the  use  of  a  certain  number  of  jack 
liars  as  props,  not  necessarily  machine  bars,  lor 
handiness  of  putting  up  and  taking  down,  these 
to  be  used  in  the  side  barriers,  timber  posts  only 
being  used  where  the  joints  of  boards  come.  The 
putting  up  of  barriers  will  be  one  of  the  greatest 
expenses,  butsome  of  the  expense  could  be  saved  by 
those  whose  blocks  of  ground  are  about  400  ft.  or 
500  ft.  long,  by  working  them  alternately  as 
mentioned  in  my  reply  to  the  discussion  on  my 
paper  last  month.  In  this  way  no  side  barriers 
will  need  to  be  put  in,  as  the  sands  pack  against 
the  solid  in  one  case  and  against  the  sands  in  the 
other  case.  In  this  way  also  there  is  little  to  fear 
from  an)'  rushes  or  breaking  in  of  water. 

The  President  :  I  am  quite  sure  we  thank 
Mr.  Johnson  for  his  interesting  contribution,  and 
you  can  all  see  that  he  speaks  with  authority  on 
this  subject. 
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GRADING  ANALYSES  AND  THEIB 
APPLICATION. 


(Bead  at   May  Mteting,  1910.) 


By  H.  Stadlek  (Associate). 


DIS<  I  SSION 

Mr.  W.  H.  Jane  {Member)  :  Part  II.  ol  Mr. 
Stadler's  paper,  par.  i'-'S,  contains  a  verj  striking 
example  of  the  possibility  <>f  theory  unaccom- 
panied by  practical  application  leading  to  false 
conclusions. 

In  considering  the  application  of  this  truth,  we 
must  consider  the  force  applied  in  the  mortar 
boxes  of  stamp  mills,  and  the  forces  applied  in 
tube  milling.  In  the  mill  mortar  box  we  have 
an  impact,  accompanied  by  a  small  amount  of 
attrition,  which  increases  as  the  n umbel 
apertures  in  the  screen  increases.  Consider  a 
battery  crushing  through  a  9-mesh  screen,  the  ore 
washed  oy  a  stream  of  water  carrying  off  all 
particles  sufficiently  fine  to  pass  the  apertures  of 
the  screen.  Here  we  are  very  near  to  the 
conditions  Decessary  to  the  truth  of  par  23. 
Consider  now  the  same  forces  operating  in  a 
mortar  box,  crushing  through  1,600-mesb 
ing,  with  a  pro]  ortionate  amount  of  water  t>. 
In  this  case  we  have  a  mass  <  f  pulp  in  the  box, 
the  elasticity  of  which  is  sufficient  to  appreciably 
reduce  the  energy  of  the  falling  body,  before  it 
overcomes  the  elasticity  of  the  pulp,  and  cai 
the  cohesion  of  the  particles  to  be  destroyed. 
In  this  case  the  conditions  under  which  the 
energy   is  applied  falsifies  the  conclusions  of  the 

paragraph,  since  no  account  is  taken  of  the 
of  energy,  through  the  elasticity  of  the  pulp.  In 
a  tube  mill  we  have  different  and  I  venture  to 
think  unknown  forces  at  work.  We  surmise 
that  reduction  of  the  particle-  is  caused  partly 
through   impact,    partly    by    attrition,    and  also 

ompression  under  the  weight  of  the  load.  A 
tube  mill,  in  Eland  practice,  reduces  cubes  from 
4  in.  in  dia.,  to  sand  which  will  pass  through  a 
200  me.-h  screen,  attaining  its  highest  efficiency 
at  a  point  at  present  unknown  to  the  writer,  but 
which  is  know::  to  be  higher  than  the  standard 
of  present   Rand   pracl  In  tube  milling  we 

probably  have  crushing,  shearing  and  tensile 
stresses  at  work  unimpeded  by  masses  ol 
resilient  matter,  since  the  specific  gravith 
different  particles  cause  classification  and 
separation  in  the  tube  mill.  Operating  on  the 
pulp  from  stain]  s.  by  tube  nulls,  we  probably 
find  we  are  ?erj  ni  u  the  truth  of  paragraph  23 
In  other  word.-  it  is  only  true  when  the  conditions 
conducing  to  its  truth  are  ob»  rved. 

While  admitting  the  truth  of  paragraph  24, 

t  consider  other  factors  in  tion  with  it 


or  our  conclusions  will  be  untrui 

stamps    operating    on     pulp     with     1, 600-1 

screening     <w>]    operati  ._  I    with   9  n 

•■I    illLr. 

In    th(  bere    ai 

considered  such  a<   the  ex]  uh 
particles    from    the    mortar,    a 
practically  absenl  in  tl  i 
the  author  stati  It  i- 

clear    to   enabh  ■    discard    it    ,it    once 

connection   with   the  reduction  of   Eland   I 
Even    when    the    law    i-    applicable,    we 

-till       take      Otl 

Knowledge   of    this   law    is  it    we 

not     apply     correctly     the     m< 

nee.  o  its  truth.       For  il 

ibe  of  iron  with  a  pair  of  b  ind  sh<  ai  -.  but 
could   not  -hear  another  cube  il  we  applied 
times  the  energj    required    if   we  did  n 
differently  constructed  pair  T        im 

applies  to  stamp  and  tube  mills.     What  we 
doing  is  using  machines  differing  as  the  volui 
or  weights  of  the  bodies 
authoi  gives  tables  show  ing  the  relative  efficiem 
of  stamps  and  I  ube  mills,  and  ii  raph  32  • 

"under  the  conditions  of  the  al 
from    practical   work,   the  efficiency  per  h  p. 
tube  mills  (1742)  is  only  |    that   oi   the  stan 
(70-10)." 

We  do  not  call   il  ical  "  work  nowadi 

to   put    only    290    tons   through    a    tube    mill, 
judge  oui    i  fficiency   on  one  unit       Is  the  si 
ment,    one    of     practical     work.'       When    th^ 
tube  mill  was   newly    lined,  with    Ii  in.  liner-    it- 
internal  diameter  was  I  ft.  3|  in.  and  it  consun 
probably    85  h.p.     Alter   66   day-    run    intei 
diameter  was  5  ft.  I  in  and  it-  pow< 
125  h.p. 

Did  the  author  feed  in  290  tons  all  through  the 
run  .'    Judging  the  >  fficiency  of  tube  mills  on 
result-  obtained    bj    i  the   pulp  in  i 

of  the   mill    w  ill   lead   t i  i  i  ron< 

conclusion,  Bince  the  tube  is  not  working  ai 
highest  efficiency. 

Mr.   E.    H.  Johnson   (Past-President):   I. 
mosi  of  Mi    Stadler's  critics,  the  particular   po 
position   I    should  like  enlightment   upon  is 
paragraph    No,    ■">'_'.    in    which    I 

the   mechanical   i  llicirlicy   of  the   tube  mill 

quarter  that   of  the  stamp.     This   is  the    mi 

ure    the    aUthoi  lop 

ment  'i  Prof.  Kick's  \  iew  -  r.  unsuppoi 

l.\     oi\    foundation  of  experimental   prool   tl 
mhIi  views  are  applicable  to  bank 
conditions    under    which    it    i-  crushed.      Until 
Mich  po  1 1  hcomit 

Prof.    Kick's    law  wit]  d  crush 

h\  p'theti.  al,    tl  ougfa 

ln.llheiu.lt  ical    Oil'   le-t. 
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A  further  practical  consideration  bearing  upon 
the   question    is   that   apart  from  the  theoretical 
efficiency  of  stamps  and  tube  mills,  it  is  commonly 
found    profitable    to   crush    banket   ore    to    the 
fineness  of  3     4-60  mesh,  or  finer,  by  the  com- 
bined  use  oi   both   appliances.      No  evidence  is 
dlable  to  show  that  the  stamp  alone  is  capable 
of  reducing  ore  to  such  a  fine  state   of  division, 
improbable  that  this  could    be   done 
with  so  trivial   a   stamp   duty   as   to   be 
ediogly  costly. 
For  several  months  past  I  have  been  conducting 
crushing   trials   at    the  Cason  and  Angelo  mills, 
and   the   following   details   of  two   typical   trials 
recently  carried   out,  have   considerable    bearing 
upon  the  relative  efficiency  of  stamps  and   tube- 
nulls  : — 

d  1.  (  Double  stage  crushing).— 10  stamps. 
1,680  lb.  running  weight.  Screen  used 
9-mesh  per  sq.  in.  Aperture  0"27  in.  1 
tube-mill  5  It.  6  in. +22  ft.  4  in.  liner. 
.7  revs,  per  min.  Duty  obtained  2003 
tons  per  stamp  per  "24  hours 

Entering 
Aperture.  Screen.  Tube 

+     6       (1212)  L8-4  240 

+    10  8-0  96 

20       (-034)  16-0 

40       (-013)  14-2 
01)  64 

06)  8  0 

(0i 

—  2D2 


( tradings  : 


Pinal 

Pill]!. 


+ 
+ 


220 

18-4 
8-4 
8-6 
7-4 
1-6 


- 
- 


S 


2-3 
9-8 
7-4  23-2 

2D2  1-6  64-7 

Tria  Sing  crushing).      10  stamps, 

1,680  lb.  running  weight.  Screen  used 
1,600-meah  per  sq.  in.  Aperture  015  in. 
Duty  obtaii  -  tons  per  stamp  per  21 

hour.-.     ( Iradii  _ 
(01)  8-7 

165 
17  1 
21 -9 
—  32-8 

!  1  i-  of  a  combination  unit   consisting  of 
uid  1  tube-mil],  taking  the  following 
i  r  ammeter : — 

15  h.p. 
'I  ibe  mill 95  h.p. 


I"  h.p 


a  ca|m<  itv  ol    200  tons  per 
re  from  zero  (mill  bed;  to  the 

ly,    reqi  ii  ing    1  ■>  h.p.  |  er 
re  in   one  operation  to 

to  i  qual  the  capacity 
crushing 


would  require  34  stamps  using  1  •'>;>  h.p.  The 
surface  of  fracture  of  the  final  pulp  in  each  case 
works  out  as  follows  :  — 

Double  stage  Crushing. 
143340  sq.  in.  surface  of  fracture. 

Single  Stage  Crushing. 
129782  sq.  in.  surface  of  fracture. 

(the   - -003  product  was  taken  in  each  case  as   t 
mean  of  0015  in.,  as  elutriation    showed   32'8% 
slime  in  either  case.   As  regards  the  other  grades,, 
the  arithmetical  mean  was  taken  to  obtain  surface 
of  fracture.) 

It  would  appear  from  this,  therefore,  that  the 
combination  of  stamp  and  tube-mill  produces 
9-5%  more  surface  of  fracture  and  required 
8-5%  less  horse-power.  This  hardly  supports  Mr. 
Stadler's  dictum  that  the  tube-mill  only  has  one 
quarter  the  mechanical  efficiency  of  the  stamp. 
Calculating  on  the  principle  of  the  production  of 
tons  of--90  grade  per  h.p.— which  Mr.  Stadler 
considers  a  fallacious  method  of  calculation,  we 
have  : — 

Combined  mill  and  tube-mill...  D25  tons  per  h.p. 
''ingle  stage  crushing  ...  1006  „  ,, 

It  would  appear,  therefore,  that  the  empirical 
formula  expresses  the  position  more  accurately 
than  Mr.  Stadler's  theoretical  development  of 
Kick's  law. 

In  these  tests  the  tube-mill  was  placed  at  a 
disadvantage  owing  to  the  structural  work  being 
incomplete,  and  the  means  of  returning  the  tube 
mill  effluent  to  the  classifier  was  not  in  operation, 
so  that  only  one  passage  through  the  tube-mill 
was  obtained.  The  tube-mill  was  not,  therefore, 
working  to  its  full  capacity  and  could  have  taken 
a  materially  heavier  feed  with  advantage.  As 
the  respective  gradings  of  mill  screen  product  and 
tube-mill  feed  show,  the  tonnage  fed  to  the  tube- 
mill  would  not  exceed  100  tons  per  day  under 
these  conditions.  To  remedy  this  there  are  three 
alternatives  : — (1)  Increase  the  number  of  stamps, 
(2)  use  a  larger  screen  aperture,  (3)  take  advan- 
take  of  the  suggestions  put  forward  in  the  paper 
read  by  Mr.  Heaver  in  1906  (this  Journal,  Vol.  6, 
p.  215)  of  separating  the  fine  ore  prior  to  stamp- 
milling  and  deliver  to  the  tube-null.  It  is  the  last 
alternative  that  is  the  most  attractive  as  it  involves 
practically  no  further  power  consumption.  There 
are  a  number  of  means  by  which  this  may  be 
carried  into  effect,  e.g.,  trommels,  grizzles,  etc.  Mr.. 
Beaver  proposes  to  effect  the  separation  at  the 
delivery  of  the  mill  ore  belt,  Mr.  Martin  uses 
grizzles  between  the  ore  chute  and  feeder.  My 
own  preference  is  by  means  of  the  feeder  itself, 
using  the  "Comet''  type  of  feeder  which  is 
readily  adaptable  to  the  purpose,  and  which 
automatically  governs  the  supply  of  fine  ore  to 
amount  of  coarfe  ore  ciushed,  thereby  maintaining 
the  Lube-mill  feed  constant. 
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+     6 

(■1212) 

+    10 

CON) 

+   20 

(•034) 

+    40 

(015) 

+    60 

COl) 

+    90 

(•01 

+  200 

(003) 

-  200 

— 

The  following  grading  is  of  a  large  sample  of 
ore  feed  : 

<■- 7-7 

:>  9 
7-8 

61 
21 
:>•:; 

24 

5*7 

This  shows  that  approximately  .">.'!  of  the  ore  is 
finer  than  the  screen  used  in  the  mill,  ami  that, 
therefore,  a  total  duty  for  the  ten  stamps  and 
tube-mill  combination  may  be  anticipated  of 
approximately  -'50(1  tons  of  ore  per  day,  giving 
the  tube-mill  a  quantity  of  feed  more  in  accordance 
with  its  capacity. 

A', <  jmsmnt,  I  might  here  emphasize  the  point 
I  endeavoured  to  make  at  the  time  .Mr.  Stadler 
read  his  paper  with  reference  to  the  stamp  getting 
credit  for  work  that  is  already  accomplished 
before  the  ore  reaches  the  stamp.     The   grading 

here  given  shows  that  10'    of  tl re  was  already 

finer  than  60  mesh,  and  tor  this  the  stamp 
receives  credit  as  for  work  done. 

The  figures  of  duty  given  by  .Mr.  Beaver,  in 
the  paper  referred  to.  encourage  the  belief  that 
the  stamps  will  accomplish  the  same  tonnage 
with  the  fine  ore  eliminated  as  when  taking  the 
total  mill  feed,  and  the  33  fine  eliminated  will 
be  a  nett  gain  of  duty.  The  mechanical  energy 
required  to  produce  a  pulp  of  a  given  grading 
value,  under  these  conditions,  should  show  a 
material  reduction. 

Tests  on  these  lines  are  being  conducted,  details 
of  which  I  hope  to  he  in  a  position  togiveby  the 
next  meeting. 

The  proceedings  then  closed. 
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CHEMISTRY. 

Carbon  Monoxide  Poisoning  by  Explosion 
Cases.  "The  gaseous  products  obtained  bv  the 
decomposition  of  different  explosives  in  an  explosive- 
bomb  contained  the  proportions  of  carbon  monoxide 
ami  dioxide  shown  in  tin-  following  table  : 


Explosive 

bon 
monoxidi 

dioxidi 

per  rent. 

|..  i 

Nitrocellulose  powder ... 

Hi  s7 

in  8 

Gelatin-dynamite 

::\  (hi 

32-88 

Carbonite 

:tii  it 

19-2 

Pici  ic  acid 

ill  -08 

13  li, 

Trinitrotoluene 

57  '1 '  1 

l  ■!>:: 

Aiiuiioii.il 

•_'.{  71 

ti  o'l 

It  \\a-  found  thai  ill-  _.i~.  ftei  blast 

with  picric  acid  ami  Liinitiotoluene,  and  after  I 

nitrocellulose  povtdei  with  a  i nal  cartrii 

tained  the  same  pei cent ages  o(   caibon  dioxide  and 
monoxide  as  the  products  obtained  in  the  explosion 
bomb.    It.  however,  on  liiin;.'.  a  muzzle  flame  was  pro 
duced,  most  of  the  carbon  monoxide   was  oxidised  to 
dioxide.     Physiological  experiments  with  the  explo 

sion  gases  showed  that  these  produce  typical  carl 

monoxide  poisoning. 

I  nder  abnormal   conditions    {e.g.,    in    blown-oul 
shots),  oxides  of  nitrogen   may  be  pr  duced   by  th<- 
explosion   oi    nitro-products.     In   experiments  with 
o  :.  ^i  in   oi  explosive  in  an  iron  tube  open  at  one< 
68  c.c.  of  nitric  oxide  were  obtain* d  from   dynamite, 
32  c.c.   from   picric  acid,  and   -"■  c.c     from  trinitn 
toluene.      Small  quantities  of  hj  drocyanic  acid 
also  detected  in  the  gases  from  picric  acid,  trinitru 
toluene,  ami  carbon  -carbonite  ('  Kohlen-carbonit 

L.  I,i  win  and  O.  Poppenbero.     Zeit.ges  >■/.  ■ 
"    Sprengstoffw.  1910,  5,  4-7,  25-29      Jnvrnn 
of     Chemical     Industry,      Feb.     15,      1910,     p.     177 
i.l.  A.  \\ 

A  New  Method  oi  Determining  Copper 
"The  method  is  based  upon  the  facl  that,  when 
copper  ferrocyanide  is  dissolved  in  a  solution  of 
potassium  cyanide,  the  completion  of  the  reaction  is 
accompanied  by  a  very  sharp  change  of  colour.  The 
Copper  solution  mu-t  be  exactly  neutral  ami  free  from 

iron,    lead.   /inc.    nickel,    cobalt,    manganese,    and 
ammonium    -alt>.     The   solution   in    nitric  acid    i-. 
therefore,  evaporated  to  dryness  with  Bulphuric  acid, 
any   lead   sulphate  is  filtered   off,  alter  adding  cold 
water  to  the  residue,  and  the  copper  is  precipitated 
a>   cuprous   Bulpbide,  by  acidifying  with  Bulphuric 
acid  and  boiling  with  10  to  20  c.c  of  a  50      solution 
of  sodium   thiosnlphate.     The  Bulpbide  precipitate, 
washed  with  boiling  water,  is  dissolved  in  nitric  acid, 
the  excess  of  acid  i-  boiled  off,  and  i  he  solul  ion  made 
up  to  a  known  volume.     An  aliqnot  part   is  titrated 
with  standard  alkali,  using  methyl  orange  as  indicatoi 
and    anpther   portion    i-   then    exactly    neutral 
without  i  he  addition  of  an    indicator.    1 1 1  i  —   solution, 
after  adding  potassium  ferrocyanide,  being  ready  for 
titrating    with    potassium  cyanide.     The  potassium 
cyanide  solution  is  made  by  dissolving  6*5  grms  oi 
the   salt  per  litre  and   is  standardised   bj    titration 
against  a  solution  containing    1   ^im.  of  copper  pei 
litre;  for  this  purpose    I   cc    of  a    in      solution  oi 
potassium    ferrocyanide  is  added   to    10  cc.   ol 
copper  solution,  followed  bj    the  potassium  ■' 
solution,   until    the   reddish -brown   colour  si 
changes   to  greenish-yellow.     The  determination   is 
not  affected  by  the  presence  of  tin,  arsenic,  autin  - 
or  organic  acids,  but,  in  the  last  case,  phenolphthalein 
i>  used  as  indicator,  in  the  place  ol   methyl 
ami  a  very  dilute  solution  of  coppei   is  emplo 
.1.    A.    S  \m  in  /.      Bull    Sot     '  him  ,    1910,    '.  0     17. 
Journal  Society  of  Chemical  Industry,   Feb.  I.".,  1910, 
p.  I7v.     (A.  W. 


I  i  1 :  1 :  1 1       [RON      Esi  IM  \  l  |n\.        -It      may     not      be 

generally  known  that  ferric  iron  may  he  more  rapid  Ij 
estimated  by  an  iodometric  method  (which  does  not 
involve  reduction)  without  takii  ^  an)  -|  •  cial  precan 
lions.     To  obtain  tie'   beat    results,   it    i-  doubt 
necessarj  to  follow  the  met  hod  of  Mohri  i  bj 

Treadwell      Vnalytical    Chemistry,    Treadwell 

Hull.       i.     pa  J  and      in      '  Bill  t"ii  -     \  nllltlll 

III  t  hi-,   tin-  fet  lie  -olir  ion   i  in  a 

stoppered   l>ottle,   tin-   free  »cid   nearlj     neutral 
and  t  he  aii  displace*]  b)  bon  din) 
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.mil   iodide   is   then   added,    the    bottle 

rt-ed  to  stand  in  the  cold   for 

•  1  iodine  is  then  titrated  with 

Treadwell  states  that  the 

method   are  satisfactory. 

may,  howei  er,  be  obtained  widi- 

utions.      Tlie   fenic 

with    hydrochloric    acid    (the 

■  of  any  importance), 

added,  and   the 

iodi,  ■  \.  ith  standard  thio- 

sulphate.      !  null,  r  analysis  is,  as  is 

insoluble  in   water,  it  is 

acid,  t>>  which  a  few 

urn  i-lil"  led  if  any  f«  nous 

Inch  i  liquid   is  boiled 

H|n,  n.     The  thiosulphate 

.  with  iodine,  or  with  a  ferric  salt 

-   iron   alum   (de  Koninck, 

•09,1)  '--'-''■ 

solution  is  never  used   as 

unless  the  solu- 

i.iins  a   coloured   com|iound 

•mate).     We  find  the  end 

sappe  irance 

»w  eolom  due  to  tlie  iodine. 

i  ee  of  accuracy  to   be 

following  examples  are 

ion   used   was  stan- 

fhiosulphate  is  quite 

3  neral  u^j,  as  if  carefully 

first    instance,  it   can   he 

In    this    -  it    is 

■  irnianganate.     I  c.c.  ot  deci- 
eqnivalent  to  0-005585  grm. 

I  A  mtaining  1 1  -oS0'  iron  : 
,111  .  [d)  11-59%.      Mean 

II  ixide,  containing  theoretically 

III.  -ample  of  ferrous  sulphate:— 

hiosulphate,  2076    . 
I  V  1!\  bichromate, 

100-46     :  (b)  100-52    . 
■.I'll.     Journal  Society  oj 
i.  21,  1910,  p.  1ST.     (A.  \\  .) 


IDA     Lakk       "It    now    appe  ii-s 

froru  I  lie  soda    Like 

■  i    Prot  will   lie 

ing  given   g 1 

93  miles  from  the  Ku 

I   I-  proposed   rail- 

i  will  have  an  import  ant 

he   working  of  t  he  soda 

liich  is  only  about  31 

fonr  i  imes  as 

Zeit.,    1910,  34,    103 

try,    Vol.    xxix., 
i      (J.  A.  W.) 


BPARATION         ■:.     PROPERTIES. 
/  l>  >ili  in  the  amorphous 

■   i  zirconium  fluoride 

I    in   die  crystallised   form,  by  using 

n      The  former  procesH 

98    of  metallic  zirconium 

The  lal  an 

lumininm,  rem  ivable 

continued  heating  at   a 

il  lined    metal    was 

the  other  for  the 


furthei  experiments,  the  amorphous  metal  alone  was 
used.  This  was  formed  into  rods  l.y  pressure,  which 
were  first  heated  in  hydrogen  in  a  quartz  tube  to  the 
highest  temperature  obtainable  in  a.  combustion 
furnace,  then  '  fritted  '  by  the  passage  through  them, 
in  vacuo,  of  a  sufficient  current  of  electricity.  These 
fritted  rods  wen'  then  used  as  the  poles  between 
which  an  electric  arc  was  struck,  either  in  vacuo,  in 
nitrogen,  or  in  ammonia.  In  each  case  globules  of 
die  fused  metal  were  obtained,  practically  pure ;  no 
nil  ride  was  formed  in  nitrogen  or  ammonia.  The 
fused  metal  has  a  white  colour  and  lustre  like  white. 
pig  iron,  a  hardness  of  7  to  8  on  Mohs:  scale,  and  is 
verj  brittle;  it  emits  Hashes  of  light  whilst  being 
powdered  in  a  steel  mortar.  Its  density  is  6  4U0  at 
18  C,  corresponding  to  an  atomic  volume  of  14-2  ; 
its  specific  heal,  between  20°  and  100°  C.  is  0  0804. 
In  compressed  oxygen  in  a  bomb  calorimeter  it  burns 
completely  to  dioxide,  with  evolution  of  44  56  calories 
for  I  grin,  equivalent  [\  atomic  weight).  When 
heated  strongly  in  air  it  oxidises;  the  product  is 
never  pure  dioxide  with  the  oxide  Zr203,  which  is 
produced  by  the  combustion  of  the  hydrogen  com- 
pound (see  below).  Heated  to  redness  in  chlorine, 
the  powdered  fused  metal  slowly  reacts,  forming 
tetrachloride,  with  sublimes.  Bromine  and  iodine 
me  withoul  sensible  action  on  it.  Hydrogen  at  a 
id  heat  is  slowly  absorbed  by  the  metal,  with 
I'm  mation  of  a  black  powder,  of  formula,  Zrll2. 
This  when  heated  in  oxygen,  yields  water  and  the 
greenish-white  oxide,  Zr203.  The  metal  is  very 
indifferent  towards  acids,  being  readily  dissolved  only 
by  hydrofluoric  acid."— L.  Weiss  and  K.  Neumann. 
-Z.  anorg.  Chem..  Journal  Society  of  Chemical 
Industry,  Feb.  liX,  1910,  p.  218.     (A.  W.) 

Tungsten. — "An  elaboiateand  detailed  examina 
lion  of  the  various  methods  of  obtaining  metallic 
tungsten.  Wolfram  reduced  by  aluminium  gave  a 
metal  containing  Sll  to  90%  of  tungsten,  and  by 
heating  this  metal,  out  of  contact,  with  air,  with 
hydrochloric  acid,  the  tungsten  content  could  be 
somewhit  increased.  Zinc  failed  bo  effect  reduction 
to  metal,  as  did  magnesium.  Wollram  heated  with 
carbon  in  the  electric  furnace  gave  a  metal  containing 
81%  of  tungsten  and  above  2%  of  carbon  ;  and  this 
:l  when  re-melted  under  tungstic  acid  and  fluor- 
spar had  its  carbon  reduced  to  ••-4';  and  its  tungsten 
raised  to  86%.  Tungstic  acid  was  then  prepared 
from  wolfram,  the  best  mttbod  being  to  fuse  or  frit  w  ith 
c  ilcium  carbonate  ami  salt  or  calcium  chloride;  the 
pro  uct  dissolves  completely  in  hydrochloric  acid, 
and  the  separation  of  tungstic  anhydride  is  then 
effected  by  ordinary  methods.  Tungstic  anhydride 
mixed  with  zinc-dust  in  excess (30 to  35%) and  rapidly 
heated  to  redness,  enters  into  reaction,  and  yields  a 
mass  from  which  hydrochloric  acid  dissolves  away 
the  excess  of  zinc,  leaving  a  residue  which,  when 
washed  and  dried,  consists  of  practically  >  tire  tung- 
sten. Electrolysis  of  fused  tungstic  anhydride  gave 
a  product  containing  90%  oi  metallic  tungsten  ;  and 
when  the  electrolysis  was  conducted  under  cryolite, 
some  of  the  melted  globules  contained  90%  of  tung- 
sten, but  no  eoiisid  rable  quantity  of  melted  metal 
could  he  obtained.  Barium  tungstate  electrolysed 
under  barium  chloride  gave  a  metal  of  04  5%  purity, 
and  calcium  tungstate  and  aluminium  one coi  taining 
93*4%  of  tungsten.  Tungsten  trisulphide  heated 
with  lime  in  the  electric  furnace,  in  proportions 
corresponding  to  the  equation,  WS3  +  2Ca<  •  =  W  + 
2CaS  I  SO.,,  gave  tungsten  of  99%  purity,  with  a  little 
carbon  and  silicon.  By  none  of  these  methods,  how- 
ever, was  a  really  united   metal  obtained,  and  after 
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many  failures  to  melt  the  amorphous   metal,  su 

finally  attained  on  lines  similar  to  those  adopted 
for  zirconium  (see  preceding  abstract).  The  fritted 
rode  weie  lielil  horizontally,  and  the  arc  between 
them  concentrated  by  means  of  a  magnet  ;  the  beads 
of  melted  metal  droppi  d  into  a  zircon  crucible  p 
below.  The  fusion  could  be  carried  out  either  in 
vacuo,  in  nitrogen  or  in  ammonia  no  aitri  e  was 
formed.  The  metal  has  a  mercury-white  In 
showing  a  line  granular  fract  ure  i  hardm  ss  7"5  w  hen 
rapidly  cooled,  and  a  conchoidal  fractni 
6  5)  when  -lowly  cooled,  h  i-  very  brittle  when 
rapidly  cooled,  but  after  annealing  from  redness  is 
moderately  mailable aud  ductile.  Ii  isnon-n 
Its  density  is  ]s~2  at  20  <'..  and  it-  specific 
0  0358.  Burnt  in  tin'  bomb  calorimeter  ii  evolyes 
32*1  caloiies  per  grm.  equivalent  i,1.  atomic  weight), 
[t  is  practically  unaffected  by  atmospheric  air.  aid 
when  h"ated  in  it.  become1'  superficially  oxidised, 
showing;  a  fineplaj  of  colours  in  the  process.  Heated 
in  oxygen  it  burns  completely  to  tungstic  anhydride. 
It  is  hardly  affected  by  acid-,  the  only  solvent  for  it 
being  a  mixture  of  nitric  and  hydrofluoric  acids, 
which  form  a  mixture  of  fluoride  and  oxyfluoride. 
Heated  in  chlorine  it  is  slowly  c<  n  verted  into  chloride; 
bromine,  iodine,  and  hydrogen  sulphide  have  practi- 
cally no  action  on  it."  L.  Weiss.-  '/..  anorg.  '  'h<  m  . 
J  out  Chemical  Industry,   Feb.  28,  1910, 

p.  218.     (A.  W.i 

Gas  Volumetric  Determination  01  Hydro- 
gen.- "  When  a  mixture  of  solution  of  sodium 
picrate  and  colloidal  palladium  (Paal  and  Amberger, 
this  Journal,  1904,  208)  is  brought  into  contact  with 
hydrogen,  the  gas  is  absorbed,  and  then  reduces  the 
te  to  triaminophenol.  Thus,  it  a  sufficiency  of 
picrate  be  present,  a  very  -mail  amount  oi  the 
palladium  solution  will  serve  lor  the  absorption  ol  a 
very  large  quantity  it'  hydrogen,  The  aut 
utilise  this  reaction  for  tin-  absorption  ami  d 
mination  of  hydrogen  in  gaseous  mixture.-*.  The 
absorption  is  carried  oul  in  (he  usual  way,  savi  that 
the  pipette  is  an  inverted  cone  with  a  very  slightly 
convex  base,  so  a-  to  afford  as  large  an  ab-orhing 
surface  as  possible,  for  ihe  absorption  i-  n  i  .>i\ 
rapid.  Oxygen  and  unsaturated  hydrocarbons  must 
be  lir.-t  removed,  loi  in  the  presence  of  palladium, 
hydrogen  reacts  with  them  to  form  water  and  laraffin 
hydrocarbons  respectively;  and  carl  on  nior  oxide 
should  also  be  first  removed,  as  it  acts  as  a  '  poi-on  " 
on  the  catalyst,  and  greatly  retards  the  absorption. 
The  solution  retains  its  power  <>i  alsorptijn  un- 
impaired for  many  month-.'  ('.  Paal  and  W. 
Hartmanm  /-''/..'  1910,  ;•/,  243  258  ■'■ 
of  Chemical  Indvsti  if,  Feb.  is.  1910,  p 
i  \      ' 


METALL1  RGY. 

Practical    Hints    i\    i  hi    Pre<  ipitai  ion 
sn.v  i  .    from  Cyanide  Solutions.     "  The  preeipi 
i  at  ion  on  zinc  shavings  of  silver  fn  m  cyanide  sulii  I  ion 
function  of  the    richness  oi   the  solution      'Ihe 

snccesf    of   the   | ipitation    and    recovery     ol     the 

l  in  1 1  ion  depends  largely  on  this  very  import  ai 
The  richer  the  solution  in  silver,  the  more  i  Be  '\  pre- 
cipitation i-  effected,  and  the  simpler  th<  enl 
recovery  operations   become.     It   is  therefore  imnor 
tain  iii  the  manipulatii  n  of  cyanide  solntroi  -    i 
ing  through  the  zinc  boxes,  foi   the  metalli 
to  arrange  the  flow    o(   his  solutions  in  bucIi  «  way 
thai  the  values  are  concentrated  in  a  given  amount 
..i    notation,  or  at   least,  in  a  certain  "i  ci  rtain  soln- 


tions  before  passing  through  the  zinc  boxes.      When 
this  i  nei  hod  i-  enr  ployed,  preeipi  tat  ion  gives  Iii ' 
no  trouble  and  a  grade  zinc  silver    product  if 

obtained.     With  very  high  grade  solutions  in  many 
instances  75     or  even  85     of  metallic   will   l»-  fo 
in  the  zinc  silver  preci]  the  precipitation 

will  occur  almost  wholly  in  I  compartment* 

the  box.     The  consumption  of  zinc  is  much  les 
high    -rade   solutions,   and    the 
metals  and  minerals  does  not   take  place  to  such  an 
extent,  particularly  in  the  tup  compartments  of  the 
zinc  box. 

Ii  1-  no  longei  I  he  best   prc  i  mo\  e   i 

of  t  Ire  bol  torn  com  pa  l  tmeuts  '  •<  the  lr<  a 
in   filling   with   m-w    zinc.     The  /ii  <•  should  be  dis- 
turbed as  little  as  possible,    and    sufficient    new   zinc 
nut    into  the  compartments,    t1  rs  and  si 

being  packed  firmly,  but  -jh   to  cause 

channelling,  and  the  i  ev  zinc  being  placed  i 
the  old.     This  shonld    i  to  daily  wit  I 

little  disturl  in«  .u  i  he  zinc  i 
partment  Blrould  i  carefully  and  repacked 

daily. 

Instead   of  moving  the  zinc  from  bottom  to  to] 

i-  far  bet  tei  to  depend  upon  l1  ion  of 

solutions,  aiming  b    high  tion   that 

w  ill   ui\e  the  8U 

metallur  I  hod  w  ill  give  a 

higher  grade   ol    pn  than    will    result    from 

il  uting  i  he  zinc  from  bottom  io  top. 
The  on -i  important  item  in  precipitation   by   zinc 
shavings  is  t<  n  ample  zinc  box  capacity.     ' 

tain  *ti  uction  mm  be  carefully 

attended  to.     The  box  should  be  constructed  in  - 
a  manuei  1 1  oni    I  he   head   t  • 

the  tail  of  the  box  will  I  sh  and  uniform. 

There  should  be  no  i  -   i  hrough 

the  zinc       To  nl. tain   tin-  width    of   each 

COlll!  -  It 

should  ii  ei   l  han    I  he    length  ol  a 

man-  arm.  he  box  and   the    number 

of  comp  epeud  on  t  he  volume  ..i  - 

ii  he  i  mi   i  hrough    in  a   given    time. 
The  w  idi  h  «.;  i  he  box  w  i  •  I i \  idnal 

taste  of  the  operator.        ^  singli  unit  boxt-hould  1 t 

such  w  idth  ll  i;l'  !  os  can  work 

conrfoi  ial.lv  It   unit  box  must 

be  const  rued  an  clean  npfrom  one 

side.     The  space  underneath  the  upon  which 

the  zinc  shavings  rest   -houl.  I    less  th 

inches  ileep  on side,  ta|  ei  inj  S  i  lies 

on  the  other  sidi       Thi   hottom  of  each  compartn 

should  I  ii  htiindi  r  li\  mi 

of  a  plug  or  I 

I  n  j'H  -                                                    -  should  not 
washed  outside  I                                     of  I  his  the  com 
partnrents  ol  the  box  should  I              pie  capacity,  and 
-hou  Id  receive  a  -mall  m               trommel  which  i- 
up  in  the  in                 rtment  o                    >x«  here  lire 
eh  an  up  begins,  and  tin                    shonld    I  e 
the  -,.  I  ii  i  nui  ..i  the  box  it -'!i       Mter  all  thee p 

men'-  n|   I  hi     I. >\   have  I  e.  n     wa-lud     III    thi-    inalimi 

by    ving    the    trommel    into  each   comnartmi 

the  silvei 

re  run  out    t  hrough  i  he  launder  to  t  Ire 
up  lank.     The  com  pari  men  ts  ol   the  bo* 
then  ih"  led  with  wa 

ai  d  the  zim   ret  urni 

|i  j,  111,11.. ,  .  i  il  e  i  he  met  hod  "f  tilling 

the  box,  a>  ev .  i  v  tnetn.Hu  'it  h  thia 

.  .ii,,,.       i  .i  he  zinc  lroxe*<  -houl. 

conducted  once  oi  tw  ■  with  rich  ore,   po***ubly 

i, an  1 1  in.  -  a  month.  -  produi  t  should 
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tollected  in  the  clean-up  tank.     It  is  unnecessary 
-  lit'.-  the  method  of  recovering  the  zinc 
silver  slime  from  the  clean-up  tank.     Either  decauta- 
.11  liltrati.m  may  be  used,   the  object   of  either 
method  being  merely  t>.  gel  rid  of  surplus  water. 
Although  it  may  be  used  with  advantage  in  many 
-.  it  i-  Dot  essential  t>>  use  the  acid   method  of 
aing,8*ilver  being  too  cheap  a  metal  for  this  process. 
In  some  silver  cyanide   problems  where  t he  ore  is 
pmrticnlaily  free  from  base  metals,  and  the  precipi- 
tation has  been  conducted  by  the  metallurgist  in  a 
way  that  gives  a  high  grade   precipitate,  it    will  be 
found  that  smelting  with  borax  i-   the  only  refining 
ition  nece>-*ary.       The  amount  <>f  borax   used  is 
the  operator  <>n  the  plant  to  determine,  but  it 
dd  not  run  over  40%.     It  is  quite  unnecessary  to 
the  precipitate.    In  cases  where  a  little  base  metal 
is  [.resent,  it  is  sufficient,  providing  the  solutions  have 
i  of  comparatively  high  grade,  t<>  smelt  the  moist 
with  borax,  soda,  sand  and  2     nitre.     A 
tilting  furnace  of  the  Monarch  type  should  lie  used  ; 
the  precipitate  should   be  charged  into  a  nearly  cold 
and  the  melting  should  be  pushed  rapidly  with 

■  mI  hot  fire  to  finish 

For  refractory  precipitates  to  prevent  roasting  and 
incidental  loss,  1  give  the  following  method,  bearing 
in  mind  that  silver  precipitate  at  most  plants  will  not 

■  1  roasting  <m  account   of  silver  losses,   and  the 
{ •  i  i.->-  of  the  metals  :  — 

Place  moist  precipitate  in  a  large  iron  pan,  and  add 
water  np   to  from  •*^1   to  50      of  the   total    weight. 
i.    as   tin xi*-.   borax,    soda,   and  2      nitre.       The 
ax  and  soda  should  be  kept  to  the  minimum  that 
vill  permit  of  good  refining.     Add  a  very  small  pro- 
portion of  glass  powder  or  tine  sand  ;  mix  tin*  Muxes 
Aitli  the  precipitate  in  the  pan,  and  shovel  the  mix- 
ture about  well.     It  will  be  found  that  this  product, 
iinbling  in  physical  appearance  a  soft    mud,    can 
without  roasting.     Moreover,   fluxes  are 
i/.-d   t>.    Letter   advantage,   the  base  metals  are 
■     -.        .  •!    rid    of,    and    the    pots    will    stand 
,-r.  I    se     a     -..mew  hat     slow      liie     to     start, 

rapidly   increasing   the   heat   to  a   hot  and    strong 
-h.       Aftei    pouring,   allow   the   charge   to   cool 
ghly   before  disturbing,      should  the  precipi- 
tain  arsenic,  antimony,  or  other  base  metals, 
••  baa   been  u-.-.l   in   the  treatment, 
ibly  be  a  matte  or  speiss,  or  a  mixture 
ipeim  and  alloy  of  lead  and  antimony  or  other  base 
Formed  on  top  of  the  bullion.     If  the  button 
•  ak  ofl  clean  after  a  proper  length  of  time 
there  i-  a  certain  amount  of  alloy  formed 
top  of  the  silver.     The  best  way  to  deal  with  this 
■  the  bullion  from  the  entire  clean-up  in  a 
and    pass  a  current   of    warm    air    free 
in  moisture,  through  the  molten  bullion 
metal.      Finish  op  with  nitre 
Hnx.      lid-  (lux  should   1..*  made  of   borax, 
It  should  not  he  added  until  the 
formed,  the  slag  removed,  and  the 
'"il  ie  .in ire.    L-harge    skimmed 

By   this   method    there   will    be 
-     in     refining,    and     I  he 
•  M  not   he  less  than  950  fine  if 
■I   carried   out    by   a   careful 
ittle  |.  it  ience  it  can  he  Bent 
or  better,  «  ithoul  adding 
I   do   not    recommend 
■  i  the  elimination  of  base 
ily  in  a  fe  •.  except  ional  instances. 
'•  best  that  i-  known  at 
Ltle  practice  that  the 
ompluhed  with  a  \e,  v  -,nall 


percentage  of  Hnx.  The  total  percentage  of  tlux  on 
the  method  outlined  should  not  exceed  50%  of  the 
weight  of  the  precipitate  smelted  for  comparatively 
low  grade  precipitates,  with  corresponding  less 
amounts    for  higher  grades."-    K.    B.    Lamb. — The 


Canadian  Mining  Journal.  —  Dec. 

(A.   K.) 


I.".,     n'.t.    p.    740. 


Capacity  or  Vacuum  Filters.  "  As  the 
capacity  of  a  vacuum  filter  vanes  considerably  niore 
than  that  of  a  filter  press,  the  following  note-  on  the 
estimation  of  tonnage  will  probably  he  of  interest  to 
users  of  these  lilteis. 

Estimation  by  Agitator  Measurement. — Tonnage 
can  always  he  estimated  from  the  specific  gravity  of 
the  pulp  in  the  agitators  (see  table  Vol.  II.,  p.  374, 
of  our  Journal). 

Estimation  of  Filter  Vat  Charges.-  For  the  whole 
month's  run  .>!'  a  plant,  the  gravity  test,  as  just 
described,  is  certainly  the  easiest  way  of  estimating 
the  tonnage  :  but  at  times  it  is  required  to  have  a 
quick  way  of  estimating  the  weight  of  slime  which 
actually  adheres  to  the  frames  in  a  filter  vat  charge; 
this  is  very  necessary  in  order  to  know  how  much 
wash  must  he  given  in  order  to  get  complete  displace- 
ment of  the  gold-hearing  solution.  Too  much  wash 
means  loss  of  time  and  too  little  wash  means  loss  of 
gold. 

The  usual  method  of  finding  the  weight  of  a  charge 
is  to  cut  off  a  square  foot  of  the  cake  and  determine 
the  weight  of  solid  in  it  by  drying,  but  this  method 
is  inconvenient  and  not  very  accurate,  as  different 
filter  frames  vary  very  much  in  the  weight  of  cake 
carried  according  to  the  length  of  time  that  the 
cloths  have  been  in  use.  I  prefer,  therefore,  to  take 
the  moisture  on  a  mixed  sample  from  several  frame-, 
and  also  get  the  average  thickness  of  cake  by 
measuring  several  of  them  ;  from  these  data  the 
weight  of  dry  slime  can  he  calculated.  For  it  will 
be  seen  that  if  one  short  ton  of  slime  he  taken  to 
occupy  12  cub.  ft.,  and  one  short  ton  of  water  to 
occupy  32  cub.  ft.,  then  the  number  of  cubic  feet  tf 
filter  cake  to  contain  one  ton  of  dry  slime  will  be  :  - 

(  Per  cent,  of  moisture  <  32)  + (Per  cent,  of  slime  x  12) 
Percentage  of  slime. 

This  allows  nothing  for  voids  in  the  cake  due  to  air 

drying,  but  this  amount  has  been  found  by  experiment 

to  be  negligible.     For  convenience  in  working,  TabL* 

II.    has   heen   prepared,  giving  the   capacities   with 

varying  percentages  of  moisture  and  thicknesses  of 

cake.      For   instance,  say  a   filter   vat  has  a  filtering 

area  of  2,880  sq.  ft.,  and  it  is  required  to  know  the 

capacity   with  a  2  in.  cake  carrying  2(>J.    moisture. 

Referring  to  the  table,  it  is  found  that  it  requires 

140  sq.  ft.  of  cake  of  this  nature  to  contain   one  ton 

of  dry  slime,  and  the  capacity  of  the  vat    will   there 

■  JXXt  I 
fore  be",  i'0(>  tons.      To    find    how   much    wash 

140 

will   be    required    for   perfect   displacement    of   the 

moisture  it  is  only  necessary  to  divide  the  dry  tonnage 

by    the   proportion   of   water   to    slime    in    the    cake, 

which    figure    is   given    in    tin;   second   column   of  the 


20  0 
0-35 


oil  tons  of  wash 


table.      Thus,  in  the  example 

required.  Table  II.  will  also  be  found  very  useful  in 
the  designing  of  plants  for  a  required  capacity.  The 
third,  fourth,  and  fifth  columns  have  been  added  to 
as-ist  in  this  connection.  The  data  ^iven  in  the 
sixth  column,  viz.,  the  number  of  cubic  feet  to  contain 
one  ton  of  slime,  have  also  heen  found  useful  in 
estimating  the  tonnage  in  very  moist  slime  dams.. 
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Notices  and  Abstracts:   Metallurgy. 
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II  \s  1  in;  Stamp  \  m  1 1  1:1.  •    "  Itienotancoininon 

•  1  *ee  in  |nini  Btatements  which,  ii  seriously  taken, 

would  make  the  farther  building  of  Btanip  mills  seem 

foolish  and  absurd.     For  forty  years,  however,  there 

)ia->  not  been  ;t  time  l»ut  whal  boi levice  has  been 

1;i.uiI<m1  ;(,  licinw  greatly  superior  to  stamps  for 
crushing  ore,  bul  throughout  those  manj  years  the 
same  vaunted  rival  has  nol  continued.  Still,  iIk- 
past  i>-  noi  proof  of  Hi"  future  and  revelations  iliat 
revolutionize  practice  are  nol  an  unfamiliar  sight. 
Successful  meana  for  crushing  rock  have  multiplied 
and  amplified  within  the  last  score  or  \*<>  "i  yeara 
and  with  them  the  stamp-duty  requirement  lia-  been 
raised,  bul  ha*  it  been  raised  enough  to  hold  m-  own, 
and  lias  it  furl  her  cap  thilitiee  ! 

The  ino-i  primitive  and  natural  means  for  man  to 
■1  u~li  a  hard  substance  is  by  a  blow .  and  to  daj  11  one 


has  occasion  to  fracture  a  small  -tone  he  almost 
invariably  does  it  by  that  means.  The  crushing 
•  ■lied  under  propel  conditions  of  a  Mingle  blow  upon 
rock  has  undoubtedly  maximum  effect  w  itli  minimum 
loss  of  power  by  friction,  or  otherwise. 

Action  in  tin  Mortar.  The  gravity  stamp  bj  it- 
nature  demands  continuous  feed  and  discharge  and 
thus  other  factors  arc  involved  1  hat  <1"  not  enter  that 
of  crushing  by  a  single  Uo«.  \il  oversize  musl 
into  the  crushing  zone  and  all  crushed  material  n 
he  got  permanently  oul  of  it  with  minimum 
interference.  Stamps  are  effective  in  proportion  to 
the  etticiencj  of  this  feed  and  discharge.  Undersize 
material  that  is  retained  i-  not  onlj  a  clog  to  the 
supply  and  discharge,  but  becomes  a  filling  within 
the  interstices,  thus  reinforcing  the  coarser  particles 
against  breaking.  It'  the  efficiency  of  the  gravity 
stamp  can  be  further  developed,  it  is  probably  w  ithin 
the  mortar  and  by  increased  weight  of  stamp. 

A  siaui|)  dropping  ioto  1  depth  of  liquid  pulp  effects 
a  rapid  and  energetic  displacement  and  by  it-  quick 
rise  creates  a  vacuum  that  must  be  tilled  byairifnot 
by  pulp.  Prom  the  pulp  expelled  by  the' 1. low  the 
tine  should  be  passed  permanently  away  and 
the  coarse  returned  to  the  crushing  /one.  It  is  quite 
evident  that  the  suction  from  the  rise  of  the  stamp 
should  more  desirably  act  upon  pulp  to  facilitate 
supply  to  the  crushing  field  with  minimum  disturb 
ai.ee  to  the  outrush.     The  stamp  in  the  past  has  quite 

properly  1 n  called  a  slime-maker.     The  cause  for 

this  has  been  the  tardy  discharge  of  the  fine. 

Let    us   analyse   the   natural    movement    of    pulp 

;.!,;..     .1 '.♦ ....  i.-:  .       1     :       ...  .  lt 


within    the   mortar.      I' 


1    i-  a   cross  se<  tion    of 


• 
■ 1 J 


approximately  an   average   five-stani| rtar,  and 

V\^.  2  shows  a  circular  mortar  with  an  all-around 
discharge.     In  Fig.  I  the  point  nearest  to  the  - 

i-  -ecu.  Ill  operation  in  t  hi-  mortar  t  he  ore  will  hank 
more  or  less  forming  somewhat  dished  pockets  at 
each  -t  imp.  although  the  whole  mass  may  be  some 
what  mobile.  The  initial  direction  of  the  splash  is 
horizontal  and  i-  diverted  upward  perforce  by  its 
confines,  more  quickly  in  a  nariou  mortal  than 
w  ide  one  and  i vigorously   upward  from  a  deep 

pocket   than  from  a  -hallow    one.       I'm. in    each    splash 

but  a  fraction  of  the  material  pav*se*  ovei   tin 
surface    indicated   by   the  dotted  line),  and  the  rest 

in nsi  get  -c n  exposure  from  othei  splasher,  win 

a  cause  for  slime  making. 

Ail rn ui, a/.  -  ui  Cirrulai     Mortar,      In   the  circular 
mortar  with  full  encircling  screen,  and  with  die 
set  as  -hown  in  Fig   2,  the  outrush  from  the  falling 

stamp  is  inn liafcelj    diverted   upward  as  the  onlj 

escape  from  the  falling  stamp,  and  it   i-  v  i^  • 
proportion   to  the  limit   of  of  it* 

confining  walls,  and  the  vigour  i-  a  maximum  at  the 
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mlier.     In  the  rapidly  recurring 

splash  will  meet  tin'  material 

on  its  downward  return,  bul    being 

.1   will   keep  t<>  the  periphery   and    tin' 

will    take    the   inner  /one   and 

-uction  of  the  rising  stamp. 

intic  and  regular  rotation  of  all 

e  splash  and  thai  which  does  not 

,  to  tin  crushing  zone  fl  ith  no 

iplishment  bj  no  other  means 

\  ields  minimum  slime  as  a  result 

aximum  crushing  efficiencj  . 

-  been  very  conservative   with 
stamps,     fr'ortj  years  ago  650  lb. 

ommon  forstamps,  a  little  later 

1  the  correct  size,  and  then  after 

ie  ideal  became   1,000  ll>..  which 

common,  but  a    1,250  lb. 

nc mon    on    this    continent.       In 

they  have  raised  the  standard  faster 

pinning  their  faith  to  a  one  tun   stamp, 

'  ■   i  «  by  should  not  the  stamp  still 

in  weight,  especially  the  individual 

•  •"il>le  that  within  a    not    distant 

nips   weighing    tons    will    be    in 

\n  object  lesson  for  consideration 

i~  that  <>t'  tin  steam  stamps  which  have  for 

;>a    very  coarse  crashing  of  some 

and  which  have  a  remarkable  capacity. 

which  they  give  may  be   equalled 

ty  stamp,  hut    not  in  rapidity  of 

ot  be  a  drawback,  but  it   so.  it  is 

\  simplicity  and  more  economical 

-team  stamp  creates  too  rapid  a 

-  to  gel  just  the  same  operation 
2,  but  more  advantageously  works 
I  ore  and  the  rotation  as  described 

ng  ol  the  solid-  rather  than  from 

[quid,  and  for  that  reason  is  not  so 

i ushing.     Has  not   the  stamp  a 

M.  P.  Ia>-s.     Mines  and  Methods, 

.  1910,  p.  190.     ill.  A.  W. 


1  rushing  Machines.     "  In  the 

ceeding  of   the   Australasian 

Mining    Engineers,  II.  \Y.  Chapman,  of 

-  a    met  hod  of  calculating 

Iticiencies   of  crushing   machines. 

He  mount  of  energy  absorbed  in 

i,i  of  cubes  wit  h  sides./  to  a  series 

•      -    i-    proportional    to    i) 

tor  nulla  would  require  t  he  calculation 

and  of  the  reciprocals 
li  happens,  however,  that  these 
ctically  double  the    number    of 

tin    instil  ution  ol   Mining   I 

indard  laboratory  screens,  so 

in    be  great  Ij    simplified  thus  : 

••■ill  to  (,»  (//     m)  -.  \\  here 

mat*  i  ial   before  and 

■  :  inula  in  practice  ii 

.mat\.-i>  of    the    feed 

multiply  ih.  meshes   by 

of   material   passing 

callj  the  analysis  should  be 

"  much   work.     I  or 

at. 
l  -  i    h,  hut 
20  to  I  he 
i  machines 


i  trading 


Machine  A. 

Peed 

per  cent. 

From     20  to  40  103 

40  „  60  is-7 

(it)  „  80  23'5 

SO  ,,  LOO  122 

,,       100  ,,  120  IS(i 

,,       120  ,,  14(1  Hi-4 

140  „  160  4  S 

Through  160  1-5 


Product 

per  cent. 


4  3 

19-7 
28-6 
21-7 


'> 


>•, 


We  multiply  the  mean  of  each  grading  into  the 
percentages,  add  up  the  results  from  the  feed  and 
product,  and  substracl  the  latter  from  the  former, 
thus  : 

Result  ef  multiplj  ing  percentage 
ot  each  bj  a\  erage  mesh. 
Average  Mesh.  Feed.  Product. 

30  309 

50  935 

70  1,645 

90  1,098                      387 

110  2,046                   2,167 

130  1,352                   3,7  IS 

150  720                   3,255 

180  240                    4,62li 


From 

20 

to 

40 

* » 

40 

]  7 

60 

60 

7  1 

80 

» ■ 

SO 

57 

100 

>  > 

1(10 

17 

120 

120 

140 

140 

7  » 

160 

Through  Hio 

8,345  14,153 

The  difference  14,153-8,345  =  5,808  is  to  be 
multiplied  by  the  quantity  of  ore  treated  during  a 
certain  time,'  say,  one  day."  If  Machine  A  treated  20 
tons  the  work  done  would  be  proportional  to  116,161. 
Now  take  another  machine,  15,  which  crushes  17 
tons  per  day,  with  the  following  grading  analysis  : 

Machine   B. 

percent.  Product 

Feed  per  cent. 

0f> 
5-8 
29  6 

:n  -a 

147  62- 

8-2  12-5 

7!)  47"2 

2  0  34-1 

Working  the  result  as  before  we  yet  : 

Result  of  multiply  ing  percent 
of  each  ii\  :n  erage  mesh. 
Product. 


682 
1,625 
7,080 
6,138 


9,4-22  15,525 

The  difference  between  15,525  and  9,422  =  6.103. 
This  multiplied  by  17  gives  the  103,751.  The  crush- 
ing performances  of  the  two  machines,  A  and  1!,  are 
therefore  in  the  proportion  of  116,160  to  103,751. 
The  theory  of  this  method  is  similar  to  that  of  Von 
Reytt,  as  quoted  in  Richards'  "Ore  Dressing'."-  '/'//c 
Mining  Magazine,  fan  ,  191(1,  p.  64.     (W.  A.  C.) 


\\ erage  Mesh. 

Peed 

30 

15 

5(1 

290 

7« 

2,072 

90 

2S17 

110 

1,617 

130 

1.066 

150 

1,185 

ISO 

360 

FERRO-TITANIUM  RAILS.  "  A  curious  peculiarity 
of  the  new  ferro-titanium  rails,  which  have  been 
made  experimentally  in  the  United  States  for  a  little 
more  than  a  year,  is  that  they  may  be  entirely  free 
from  titanium,  and  at  most  they  contain  but  little. 
In  this  respect  the  'alloy'  differs  from  all  others. 
The  properties  of  nickel-steel,  for  instance,  depend 
upon  the  presence  of  a  material  percentage  of  nickel 


.July  1910 


Notices  "in/  Abstracts:  Metallu 


and  manganese -steel  must  have  a  carefully  adjusted 
proportion  of  manganese.  For  the  new  metal,  the 
steel  is  made  in  a  converter  and  blown  in  tlie  usual 
way,  when  it  receives  a  charge  of  titanium  alloy. 
This  is  a  product  of  the  electric  furnace,  and  is  a 
mixture  containing  10  to  15  of  titanium  and  5  to  7 
of  carbon,  the  remaining  portion  being  iron.  Each 
ton  of  steel  receives  a  charge  of  about  8  lb.  of  10 
alloy,  the  effect  being  to  increase  the  Blag  removed 
l  the  metal  in  the  ladle,  h  hile  the  ingots  are  free 
i  blow-holes.  The  titanium  unlesR  in  excess  oi 
what  i>  necessary  to  remove  the  impurities,  all  passes 
ofl  in  the  slag.  The  treatment  gives  special  durability 
to  .  iils  for  curves,  and  at  the  Grand  Central  Station 
in  New  York  an  ordinary  rail  lost  3'03  lb.  per  yard 
in  four  months,  while  a  titanium  alloy  rail  ol  the 
same  composition  was  worn  away  only  l#01  lb.  per 
yard  in  -i\  months.  The  few  dollars  increase 
ton  of  Bessemer  rails  i-  expected  to  he  much  more 
than  onset  by  added  durability. " — Canadian  Mining 
Journal,  Jaii.  1,  1910,  p.  15.     (A.    R.  I 

The   Electro-chemical   System   of   Amalga- 
mation AND  CyaXIDATION.— "  In   the   recovery  of 

precious  metal-  the   three   methods   m<  erally 

used  '  y  miner--,  are  :  (1)  The  gra>  it y  system,  used  in 
sluicing,  rocking,  panning,  etc.  (2)  '1  he  amalga- 
mation system,  in  which  value-  aie  recovered  in  the 
form  of  amalgams;  this  system  calls  for  mercury 
es,  mercury  hath-,  pan  amalgamation  or  plate 
amalgamation.  (3)  The  chemical  system,  in  which 
values  are  dissolved  in  certain  solution-  from  which 
they  are  recovered  by  various  systems  of  precipita- 
tion. The  leaching  of  values  from  ore  i-  known  as 
lixiviation  and  the  solvent  most  generally  used  is 
cyanide  <,t  potassium,  although  other  solvents  are 
known  to  metallurgists. 

[n  the  gravity   system  only  the  particles  of  gold 
and  platinum  heavy  enough  to  he  caught   in  riffles 
can  be  saved  :  the  values  in  placer  slimes,  all  micro 
■•I  that   -old.  ami   all   the   \alue-  associated 

\\  it!i  \\w  heavy  -ami-  ale  lost. 

,"ii  we  come  to  consider  the  saving  of  values  by 
nation  we  find  hundreds  if  device-  ami 
mac!  nes  which  are  designed  to  force  Band,  pulp, 
etc.,  into  close  contact  with  mercury;  hundreds  oi 
patents  have  been  issued  for  devices  in  which  the 
gang  ue  is  passed  through  a  mercury  hath:  but  in 
practical  milling  operations  only  two  devices  are 
generally      Used      the      cupper      plate      coated     with 

•\\\.   and   the  mercury   riffle  or  mercury   will. 

Only    tree,    dean    gold    will    alloy    with    metcury 

ordinarily,  and  only  clean    mercury   ha-  an  affinity 

>ld.     Gold  in  -limes  will  nut  amalgamate  under 

ordinary     conditions,    and    microscopic,    rusty    and 

coated  fjold  cannol  In  -axed  bj  slandaid   methods  of 

amalgamation.       Gold     associated     with     sulphur, 

arseni  ■.  lead,  zinc,  iron  and   tellurium  amalgamates 

with  difficulty  or  not  at  all,  owing  to  the  fouling  ami 

sickening  of  the  mercmy.     Values  in  slime-  cannot 

edon  the  standard  mill  plate  by  usual  met  hud-. 

In  milling  operations  when  mercury  well-  are  used 

the  surface  of   the  mercury  often   becomes  covered 

with  i  coating  of  line  sulphides,  which  diminishes  it- 

alloyi  '_  properties;  foi    this  reason   merenry   wells 

ound  in  many   mines  in   the   United   States 

altho  i^h  they  aie  g<  nerally  used  in  Australia. 

In   lixiviation    we    find    endless  difficulties;   only 

tain  conditions  are  present  can  cyauiding  be 

profitably  employed  ;  there.are  large  areas,  such  as 

und    in    Idaho,    where    there    are    hundreds    ol 

m in  which   the  is  not  amenable  to  cyanide 

t.      While   in   lixiviation,   theoretically,    we 


have  an    ideal    method   of  gold    extraction     . 

practice  we  find  the  system 

tude  oi  exasperating   troubl 

cyanide  plants  aie  expensive  to  install,  difficult    to 

operate,  and  the  av< 

In  \  iew  of  the  above  vi  statemi 

regarding    the   shortcomings   of   the   three    pop 
systems  of  gold  extraction,  it  i-  not    strangi 
investigators  have  lo  'it  improved  methods  in 

the  metallurgy  ..i  pr<  cious  metals. 

Ele<  tro-chemical  vised    iiupn 

methods  foi  the  i<  dm  ti<  i   the  us 

materials  and  it  i-  not  n 
the  same  Bcience  w  id  point  the  way  to  • 
improvements  in  the  metallurgy  of  gold. 

We  will  sup)  ose  t  hat  both  e  and    w 

tive  elec  rodi  sorwii 

mersed  inwati  r,  thel  woelectrodi  in  inch  apart. 

The    positive    electrode    is    known    a-   the    an 
the  negativi  .-.  Hnd  the  sej  ara 

water  is  calico  the  .1.  ctrolj  ie.      When  the  batte 
dynamo  is  in  o]  e  rati  on,  lines  ol  electrical   force 
between  the  anode  ;<:  d  .  i  hn  ugh    the    W! 

ami  there  take  place  in  the  electrolyte  a  numl 
action-:  motherwort  s, electro-chemical etjnditioi 
present  in  the  water,  and  these  conditions  form 
key  t<>  the  electro  cl  emical  system  of  amalgam; 

and  lixiviation.     An  interesting  experii t    can  lie 

tried  by  any  one.     Tom  a  few  ounces  ol  merenrj 

a  Hat  glass  or  | telain  dish,  pour  ovei  the  mei 

an  inch  of  water  containing  a  (.inch  of  -alt   • 
tew  drops  of  acid  ;  immeise  the  negative  >\  ire  fn  in  a 
dry  batter}  in  the  mercury.     Now    touch   the   » 
only  with  the  pe-iij\  c  wire  and  note  the  activity 
at  once  is  mat  Trj  this  experiment  with  diity 

mercury  at  d  note  'In-  instantaneous  brightening  and 
cleaning  of  the  mercury.     Place  the  positive  poll 
t  he   mercury  and  the  negative  in  the  water,  am: 

mercury  Boon  becomes  tool      Rest the  win 

their  original   positions  ami   note  that   the  men 

(deal-  at  cine.      Grind  the  meiciny  in  a  -mall  moil  ar 

with  some  sulplu ■  oil  and  it   becomes  foul.     Now 

return   the  foul  mercury  to  the  dish  and  applj 
current  a- at  first       Noti  the  clearing  of  the  men 

and  see  how    quick)}    t  he  detach.  .1    globules    co.J. 

Then    remove    the    mercurj     and    add    a    pinch   of 
bichloride  of  meicury  to  the  watei  :  in  both 

w  ire- and  note  how  qnicklj  there  i-  a  deposition   of 
mercury  on    the  cat  ative  wire.      In  this 

Bimple  «  \  jut  in  i  m    i-  the  germ  of  the  electrolytii 
system  for  the  recover)    oi    precious  metal-      While 
the  theory  oi  electro  cm  mica  I  action  has  been  km 
formaiiv  decades    ii  is  onlj  within  the  last  few  y< 
t  hat  met  In  d-  am  a  pracl 

use  ol  the  theoietical  know  edge  have  keen  devisi 

A    distinction   should    he   made    between   eleel 
chemical  amalgamation  and  electio-chemical  li\> 
tion.       In    the   first    no    solvent    i-    used,    ami    the 
values  aie  tecoveied  directly  in  the  form  of  amalgi 
In  electro  chin  ical  lixiviation  the  action  ol  I 
tion    i-   hastened    b)    the   |  of    1  he    elei 

current,  and    the   values   are   deposited    bj    ele< 
deposition  on  suitable  cathode-  ;  the  cat  hods  maj 
lead,  copper,  aliiiiiiniu  111  oi  mercury. 

■  1 10  cIk  micil    ai  itimi    may    he    ll 

conin  cl  ion   wjth   (a)  tin  ird    mill    pli 

mercurj  wells,  or  (c)  the  mercurj  lath    pan  amal 
mat  ion  j.        \\  hen    t  he    usual    cm 
anode-  aie  -i  iVe  il   do 

in    contact    w  ith    the  ail  pulp. 

which  acts  a-  an  electrolyte      I  i  ■■  coppei    plati 
connected  as  i  i . •   eal  liode 
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Electrolytic  sluices  with  suspended  anodes  require 

water  than  the  usual  mill  plate.     Mercury  may 

ipplied  as  in   the  usual   practice,  or  it   may  be 

supplied   to  the  water  in   the   form  of  a  solution  of 

bichloride  of  mercury.     A  solution  of  common  salt 

added  to  the  water  greatly  increases  the  efficiency  of 

device.     High-grade  graphite   anodes  give   the 

most  satisfactory  results  ;  there  isa  grade  of  graphite 

made  especially  for  anodes  which  is  superior  to  the 

ordinary  carbon.     A  current  density  of  one- tenth  to 

quarter  ampere  per  square  fool  of  cathode  surface 

i-  ample. 

Meicury  wells,  such  as  are  described  in  the  second 

volume  of  Richard's  work  on  Ore  Dressing,  can  he 

connected  electrolytically  and  their  efficiency  greatly 

increased;  some  test-  were  made  some  years  ago  in 

h  Africa  with  mercury  wells  in  which   the  baffle 

plates  were  connected  as  anodes,  and  I  am  informed 

thai  a  similar  construction  is  now   being  successfully 

in   California.      There   are  several    methods    of 

structing   electro-chemical    mercury    wells,    and 

many  experiments  have  shown  that  the  electrolytic 

mercury  well  is  a  veiy  efficient  gold  saver  :  there  is 

n<>   fouling   or   flouring,  and    no  scums   or  coating  of 

sulphurets   collects  on   the    mercury.      Electrolytic 

mercury   wells  will  extract   values  from  slimes  and 

will  recover  cold  that  cannot  he  amalgamated  by  the 

1  methods  :  they  require  no  skilled  attention  and 

ss  many  advantages  over  (dates. 

In   pan  amalgamation,  anodes  are  suspended  from 

stirrers   and   the   mercury  is  connected  with  the 

_  itive  wire  :  various  systems  of  pan  amalgamation 

have   been   described  especially  in  connection  with 

nidation  (Parks.  Pelatan-Clerici,  Molloy,  Hannay. 

hut   thcie   i-   no   essential   difference   in   these 

various  pro. ». 

Turning  to  electro-chemical  lixiviation,  the  claim 
i-  made  that   under  electro-chemical   conditions   the 
cyanide  solution  is  more  active  than  usual;  values 
pa—  into  the  solution  which  are  lost  in  the  ordinary 
systems;  the  time  of  treatment  is  reduced  and  the 
extraction  increased,  while  there  is  a  decrease  in  the 
opeiating   cost  :    precipitation   by  electro-deposition 
-  on  simultaneously  with  the  leaching  process  and 
the   usual    troubles   are   eliminated:  a   molecule  of 
igen    after    taking    up   a    particle   of   gold,    is 
ased    a-    nascent    cyanogen,    having   greatly   in- 
sased  affinity  for  gold  and  silver.     The  solution  is 
>tantly   regenerated,   the  loss  of  cyanogen  being 
a  ligible.     'I  he  larger  particles  of  gold  are  amalga- 
mated directly  without  passinginto  the  solution.     In 
tro-cyamdation  the  pulp  and  solution  are  agitated 
B    -hallow    tank,  having  the  hot  torn  covered  with 
quicksilver  (cathode);    revolving  stirrers  cause  the 
pulp  to  travel  with  ;1  circular  u  otion  over  the  quick- 
silver   foi    an    hour   or    two:    this    i-    equivalent   to 
-■■-    'he   pulp  over    several    mile-    of    mercury 
I'm  in-  this  period  the  values  are  amalga- 
directlj    or    pa—    into    the  solution   and    are 
itatcd  bj  dysis,  the  extraction  averaging 

■   far  a-   known,  are  capable  of 
*      itment  by  meant*  of  electro-cyauidation. 
nin  the  next   few    years,    I   expect' to  see  (he 
chemical   cyanidation    process    perfected    to 
thai   it    will   he.-ome  automatic  and 
■        :  pulp  from    the   mill    will   continuously 
k-.  and  from  the  lower  end  of  the 
the  tailing*  will  be  continuously  discharged. 
or    -mil   a  continuous  system  have 
ed. 
At    I  yanidation  is   in  the  experi- 

although    it    was    once    used    quite 
'"lly   f"i    several    month-   at  the  De  Lamar 


mine  in  Idaho;  electro -deposition  (Siemens- Halske 
process)  is  successfully  employed  in  many  mines  in 
South  Africa.* 

Let  us  consider  again  electrolytic  amalgamation, 
taking  as  a  text  the  so-called  base  or  rebellious  ore. 
When  low-grade  pyritic  ore  is  crushed  to  100,  150  or 
2(10  mesh,  practically  all  the  gold  is  released  as  free 
gold  ;  but  only  a  small  percentage  of  the  assay  value 
can  be  recovered  by  the  usual  mill  plate,  (odd  when 
in  a  very  finely  divided  state  quickly  becomes  coated 
with  argillaceous,  talcose,  sulphurous,  or  arsenions 
coverings,  and  it  will  not  amalgamate  :  very  fine  gold 
easily  acquires  coatings,  gaseous  or  otherwise,  which 
effectually  prevent  the  amalgamation  contact  ;  values 
in  slimes  cannot  he  extracted  by  the  usual  mill  plate  : 
particles  of  gold  in  placer  deposits  sometimes  become 
coated  by  local  galvanic  action,  and  we  have  rusty, 
silicious,  or  cupreous  coatings  which  effectually  pre- 
vent amalgamation.  With  electro-chemical  con 
ditions,  all  these  difficulties  are  automatically 
overcome,  and  the  broad  statement  can  he  made 
without  fear  of  successful  [challenge  that  all  values 
not  encased  are  recovered,  including  platinum  and 
the  values  associated  with  black  sand. 

In  electrochemical  amalgamation  and  cyanidation, 
a  few-  pounds  of  common  salt  should  he  added  to  every 
ton  of  ore  or  pulp  ;  by  electrolysis  the  chloride  of 
sodium  is  reduced  to  nascent  chlorine  and  nascent 
sodium.  Bichloride  of  mercury  is  also  added  to  the 
water  or  solution  :  this  salt  under  electrolytic  action 
evolves  nascent  chlorine  and  mercury.  As  a  r< 
of  these  reactions,  an  alloy  of  nascent  sodium  ami 
mercury  is  formed  :  this  alloy  absorbes  nascent 
hydrogen  produced  by  the  decomposition  of  the 
water,  and  the  resulting  compound,  known  as 
hydrogen-sodium  amalgam,  has  a  powerful  affi: 
for  gold  ;  in  fact  no  compound  known  to  science  has 
a  more  powerful  amalgamating  action.  The  water 
and  solutions  become  charged  with  nascent  chlo 
and  hydrogen  ;  these  gases  instantly  destroy  foul  or 
greasy  substances  in  the  pulp  :  rusty  or  coated  gold 
is  quickly  cleaned,  the  gases  mentioned  reducing  all 
oxides.  Nascent  hydrogen  reduces  oxides  at  nonnal 
temperature.  As  a  result  ol  this  cleaning  and 
reducing  action,  gold  particles  have  been  freed  from 
all  substances  that  would  prevent  amalgamation, 
and  amalgamation  takes  place  at  the  first  contact 
with  the  mercurial  surface.  Electrochemical  action 
keeps  the  mercury  in  a  perfect  state,  and  it  also 
prepares  the  gold  for  amalgamation  :  in  the  mercury 
riffle  or  well  we  have  the  necessary  fall  to  bring  every 
particle  of  gold  into  intimate  contact  with  the 
mercury  surface.  And  as  the  quickened  mercury 
surface  is  at  all  times  exposed  to  the  passing  pulp,  we 
have  the  most  pet  feet  conditions  possible  for  effective 
amalgamation.  We  have  therefore  all  th  •  specifica- 
tions which  would  be  called  for  in  an  ideal  amalgama- 
tion device  simplicity,  low  cost,  ease  of  installation 
and  operation,  absence  of  skilled  attendance,  huge 
capacity  and  high  percentage  of  extraction. 

In  using  the  electrolytic  system  in  placer  and 
dredge  operations,  the  auriferous  material  is  at  first 
passed  through  a  series  of  screens  until  a  10  or  12 
mesh  concentrate  is  obtained  ;  the  coarser  particles 
of  gold  will  be  saved  by  the  usual  riffle  system.  The 
12  mesh  concentrate,  containing  the  values  ordinarily 
lost,  is  then  passed  over  the  electrolytically  connected 
plate  or  riffles  of  suitable  length  ami  95%  of  all  values 
not  encased  are  recovered  at  a  trilling  expense.  The 
successful  application  of  the  electrolytic  system  on 
gold  dredges  would  double  the  net  savings.  Under 
the  present  system  the  fine  tailings  of   the  dredges 

[*  This  system  is  not  >i<>»  employed  in  South   Africa.     Ed.Com.] 
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generally  contain  greater  assay  values  per  ton  than 
ilie  amount  of  gold  recovered  :  that  i>,  on  ground 
where  l">  cents  per  yard  la  recovered  it  will  generally 
be  Found  that  the  assay  value  of  the  tailings  i-  2£  or 
Mi)  cents  per  ton.  In  ten  years  I  estimate  that  "old 
and  platinum  to  the  amount  of  $25,000,000  bave 
passed  through  the  tail  Bluices  of  Californian  dredges 
and  have  been  forever  lost.  Within  the  next  ten 
Jems  the  value  of  the  lost  gold  in  the  dredge  tailings 
will  exceed  940,000,000,  unless  some  new  system  oi 
successfully  extracting  these  elusive  values  is  dis- 
covered."— Elmer  Ellswor'ih  Cabey.  Canadian 
Mining  Journal,  Jan.  1,  1910,  p.  Is.     (A.  15. i 


The  Computation  of  Crushing  Efficiency. 
••'I  he  rather  lengthy  contribution  <>t  Mr.  C.  O. 
Schniitt  to  the  discussion  on  the  paper  '  The  ( lompu- 
I  at  ion  of  Crushing  Efficiency  of  Fine  Grinding 
Machines,'  read  by  me  a  year  ago  before  your  Associ- 
ation, has  hardly  any  connection  with  the  purely 
theoretical  subject  dealt  with,  and  contain-  very  few 
material  points  which  I  consider  worthy  ol  consideia- 
tion  in  my  reply. 

Very  little  will,  therefore,  remain  to  be  said,  as 
nearly  the  whole  content-  ol  Mr.  Sch mitt's  contribu- 
tion, tended  to  evoke  the  impression  that  in  my  paper 
the  technical  know  ledge  of  Rand  engineers  had  been 
belittled,  and  that  the  practical  usefulness  of  tube- 
mills  had  Keen  called  into  question.  I  cannot  let 
this  suggestion  pass  in  silence. 

Mindful  of  the  winds  of  Mr.  Schmitt  that  '  theory 
should  guide  practice  by  showing  the  way  to  improve- 
ments,' I  ventured,  twelvemonths  ago,  to  point  onl 
a  weak  point  in  our  knowledge  of  a  special  line  of 
engineering.  Mr.  E.  J.  Laschinger,  the  then  Presi- 
dent, in  thanking  me  for  the  paper,  said  the  state- 
ment made  that  the  problems  connected  with  grind 
ing  had  not  received  that  attention  which  otlie 
branches  of  the  engineering  profession  had.  'was  no 
less  than  a  statement  of  fact,1  and  Mi-.  Caldecott 
mentioned  thai  the  suggestion  of  investigating  the 
efficiency  of  tube-mills  had  already  been  discussed  by 
various  members  of  the  Mines'  Trials  Committee. 
Shortly  after,  this  certainly  representative  body  of 
leading  Kami  engineers,  recognising  the  bona  fides 
of  my  statements,  entrusted  the  writer  himself  with 
the  undertaking  of  research  work  under  the  direction 
oi  sub-committee,  composed  of  Messrs.  S.  11.  Pearce, 
Id  Laschinger,  A.  M.  Robeson  and  W.  A.  Caldecott. 
This  shows  very  clearly  that  Mr.  Schmitt's  position 
i-  opposed  to  that  of  other  leading  engineers. 

lo demonstrate  the  application  ami  the  practical 
value  of  formula'  evolved  for  the  calculation  of  crush- 
ing efficiencies  of  grinding  appliance-.  I  compared, 
'  as  an  example,' the  efficiency  of  astamp  with  that 
of  a  tube- mill,  and  the  conclusion  then  drawn  from 
this  calculation  was,  that  '  from  a  purely  mechanical 
/mini  (IJ  rii  w  tube-mills  are  very  poor  machine-.'  In 
quoting  (hi-  statement,  Mr.  Schmitt  omitted  the 
words,  'from  a  pmely  mechanical  point  of  view,' 
and  added  immediately  after,  this  may  In  Inn  (n. iii 
a  mechanical  point  "i  m  n-.  hut  nevertheless,  etc., 
and  he  then  goes  on  ti>  teach  t  he  Eland  engineers  thai 
certain  machine-  or  method-  of  working,  although  <>i 
proved  inefficiency,  can  in  practice  not  he  dispensed 
with.  •Why.-  Anyone  can  supply  the  reply,1  are 
his  own  spirited  woids  with  which  he  wind-  up  this 
kindergarten  lesson. 

Mr.  Schmitl  then  proceeds  to  combat  the  data 
obtainable  a1  the  time  when  the  j>apei  was  read  with 
the  figure*  of  a  i. ■cent  teal  carried  out  at  the  Simmer 
Deep,  Ltd., 'as  the  suggestion  ol  Mi.  Caldecott, 
following closel]  upon   tests  carried  out  tome  time 


ago  on  behalf  of  the  Mines  'I'm, I-  Committee,  and 
trusts  I  would  not  he  'horrified'  to  learn  from  him 
that  to-day,  'owing  to  a  considerable  amount  of 
further  experience,'  the  right  allowance  oi  tube-mills 
provides  tor  one  tube-mill  foi  everj  lo  to  _o  stamps, 
a-  against  50  to  73  as  before.  I  am  rathei  '  horri 
that  Mr.  Schmitt  carefully  omits  to  mention  thai  in 
consequence  of  coarser  crushing,  each  ol  ihe*<  15  to 
20 stamps  has  two  to  three  times  tin-  capacity  oi  the 

-tamp-   working    under   the   for r  condition    with 

liner  screening,  and  thai  he  passes  over  in  silencethe 
fact  that  the  progress  made  in  tube-milling  is  preci 

the  outco it    the   theoretical   and   experimental 

research  work  so  Btronglj  advocated  in  mj  paper, 
and  in  the  meantime  carried  out  by  the  Mines  Trials 
Committee,  may  I  say,  with  my  assistance. 

Crushing  means  reduction   in  size,  respectively  in 
volume,  and  tin-  possibility  of  an  exact  size  measure 

ment   of  the  materials  dealt    with   bef a 

passing  the  machine  i-.  therefore,  the  primary  facto 
upon    which    the    reliability    of    the    computation    oi 
crushing  efficiency  of  grinding  appliances  depei 
The  classification  of  the  varying  sizes  obtained  by 
sets  of  screens  into  series  of  standard  grades,  may  I"- 
based  on    the    largest    diameter,   on    the    volnm* 
weight  i.  or  on  the  surfaces  (or  fractures)  exposed 
doe-  not  matter  which  oi  these  function-  ol    I  he   p.u 
ticde-   he   taken    as  a    base  foi  the  classification  into 
grades,  as  the  final   results  of  the  calculation-  are 
hound  to  be  exactly  same  for  all  clause*,  hut   oi 
system  has  been  adopted   we  are  compelled   to  -tick 
to  it    by  reducing  all  other  function-  t<>  this  same 
standard  of   measurement.     It    would,  for  instance, 
he    utterly    wrong    to    base  calculations   of  cm-' 
efficiency   mi    tin    surface,   ami   at    the    -aim-    time 
measure   them   bj   quite  another  rule  based   on  the 
reduction  in  volume.    Volume  and  surfaces  varj  with 
the  coarseness  oi   the  panic!,-  at   quite  a  di'fien 
ratio  and  without  converting  the  one  into  the  othci 
they  cannot  be  measured  bj  the  same  rule  auj    more 
than  the  pressure  in  a  steam   boiler  can  directlj 
measured  by  degrees  oi  temperature  without  convi 
sion.     Considering  that   alter  crushing   the  furl 
ore-treatment  bj  amalgamation  oi  bj  cyaniding  lias 
to  act    through  the  surfaces,  it    ha-  been  suj, 
that  the  e.\po-uie  of  these  surfaces,  representing  the 
•  metallurgical   efficiency,'    should    he    t 
criterion  ol  the  useful  work  done  in  crushing.    I  i 
the  condition  that  the  work  done  represented  bj  the 
exposure  of  surfaces  is  al-<>  measured  by  a  stand 
of  grades,   based  on  equality    oi  steps  in  regard  to 
these   surfaces,   no  other   objections   than    'hosi 
practical    inconvenience   ,-an    be  raised   against    ibis 
suggestion      However,  as  cyanide  managers  do 
trouble  about  the  surfaces  exposed,  and  as  also 
assayers  give  the  percentages  of  yold  extraction 
weight  (volume)  and  not  pel  fracture*  ex  jawed ,  tl 
is  no  reason   why.  in  computing  crushing  etticiet 
the  reduction  in  volume  should  not  also  be  accepl 
a-  representative  foi  the  metallurgical efficiei 
The  ino-i  rational  and  logical  system  ol  <  I 

lion  foi    mining  purposes  i-    the) el undotibb 

to   base  it   mi   the   reduction  of  the   volume  oi    the 
particles,  and  with  this  view  a  table  has  been  anm 
to  niy  paper,  conl  lining  the  theoretical  value-  ol 
functions  ol    a    series  of  ,-n  •    ermined    bj    tl- 

■  I  ia  met  ei  oi  i  he  1 1 1 .  •  - 1 1  aperture,  and  form  in 
scale,  based  on  a  ve  reduction   in   volume  l> 

one  halt  from  grade  to  grade. 

It  appeal-  thai    the  standard  screens  of  the  I 
and    M.,  in    London,  follow    in    regard    to  the  mi 
apertures  the  si curve  ol   »eriatiou,  but   unfortu- 
nately   in  consequence  hi    unreasonable 
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•  •  well   aeon  number  of  meshes 
maintaining                 uniformity   of   the 

•   distance   bet  ween    the 
ler,   liic  decrease   of   the   grades   in 
ohime  i-  \  ery  irregular  and  not   based 
l'.\   chance,  howe^  er,  it   was  pos 

■  in   the   \  erj  large  number  ol  t  bese 

-i  i     with    apertures 
a      ,!il\     well    i«i    the    mathematically 
.  at  the  same  time,  wit li 
steps  from  grade  to 
ion  in  volume  t 1 
-iliility   of  an   accurate    measurement    <ii 
i  tained,  the  next    ques- 
o  adings  taken  at 
at  the  discharge  of  i  he  machine  a  work- 
able formula  for  the  computation  of  the 
in  crushing  by  the  machine. 
K .  re  the  first  tin  shanty  was  ere<  ted  <>n  the 

Raw  j  mechanical  botdts  referred  to 

Kit  i  i  the  proportionality  of  the  work 

doni  d  by  introducing  it  with 

the  words :  •  li    was  hitherto  believed.'     This  ques- 
tion has  been  fuby  dealt  with  before  anothei  techni- 
iinl  would  not  have  been  taken  up  here 
in   had  not    Mr.    Lascbinger,  in   reviewing  some 
nts    "i    my    paper,    dropped    the    remark     that 
Kit:  lav    might    he   correct    in   case   of  pure 

ur.     I   cannot   admit   any  exception,  and,  on  the 

•  ■  punching  of  holes,  for  instance,  affords 
example  of  showing  where  the  error  of 

Kittingei's  contention  comes  in.     Supposing  that  a 
bob  rtain  diameter  is  to  i  e  punched  in  an  iron 

a  thickness     a.'  and  a  second  hole  of  double 
diameter  in  another  sheet  of  the  thickness  a  :  '2  ; 
er  which  the  adhesive  power  of  the  mole- 
cule estroyed    by  shearing  is   ihen   foi 
both  hoi  and  also  the  force  required  to 
-miction,    but    in    the   case   of    the 
•  i.  the  punch  will  liave  to  run   through  a 
nee,  or,  if  you  like,  the  force  has  to  act 
time,  and  the  icorkdom  is,  therefore, 
proportional  to  the  area  oi   fractures   but    varies 
xa  of  t  he  sheets. 
!'■•      •                   ictions  il    has   been  show  n   in   my 
amount   of  «ork  requiied  to  reduce 
tl"  •                   of  I  cubic  inch  trom  one  grade  to  the 
3  constant,  and  the  ordinal  numbers 
«'f  Ibe  |»i            epresent,  therefore,  at  the  same  time 
<h>                              of  ili"  energy  which  had  to  I  e 
the   unit   of    i    cube  inch  to  the 
I  in   the  mechanical   value 
eed  only  multiply  the  percentages 
\  nli  the  number  of  these  energy  or 
de  and   add'  the 

value    of    the    work  done  l,\ 

achine  is  i  aturallj  Hetei  mined  by  the 

mechanical    values    of    the 

of  the  machine,  and 

•  Hiciencj  is  then  the  product 

u  the  tonnage  dealt,  with  and  divided 

onsumption. 

H   on   Kick's  law.  has 

'  ion,  and  all  through  the  research 

ehali  of  the  Mines 

i   mil    rig    etc.,  it   could  be 

1 1  od  is  for  coarse  as  well  as 

i  reliable,  and  in  perfei  t 

n  i-  of  practical  experience 

'  borities,  I  have 

h  this  method  mare 

■  i"  di  (i  ,//,  ,,  high  degree  oj 

■  !    different   crushing 


appliances  or  tht  mechanical  efficiency  of  one  and  th'e 
same  machine  working  under  varying  conditions. 

It  would  be  going  outside  the  scope  of  my  paper 
to  deal  with  results  and  facts  obtained  by  the  appli- 
cation of  this  method,  and  I  only  mention  here  that 
by  the  research  work  other  weak  points  connected 
with  tube-milling  have  been  revealed  and  that  even 
now  tbeie  remains  still  ample  room  for  further  great 
improvements,  especially  in  connection  with  the 
regulating  and  maintaining  of  the  recognised  most 
suitable  conditions  of  the  feeding." — H.  STADLER. 
Journal  of  the  South  African  Associatimi  of  Engi- 
neers, dan.,  1910,  p.  141.     ill.  A.  W.) 


Note  ok    Bullion    Refining.  —  "The  sulphur 

method  of  refining  bullion  dates  from  early  limes  ; 
its  use  now  is  probably  exceptionally  limited,  and, 
perhaps,  it  is  worthy  of  greater  application.  Recently 
the  writer,  having  only  the  ciudest  appliances  at  Ins 
disposal,  w  ished  to  raise  the  fineness  of  about  < j< l* »  oz. 
of  bullion  assaying  about  250  line,  the  remainder 
being  principally  zinc  and  lead.  The  whole  of  the 
bullion  was  melted  and  linely  granulated  in  the 
usual  way  by  pouring  into  water.  The  granulated 
bullion,  while  still  wet,  was  mixed  with  al  out  one- 
half  of  its  weight  of  powder* d  sulphur,  and  put  into 
large  clay  pots  in  a  dead  fire;  the  temperature  whs 
rapidly  laised  to  above  the  melting  point  of  gold.  The 
pots  were  then  removed  from  the  tire,  and,  when 
cool,  were  broken,  the  resulting  bullion  buttons  were 
re-melted,  stirred  when  melted  with  an  iron  rod  to 
free  them  from  sulphur,  and  poured  into  a  bar.  The 
bar  assayed  rather  over  850  line  in  gold.  The  matte, 
which  was  on  top  of  the  bullion  buttons — which,  as 
previously  staled,  resulted  from  melting  the  granu- 
lated base  bullion  with  the  sulphur— contained  very 
little  gold,  and  was  cleaned  with  a  very  little  iron  in 
the  usual  way. 

The  same  method  of  producing  fair  grade  bullion 
was  also  used  on  cyanide  gold  slime,  in  a  case  where 
no  manganese  dioxide  was  available,  and  no  drying 
furnace  was  available  which  would  cjve  anything 
approaching  calcination  ;  the  slimes  dried  after  acid 
treatment  were  accordingly  fluxed  with  the  necessary 
quantity  of  sand  and  borax,  and,  in  addition,  there 
was  added  a  quantity  of  sulphur  equal  to  about 
(or  about  3%)  of  the  weight  of  the  gold  slimes.  The 
bullion  obtained  was  just  under  900  line  in  gold  :  the 
slags  and  matte  are  handled  in  the  usual  way,  and 
their  gold  and  silver  contents  were  normal. 

It  therefore  appears  that  in  out-of-the-way  camp- 
away  from  modern  facilities  the  method  might  at 
times  be  of  considerable  utility."— H.  T.  DURANT, 
M.I  M.M.  -The  Mining  Journal,  dan.  15,  1910, 
p.   53.     (W.  A.  (J.) I 

Errors  due  to  the  Presence  of  Potassium 
Iodide  j\  Testing  Cyanide  Solutions  for  Pro- 
i  i;«  TIVE  ALKALINITY.  —  "  The  results  of  experiments 
recently  made  by  me  show  that  potassium  iodide 
influences  the  testing  for  'protective  alkalinity'  in 
cyanide  solutions.  As  far  as  I  can  ascertain,  this 
fact  is  not  mentioned  in  standard  text  books  now  in 

use. 

The  experiments  which  1  carried  out  show  the 
influence  exerted  by  potassium  iodide  to  be  important, 
especially  with  regard  to  cyanide  solutions  which 
contain  no  protective  alkali,  for  in  testing  these  in 
the  presence  of  potassium  iodide  they  show  protec- 
tive alkalinity. 

<  yanide  decomposes  much  faster  in  solutions  which 
are  deficient  in  protective  alkalinity  than  it  does 
when  protected  by  an  alkali  ;  therefore,  the  method 
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I  ^.ive  of  testing  without  potassium  iodide  "ill  mean 
a  cousiderable   saving   of  cyanide  on  la  nide 

plants,  as  i lie  method  generally  used  i>  !•>  test  the 
cyanide  and  protective  alkalinity  in  the  one  measured 
portion. 

In  Clennell's    'Chemistry  of  Cyanide  Solutions' 

(p.  <i3),  he  says  :  .  ...  So  thai   the  sail  - i 

portion  of  the  liquid  to  be  tested  will  serve  for  the 
determination  <»i  both  cyanide  and  protective  alkali- 
nity.' 

The  method  which  I  have  used  for  tin  se  tests  ; 
follow.-,  :  — 

Into  10  c.c.  of  the  tesl  solution,  using  potassium 
iodide  as   indicator,  run   sta  ed   silver  nit 

until  a  deep  brown  coloration  of  iodide  of  silver 
dhows  clearly,  ami  note  number  i  I'  c.c.  of  silver 
nitrate  taken. 

Now    using   another    In   c.c.    of  tin  solution, 

without  add  issium   iodide,  run  in  Lwic< 

quantity  of  silver  nitrate  that  wi  for  the 

above  test,  to  make  sun  ing  rid  of  the  alkali- 

nity due  to  cyan 

Add  jihe'  olphthalein  and  titrate  with  standardised 
acid.     The  result  will  I  live  alkalini 

A  second  method  I  have  used,  which  I  consider 
gives  <deaier  results  than  the  foregoing,  and  which 
also  does  away  with  the  first  part  of  the  previous 
tesl .  is  as  follows  : — 

Into  the  measured  portion  of  test  sol nt ion,  to 
which  has  been  added  the  indicator,  phenolphthalein, 
run  in  silver  nitrate,  until  the  indicator  colour 
remains  constant,  then  titrate  with  standardised  acid 
in  the  ordinary  way.  With  a  little  practice  this 
ui\  es  \  ery  good  results. 

These  methods  (potassium  iodi<  \  absent  I  will 

immediately  show  any  deficiency  of  protective  alka- 
linity, and  tnis  deficiency  may  be  easily  remedied, 
and  so  stop  rapid  decomposition  oi  cyanide  by  the 
addition  of  a  suitable  alkali. 

The  chemicals  I  used  for  these  experiments* 
uinmercial  sodium  cyanide 
Pure  potassium  iodide  !  I      olution , 

The  standardised  solutions,  using  Hi  <■.<■.  of  tesl 
solution,  w  ere  i 

Silver  nit!  ...   1  c.c.     0  01'     KCN 

Hydrochloric  arid...   1  c.c.     0001      Alkalinity 
Caustic  so  .   I  c.c.     0001      Acid. 

Indicator,  phenolphthalein. 

For  the  tests  a  solution  of  the  above-mentioned 
commercial   cyanide   was    made  up  showing  0*117 
cyanide.  10  c.c.  of  which  were  used  for  each  t  *  —  t 

In  the  following  table,  10  c.c.  of  the  I  ion 

were  taken  for  each  for  protective 

alkan it  v  by  the  lii-t  of  the  foregoii  g  methods.  'I  he 
results  weie  : 


I.  With)  nl  adding  K  I  0  0033    '  leai  end  rea 

II.  With  ',  c.c.  Kl  hi  046    Indistinct 

III.  ..     |  c  c.  K I  ii  mi'; 

I V.  ,.     .".  c.c.  Kl  ti  ' 


1 1  will  be  noticed  by  the  above  table  thai  t  he  en  or 
in  testing  protective  alkalinity  increases  with  the 
increase  of  potassium  iodi< 

In  the  next  table  the  same  tesl   solution  was  nsed 
i's  in  that  previous,  bul  each   Hi  c  c.  used   was  m 
slightly  acid  as  regards  protective  alkalinity  bj 
ing  3  5  c.c.  standard  hydrochloric  acid  ;  10  c.c.  ol  the 
acidulated  test  solution  weie  taken  lor  each  i  xperi 


men)   and    tested    for  protective  alkalinity 
method    given,    when    the    following    n 
obtained  : 


i 


I.  W" i 1 1 1  ut  adding  K  I  Nil 

II    With  J  c.c    Kl  0-002      Indistii  i 

III.  .,      I  e  «•.   Kl  ii  0 

IV.  .,     5  c  e.  k  I  II  < 

The  results  i  f  i  he  I  .  table  pro*  i  olu- 

tions    which   contain    no   protective   alkalinity  <.d\(. 
tests  for  protective  alkalinity  after  the  additio 
potassium  io  lide. 

From  these  experiments  it  will  ; 

sium   i  dide  must   be  absent    when   testing    cj 
solutions  I'm  protective  alkalinity. 

I  have  obtained  similar  results  from  ordinary  w 
ing  cyanide   solutions."       Hi  in    Collingriix 
fnstituft  of  Mining  and  Metallurgy,  /!"■ 
Jan.  13,  1910.        \    I 


l  !YANIDING  Sii.\  ii:  i  |R|    in  HONDl  RAJ 
Juancito,  Honduras,  the   New    York  and   Hond 

no  Mining  Company  has  recently  changed   the 
icatiiieiit   from  pan-amalgamation  and  concen 
tiation  to  an  all-slime  cyanide  Bystem,   which 
provi  d  successful. 

Tl re  is  a  hard  quartz  containing  gold  and  silver, 

and  some  lead,  copper,  iron,  and  antimony. 

The  ore  passes  ovei  grizzlies,  the  coarsi 
ed  and  then  crushed  to  about  I  in.  Bize  in  the 
usual  way.  The  wash  water  carries  a  large  amount 
of  slime  in  suspension,  and  to  recover  it.  linn 
added,  the  water  being  settled  in  \at~.  The  overflow 
carries  away  a  verj  line  and  light  slime,  which  i> 
collected  at  the  mill  and  treated  apart. 

'ii'  are  fifty  stamps,  weighing  750  lb.  eaeb  The 
drop  is  (i  in.,  100  to  102  times  per  minute.  The 
moil  i    of   the  double-discharge  type  with 

mesh   Bteel   wire-cloth  si  The  duly  is  B  ton* 

per  head  per  twenty-four  hours.     Theore  i-  crushed 
in   cyanide  solution,    the   pulp   flowing  in    wooden 
launders  to  a  4-in.  centrifugal  pump,  which  elevi 
•  ideal  classifiers.     The  coarse  sand   . 
to  two  tube-mills    the  Blime  overflowing  from  the 

■driers  to  two  circular- wooden  settling  \ats  v 
peripheral  overflow.     The  clear  solution  is  pan 

to  the   mill   tank,   fr which  it   passes  by  gra 

back  to  the  batteries.  The  sand  from  the  till"- 
mills  i^  returned  to  the  classifiers,  the  final  product, 
which  consists  of  material  of  which  90  will  pai 
200-mesh  screen,  going  to  the  cyanide  plant.  About 
•  \  ery  hour  the  slime  in  the  settling  vat#  is  drawn  op 
and  discharged  by  gravity  into  a  wooden  launder, 
which  conveys  it  t"  the  same  plant. 

The  cyanide  plant  consists  of  seven  circulai  woodei 
>;ii-,  each  nt  30  tons,  and  two  receiving  ■ 
each  ol  90  tons  capacity    ol    i  n    slime.      The   pulp 
Hows  into  one  of  the  latter,  and  cyanide  is   adi 
until,  when  idled,  the  solution  has  a  "i  _      Btrei 

The  pulp  is  then  agitated  in  the  f ei    vats  fi 

fortj  io  sixty  hours.     Aeration    i-  accomplished 
circulating  the  pulp  with  a  ii  in.  centrifugal  pump 
one  hour,  t  w  ice  a  daj 

mples  oi  i  oth  pulp  ami  sola!  ion 
the  agitator  vats  twice  daily.      I  bene  *re  id  ten-.  I,  the 
-nlui  ion    i>   i  it  rated,   and.    if   i  ■  nude  i  - 

added  by  suspending  a  perforated  tin  can  tided  \ 

t  hi-  -alt  in  the  pulp. 
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The  very  fine  slime  from  the  washing  is  settled  in 
stone  tanks  below  the  mill,  where  it  is  de-watered, 
partly  sun-dried,  and  returned  to  the  mill.  There  it 
receives  a  preliminary  treatment  by  agitation  in 
solution   in   pans  and  settlers   before   going   to   the 

anide  plant  with  the  mill  slime. 

*  For  filtering,   a  sixty-leaf  Butters  vacuum  slime 

filter  is  used/  There  are  two  tilter  vats  above  the 

filter   l<>\.      The  pulp   from   the    agitator    vats    is 

pumped  to  one  of  the  former,  from  which  it  Hows  by 

gravity    to    the    latter.     When   the   filter  leaves  aie 

the  vacuum  pump  i-  stalled  and  clean  solu- 

awn  out  until  a  take  of  the  thickness  oi    y   to 

1  in.  has  lolUltd  on  the  tiller  leaves.      A  valve  in   the 

suction  pipe  is  then  opened,   reducing  the   vacuum 

treatment    ■'<  in.,   which  i-   found   to  he  sufficient   to 

harden  the  cake  on  the  leaves.     The  surplus  pulp   is 

pumped  out    ot   the  filter  box,   relumed    to  the  vat. 

■  ml  the  filter  box  i-  re-filled  with  barren  solution. 

The  valve  is  then  closed,  and  the   cake   is  given   a 

40-roinute    solution    wash,    which    is    followed  by   a 

20  minute  water  wash,  after  which  the  vacuum  pump 

i-  stop]  eo.  water  is  admitted  to  t lie  liltei  leaves,  the 

cake  drops  off,   and   i-  discharged    through   a    10-in. 

pipe  from  the  bottom  of  the  filter  box.     The  charge 

\aries  from  12  to  Is  ion-,  and  is  handled  in  two  hours 

,v  one  native  workman  per  shift. 

Precipitation  is  1>\   zinc  shavings  in   six-compart- 
ment boxes.     The  zinc  in  the  head-box  is  packed  and 
enished  from  the  next  box  daily,  the  zinc  being 
up,    and    new     zinc    added   to  the  lower  box. 
The  boxes  are  cleaned  out  .'very  three  or  four  days. 
The  precipitate  and  the  solution  from  the  boxes  How 
in  launder-  to  the   sump  vat,   into    which    they   are 
washed  through  a  40- mesh  screen.     At  intervals  the 
agitator  in  the  vat    i-  -et    in   motion,    the   pump  is 
started,   and    the  precipitate   and   solution   pumped 
through  a  -mall  40-frame  tilter  press. 
The  moisture  in  the  precipitate  is  reduced  to  3%  or 
in  a  drying  furnace,   and  is  then  spread  on  a 

ement  floor.     Tl ntire  lot   is  passed  over  a  i-in. 

*h  screen,  after  which  it  i-  weighed  into  lots  not 

eeding  770  lb.     The  diffeient    lot.-   are   carefully 

sampled,    put    into    oiled    canvas    sacks,    which    are 

•d  and  shipped  to  New   Yoik. 

The  plant  produces  about  4  tons  of  precipitate  per 

•  th.      Pour  labourers  and  one  shift  boss  attend  to 

zinc   boxes,   cleaning  up,  drying,  sacking,  and 

boxing   of    precipitate.      The    solution  entering  the 

zhi'  contains  an  average  of  14  oz.  silver  and 

i)T2oz.  void.    The  outgoing  solution  contains  a  trace 

of  gold  and  about  0  08  oz.  sii\  ei . 

In  six  rm  nth-,  ending  Oct.  31,  1908,  14,529 tons  of 

raging  40'05  oz.  silver  and  0 ' 4 ( J 7  oz.  gold  were 

•  I.     The   tailings  averaged   3*33  oz.  silver  and 

niii'i  ../    gold.     The  difference  between   the  actual 

and   theoretical   extraction  was  less  than   1%.     The 

materials,    including    zinc,    cyanide,   lead- 

■  id,    and    lime    was  slightlj 

undi  I  pei  ton.     The  large  amount  of  cyanide 

-  lb.  per  ton  of  ore)  consumed  was  principally 

Uj  mointore  in  ore  and  slime  (at  times  over  lo    ); 

ide    consumed    in    dissolving    the    precious 

ice  oi  cyanicides  in  t  he  ore,  the 

of  which  are  antimony  and  copper;  and 

■  j  precipitation    about  ',  lb.  cyanide  per  ton 

olation    parsing   the   zinc   boxes)."     Gkokge  E. 

I*i:i-<  oi. i  .     London  Mining  Journal,  Jan.  29,   1910, 

Nh  ihi  ii  mi. vi  "I   Pulp  ••  nd  'I  ailing,  II       i  in 

'dd  in  a  vat    filled   w  ith 
uid  pulp,  uncn  •'      im.r  in  an  agitator,  a 


cubic  foot  or  any  convenient  measured  volume  may 
be  dried  and  the  residue  weighed,  whence  the  weight 
in  the  entiie  volume  is  obtained  by  proportion.  If 
the  mixture  is  weighed  before  drying  the  percentage 
of  solid  in  the  pulp  may  also  be  found. 

A  much  easier  and  more  rapid  method  is  to  find 
the  specific  gravity  of  the  pulp,  either  with  a  hydro- 
meter or  by  weighing  a  litre  or  other  convenient 
volume.  The  density  of  the  dry  solid  must  also  Le 
known,  at  least  approximately.  Knowing  these  two 
values  :  specific  gravity  of  mixture  lj/)  and  density  of 
dry  solid  (d),  we  can  at  once  calculate  the  weight  of 
dry  solid  per  cubic  foot,  as  well  as  a  number  of  other 
factois  and  relations,  by  means  of  the  data  in  Tables 
I.  and  11.,  or  we  may  read  i  hem  directly  from  a  curve 
(Fig.  I.  at  end  of  this  ai tide).  The  volume  of  pulp 
in  cubic  feet  and  the  weight  of  solid  per  cubic  foot, 
or  the  volume  in  Huid  tons  and  the  '  solid  factor'  (/•'. 
in  Table  I.)  enables  us  to  calculate  the  tonnage  by  a 
single  multiplication. 

For  example,  consider  an  agitator  of  16ft.  diameter 
by  45  ft  deep,  containing  7"200  cub.  ft.  or  225  fluid 
tons  of  pulp  the  gravity  of  which  is  found  by 
hydrometer  to  be  1182,  while  the  density  of 
the  dry  slime  is  known  to  be  approximately 
26.  Substituting  these  values  for  p  and  d  in 
the  formula  for  F  in  Table  I.  we  find  the  value 
of  F  to  be  '29575  tons  solid  for  100  Hind  tons, 
whence  225  fluid  tons  contain  66  5  tons.  Or  we  may 
substitute  the  same  values  in  the  formula  for  S,  the 
percentage  of  dry  solid,  which  is  thus  found  to  I  e 
almost  exactly  25%.  Hence  again  /'=25xlT82  = 
29'55,  which  leads  to  almost  exactly  the  same  result. 
Also  inspection  of  the  curve  for  F  in  Fig.  1  shows  at 
once  that  the  solid  factor  for  gravity  1T82  and  density 
26  is  approximately  29  5 

If  again,  instead  of  determining  gravity,  we  measure 
out  exactly  a  cubic  foot  of  the  pulp,  settle  and  siphon 
off  the  solution  and  dry  the  residue,  we  find  it  weighs 
839  grin,  or  F85  lb.  Then  7,200  cub.  ft.  xl'85^ 
2,000=66 '6  tons. 

Where  frequent  determinations  are  required  of  dry 
tonnage  in  vats  containing  slime  or  ore  of  nearly 
unifoini  chaiacter  (rf=eonstant)  much  time  is  saved 
by  drawing  upa  table  with  veitieal  columns  cones 
ponding  to  depth  of  pulp,  and  horizontal  lines  repre- 
senting gravity  of  pulp,  the  total  tons  of  solid  being 
given  at  the  intersections.  A  mark  can  also  be 
established  for  a  given  number  of  Huid  tons  with  a 
correction  for  each  inch  of  variation  in  depth,  the 
volume  of  pulp  thus  found  being  then  multiplied  by 
the  solid  factor  corresponding  to  theobsei  ved  gravity. 
A  portion  of  a  table  used  for  several  years  in  connec- 
tion with  such  a  datum  mark  is  given  in  a  later 
article.  This  enabled  a  workman,  in  less  than  five 
minutes,  to  determine  within  2  tons  the  amount  of 
slime  in  an  agitator  containing  100  to  150  tons. 

In  deep  vats,  or  when  agitation  is  imperfect, 
samples  should  be  taken  at  several  levels — say  near 
top,  middle  and  bottom — and  the  contents  cones- 
ponding  to  the  gravity  found  for  each  layer  should 
be  computed  separately  and  then  aveiaged.  A  less 
accurate  result,  is  generally  obtained  by  using  fortbe 
computation  an  average  of  the  three  gravity  readings. 
Such  layer  samples  can  be  drawn  ott  by  means  of 
wooden  beer-cocks,  or  simply  from  half  inch  holes 
closed  by  wooden  plugs.  Another  method  of  taking 
them  is  to  attach  a  bottle  or  can  to  a  graduated 
stick,  a  string  fastened  to  the  cork  being  pulled  at 
any  desired  level  in  older  to  sample  the  mixture  at 
t  hat  part  icular  depth. 

The  relations  between  the  specific  gravity  of  a  pulp 
and  ihe  percentage  of  solid  and  various  other  factois 
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been  vvorkeil  out  in  some  detail,  and  me  given 
in  Tahle  I.  annexed.  Table  II  shows  further  in  a 
simplified  manner  the  relations  found  mosl  useful  in 
practical  calculations,  in  forms  which  admit  of  fxirlv 
rapid  computation  i.y  slide-rule  or  otherwise,  ii 
ad\ antage  is  taken  of  the  constants  in  Table  III.  and 
the  relation  of  water  ratio  to  percentage  given  in 
Table  IV.  For  very  many  purposes  the  various 
values  can  he  read  with  sufficient  accuracy  from  a 
curve  like  Fig.  1,  or  interpolated  from  suitable  tabu- 
lated data. 

These  formulae  apply  generally  to  all  cases  of  water 
mixtures  or  emulsions,  including  slime  and  mill-pulp. 
•  •  specific  gravity  of 

Table  I.     Pulp  Formulae, 
density  or  Bpecific  gravity  of  dry  solid  hue.  sand 
or  slime). 
p      specific  gravity  of  pulp  (mixture  of  water  ami 

ore,  et( 
S      percentage  by  weight  of  dry  solid  in  pulp. 

-ran  a  in  100  grm.,  tons  in  100  tons  weight,  etc. 
R     water  ratio  of  pulp. 

=  tons  water  per  ton  of  dry  solid. 
grams  water  per  grm.  oi  solid. 
I      volume-percentage  of  Eolid  in  pulp. 
c.  in  Hki  c.c.  in  pulp 
cubic  feet  in  100  cub.  ft.  pulp. 
/■       solid  factor. 

grams  solid  in  100  c.c.  of  pulp. 

tons  solid   in    100  fluid   tons  or  3,200  cnb.  ft.  of 

pulp. 
avoirdupois  ounces  in  0*1  cub.  ft.  of  pulp. 


/.  is  a  constant  foi  any  particular  solid  nndi 
siderarion,  used  to  facilitate  calculatioi 
depending  upon  the  riensitj  of  the  dry  -olid. 

I00rf 

/•"  =,/      |     See  1  ab  e  III.  foi  values  of 


ri 
V 


s 


I     I:  [p     l      S  /.     100   p     I 
R      I  100  / 


R 
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5 

,i 

101 I         k    \f       I 

s      I:    i       P  (d-  ]  f, 

,1      p  1        I'       |.HI      >' 

L        ,/,,<       f)  '         — ~ 

P~  I 

100  p 


100 


,.       „  Kill/,      KHI    ,!   (p      I 

/■'     Sp     100  {p     M       , 

Volume-percentage  of  watei  in  pulp 

/•■ 
100     V     100^    p    100 

IIHI 

-      d     1 


TABLE   II.      Water  and   Solid   in    Pulp. 


Weight  Pulp. 

Volume  Pulp. 

Weight  Drj  Solid. 

IVi  .      w 

Volu 

(  ne  ton  of  pulp 
(•2,000  lb.) 

1  ton 

lluid  ton 
P 

-    cub     It. 
/' 

ton 

|llll 

1     , 

R     ,   ,0" 
Ii  it)//' 

,,(ft       1 

•'    ?    .1.  ton 
p(d     l 

p(d     l 

<  >ne  fluid  ton  of  pulp 
ub   ft.  340  IS. 
gallons,  -2<  in  Imperial 
gallons 

//  tons 

1  lluid  ton 
32  cub   ft. 

(p-  1)/.    t 

.  '                    toll 

inn 

„      '     ton 
'/        1 

■''  fluid  ton 

1 

One  cubic  foot  of  pulp 
7  a     1    S.     gallons, 
6*25  Imperial  gallons) 

62.5 p  lb. 

1  cub.  ft. 
0-03125  lluid  ton 

0-625  [p     1  /   lb 

17    

;;.-jini 

lb. 
il       1 

,/       ,. 

cub.  ft. 

( »ne  ton  of  dry  -olid 
(2,0001b.) 

/,'     1  tons 
100s    , 

,    toll 

[p  1  / 

,   II.  ton 
'/'      1 
3,200         ,     ,. 

1  ton 

1:  tons 

Cf  -) 

d 

1         toll 

1 

•   /.'.  ub    II. 

/.'  fluid  tons. 

(p     17 

<  hie  fluid  ton  of  watei 
(32  cnb.  ft.,  240  IS. 
gallons,  200  Imperial 
gallons) 

""'     'ton 
d    /' 

» (d     I    , 

'               il.  ton 

,1     p 

Tt  '"" 

''■''     '  ton 
d- 

ton 

I.IO           v 

1    toil 

1  lluid  ton 
32  cub.  tt 

Onel    S   gallon  pulp    Jii-JL^' lb.  dry  aolid.        One  Imperial  gallon  pulp     '/"|u'"'-' 

Metric   Valm  v.     The  relation  between  the  metric  ton    of   l< the  cubic  m< 

(1,000  litres)  i-  identical  with  thai  existing  bel  ween  tbe  ton  lb.  and  ibe  fluid  Ion  • 

Foi  instance,  I  cub.  metre  of  pulp  contai  1/  metric  ton  drj  wdid. 
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Tons  of  dry  solid  per  100  tons  water 

ioo     M'  s    i  o         i) 

i;     lou    - 

Fluid  tons  pulp  to  yield  one  ton  -olid 

F     k(p     I)-   P 
\\ .    er  is  taken  as  1  and  no  corrections  arc  made  tor 
tern]  erature,  air-bnoyancy,  etc.     They  are  applicable 
i..  ordinary  mixtures  of  cyanide  solutions  with  slime, 

,  scept  forvery  small  percentages  of  solid,  outdo 
v  to  mixtures  with  sea  water  (sp.  gr.  1  03), 
nor  to  heated  or  highly  alkaline  waters,   except   for 
purposes  of  rough  approximation. 

/,,.  Foi  excessively  thin  mixtures. 
snch  as  turbid  water,  or  the  overflow  from  efficient 
clarifying  tank-  or  d  for  all  pulp  of  gravity 

less  than  0-01,  the  gravity  musl  be  determined  with 
the  utmost  care  When  the  percentage  of  solid  is  so 
vei-j  low  it-  influence  on  the  gra>  ity  maj  become  less 
than  thai  of  ordinaiy  variations  r>f  temperature,  or 
of  small  propoitions  of  dissolved  salts.  In  such 
eme  cases,  or  where  the  proportion  of  dissolved 
salts  i-  considerable,  it  is  best  to  determine  the  per- 
centage of  suspended  solid  by  filtering  a  measured 
quantity  through  an  ashless  filter-paper,  drying  and 
brushing  <>fV  the  residue,  burning  the  paper  and 
weighing  the  ash  and  residue  togetber.  The  hulk  oi 
the  solid  must  not  be  ignited  with  the  paper  or  the 
lit  will  be  low,  owing  to  decomposition  or  sul- 
phides,  carbonates,  or  hydrous  silicates. 

TABLE  111.     Values  Depending  on  Density  of 
I  )i  \  Solid  in  Mixture. 


Valm  s  of 

17  h 

d—l 

is:!-:; 

1,950 

d 

•_'■_' 

0-545 

2-3 

1769 

4,780 

0565 

2  4 

171   \ 

1,630 

ti  583 

_'•■". 

166  7 

1,500 

0-600 

2  6 

1625 

4,390 

0615 

2  : 

158  - 

4,290 

o  630 

1 55  "5 

1,200 

0-643 

._,.., 

152  6 

1,120 

0-655 

3-0 

150  0 

1,050 

0  667 

31 

147  6 

3,985 

0-677 

1  15  5 

3,930 

0-687 

3  3 

143-5 

3,875 

0-697 

3  5 

140  0 

3,780 

0714 

4-0 

133  3 

3,600 

0-750 

125-0 

3,375 

0-800 

1200 

3,240 

0-833 

•  worthy  thai  in  the  case  of  extremely  thin 
pulps,  having  gravity  under  105  or  weighing  less 
than  66  lb.  |"-i  cub  ft.,  the  values  of  S,  F,  and  A 
(and  also  o  ■.  here  t  liis  is  applic- 

■  ill  and  approach  closely  to  the 
common  value/  (p     I),  which  can  be  used  to  calculate 
them  without  serious  error,  provided  the  gravity  of 
lined  with  sufficient  accuracy.  '  We 

n  : 

by  weight1 

of  dry  -olid 
I  «.i  i-.n-  solid   in    100  fluid 

<>f  pnlp 
A  or  ton     dry  -olid  in   100 

ton  .1  sluicing 

eflii  it  ipplic- 

ab 


ror 
of  /' 

■    1  <  (5 


/■  [p 
approxi- 
mately ; 


I) 


the  approximation  being  closer  as  the  gravity 
approaches  unity. 

This  approximation  is  often  close  enough  for  the 
overflow  of  certain  slime-settlers,  spitzkasten,  cones, 
etc.,  but  must  be  used  with  due  caution. 

Sluicing  Wet  Material.— When  wet  sand  is  sluiced 
out  of  treatment-vats  and  collecting-tanks,  or  slime- 
cakes  from  filter-presses,  etc.,  by  means  of  a  stream 
of  water  or  solution,  calculations  are  complicated 
by   the   fact   that   the   resulting    mixture    contains 

TAB1.E  IV.— Corresponding  Values  of 
Percentage  and  Water  Ratio. 


Percentage 

Dry  Solid 

S  or  C 

e 
'-j-j  s, 

r  - 

■+J    , — i 

d    *-- 
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R 
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1 

99-0 

0-0101 
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2  0 

0-5(10 
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49-0 

0  0204 

35  0 

1  857 

05385 
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3  5 
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0-05 
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3  0 

0  3333 

98  04 
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0  4286 
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FiG,  2.-  Specific  gravity  flask. 
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water  from  both  sources.     The  additional  data  i 
sai-y  for  computing  the  proportion  of  added  watei    i" 
-olids,   etc.,    based   on    measurements    of   ihe 
mix  tint1,  are  given  in  Table  V.     Many  uthei  prol  It  ins 
<!ca  I  in-  with  tlie  addition  to  pulp  uffurthei  t)uai 
<>t  water  or  solution  can  I  ■■  solved    bj    application   of 
the   same   data    in   conjunction   with   the   preceding 
tables. 

Table  V.     Formulae  for  Sluicing  Moist  Nlime- 

( lakes  and  Residues. 

V  =  percentage  of  dry  slimes  in  cakes  or  of  sand   in 

drained  residues,  i  tc.,  prior  t<>  sluicing. 
.1/     water  ratio  for  material  sluiced  prior  to  sluicing, 
percentage  of  water 
_  percentage  of  Wry  solid 

100     C     100 
-       r        ■    r      ' 

E=  net  sluicing  efficiency     tons  of  dry  solid   muvcd 

ly  100  tons  of  added  sluicing  water. 
/.'  and  &= water  ratio  and  percentage  of  solids  in  the 

resulting  pulp  (see  Tables  I.  ami  II. 
Q  _t(in^  sluicing  water  required  per  ton  of  dry  solid 

in  material  sluiced,  in  order  to  yield  a  product 

of  percentage  S  or  water  ratio  J,'. 
,.         Km        C      S 

h     i;     i/     i 
I  ni  i     100     100  ( ( ' 
S  '     ' 
Tons  added    water  per   gro 
iluiced 


a 


i;    m 


S] 


Mill 


ton   of  wel  material 


Q  C 

inn 


C    i:    J/. 
[00 


c 


1) 


i: 


and  weighed 


Ih  nsity  of  Dry  Solids  — Tlie  density  of  diy  sand  irr 
slime  is  best  found  ly  means  of  a  weighing-bottle. 
The  weight  of  the  bottle  full  of  water  at  13  to '20  V 
(60  to  7<i  F)  is  tonml  once  tor  all.  A  quantity  of 
tlie  wet  sand  or  slime  is  then  put  in  the  bottle  and 
covered  with  water.  Air-bubbles  are  shaken  out  as 
Far  as  possible  and  finally  removed  bj  suction  :  the 
botth  i>- then  filled  with  water  and  weighed  again. 
finally  it  is  emptied,  rinsed  out.  ami  the  sand  oi 
slime  is  collected,  dried  thoroughly, 
Density 

Weigh!  of  dry  s;iinl 
Wt.  bottle  with  water     Wt.  drj  -and 
Wt.  bottle  full  of  -ami  and  water. 
If  the  sand  i-  first  dried  and  weighed,  and  a  definite 
quantity    weighed   out    for   the   test,    the    result     is 
usually  too  low  units-  the  mixture  is  boiled  or  given 
a  Ion-,   soaking.     Tliis   lias   been   fully   discussed   by 
Caldecott,    w  ho  seems  to  have  been  the  first  to 
the  difference.     The  result   should    be  calculated   to 

I  he  second  .place  of  decimal-. 

Ii  i-  important  that  the  -ami  be  well  dried  before 
weighing,  a-  anj  residual  moisture  lowers  the 
apparent  density.  If  the  true  density  i-  d  and  the 
material  i-  weighed  when  containing  n  per  cent,  of 
moisture,  the  apparent  density  will  be  . 

Mm 

100     n  (d     I  I 
For   instance,   slime    having   a    true    density 
would,  if  finally  weighed  when  containing  •_' 

lure,    show     an     apparent    densitj    of    .,,.. 

similarly  with  an  ore  of  densitj   3*5,  the   pn 

■_'      ni    watei    would    reduce    the  apparent    value  '" 

I 


ol    •_'■.) 

Him- 

2-4-25  : 


The   size   of    botth 
itiveness  oi  t  he 
capacitj    answers  «  pulp 

balance,   oi  I)  to  1,  00  c.<      is    >uita  ble    w  it  h 

scale-  only    sensitive  to  pcigrai         I'he  tin  litre 

lla-k  described  below  can  be  nsti  turn- 

ing w  itli  a  -ii  gh    l 
material  is  taken,  say,  at  least  201   gun    of  dij 

Estimation   oj   S/u'iifii    <•,■  ,.      II. 

meter.      The   hydrometer  can   be  n  slime  pulp 

when  ii  i-  not  extiemelj  thick.  It  fails  when  the 
material  settles  rapidly,  first  on  account  ol  the  uppei 
stratum  oi  liquid  losii  «■  much  ol  it-  suspended  -olid 
during  the  reading,  secondly  on  occounl  oi  pan 
settling  on  the  bulb  of  the  instrument.  The  glass 
instruments  having  a  range  from  I'OOto  I  50  can  In- 
used  but  it  is  preferable  to  obtain  several  "i  -mallei 
range-  -ay  l-0  to  1*2,  I  "2  to  1  4,  etc.  For  thin  slime- 
pulp  the  v  cry  sensitive  form  known  as  the  minor 
1  range  1  0  to  1  060)  can  be  used  with  advantage.  A 
cylinder  of  galvanised  iron  i-  best  substituted  in  the 
mill  for  the  usual  glass  cylinder.  Metal  hydromi 
might  he  used  but  the  graduations  are  less  easily  read. 
It  is  advisable  to  test  tin  accuracy  of  the  instrument 
by  immersion  in  watei  sp.  gr.  I  *0)  and  in  some  heavy 
liquid,  such  as  strong  brine,  the  specific  gravity  ol 
which  has  I  ecu  determined  by  means  of  a  standard- 
ized hydrometer  or  by  accurate  weighing  in  a  tla-U. 

Flask.  The  specific-gravitj  flask  affords  anothei 
rapid  method,  a  measured  volume  of  pu I j>  being 
weighed.  Glass  lla-k-  are  satisfactory  in  the 
laboratory,  but  for  mill-work  it  is  best  to  use  one  of 
metal  A  pattern  that  answers  well  i-  a  conical 
vessel  of  tinned  iron  plate  made  to  hold  exactly 
I.OOOc.c.  Ifofiin  angle  the  internal  diametei  at 
Ijottom  niu-i  be  about  i>  5  in.  and  the  side  the  same 
(see  Pig  2).  For  sampling  uniform  pulp  the  mouth 
i-  made  small  and  round.  For  sampling  a  stream 
with  a  tendency  to  segregation  ii  is  best  to  add  a 
narrow  rectangular  mouth-piece  or  a  similar  funnel, 
the  slot  being  long  enough  to  cover  the  tull  horizontal 
cross  sect  ion  of  the  falling  -t  nam.  The  final  adjust 
mem  of 'volume  is  made  by  trimming  the  mouth 
piece  to  a  horizontal  plane  and  '  peaning1  the  bottom 

with    a   -mall    hat er,    until   the  watei    contained 

when  exactly  lull  i-  within  grm.  of  1 ,000  grm.  \ 
laic  weight  is  made  to  balance  the  lla-k  when  lull  of 
water,   additional   grm.    weights   then   indicate  the 

fractional    pan    <-i    the   gravitj    [p     I).     A    balai 

weighing  to  one  grm.,  Buck-  a-  Robervahl  or  trip 
Bcale,  i-  used  with  this  ;  it  i-  not  usually  necessarj 
to  weigh  closer  than  to  tin-  near  i  in  v. 

ihe  gravity  t"  within  0'006.  When  not  in  use  the 
Mask  i-  rinsed  out  and  inverted  to  avoid  accumulation 

ol  -and. 

Cubit  Foot     bucket.     For    approximate    work     a 

liucki-l  holding  exactly  a  cubic  foot,  or  up  tO  •'>  'ill., 
ft..   lna\    he  u-i  d.    Iicnrj  OD  a     plat  I'M 

It  should  be  cylindrical,  of  atout    sheet    iron,   with  a 

ail   and    stiffened    rim.       Tin-    largei    si 
require  two  handle-     A  convenient  size  foi   I  cnli.  ft. 
capacity    i-    ll    in.    diain.    inside   and    IS    in.    deep: 
a  cubic  foot  "t  watei  fills  this  to  about  11*25  in.  from 
bottom.     i:.\  making  il  20  in   deep  100  lb  watai 

cc slated,  the  level  then  being   about    lv 

from   I.., ti ( iradual  ion  ed    by   v 

■  i    Inn    |l,-.    walci.    boring    a     -mall    hole    at     the 
-in  1. 1.-.-  m.. i  k  and  in  dl  Koli.       \ 

iwei  form,     >>   '  id  IT   ii 

rement, 

but  the  addil  "*" 

ide  t<>  fit 

nipt)    1" 
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Notices  and  Abstracts     Metallurgy. 


platform  scale  should  have  a  top  lever  to  release  all 
knife-edges.  The  cubic-foot  bucket  give-  gravity 
when  the  net  weight  in  pound.-  i-  multiplied  by 
0*016,  while  it  may  lie  read  directly  from  the  100  lb. 
-ampler. 

Graphic  Solution  oj  Problems. — The  curves  illns- 
t rated  in  Fig.  1  embody  the  principal  factnrsfoi  pulp 
containing  solids  of  density  2*6  and  2*8.  It  plotted 
on  a  large  sheet  of  squared  paper  they  may  be  used 
to  read  off  the  values  with  only  a  small  percentage 
error  except  near  the  extreme  ends,  or  between  the 
abscissae  representing  specific  gravities  I  '  5 and  I  '."in. 
Numerical  data  for  plotting  similar  curves  for  solids 
of  density  2  4.  2*6,  2*8  and  3*0  are  given  in  Table  VI., 
covering  pulp  of  any  specific  gravity  up  to  Mi:  the 
values  given  being  plotted  as  ordinates  on  abscissae 
representing  the  specific  gravity  of  the  pulp.  For 
material  of  any  intermediate  density  the  ordinates  <>f 
the  curves  are  obtainable  with  sufficient  accuracy  I >\ 
interpolation.  Table  VII.  contain-  similar  data  for 
a  curve  of  sluicing  values,  starting  with  filter-cake 
or  residues  containing  33 -3  water:  further  data  in 
Table  VIII.  enable  the  extension  of  this  to  material 
carrying  2">  to  -Hi     water. 

Photographic  reproduction-  of  curves  for  ore  of  a 
particular  gravity  can  be  used  for  ordinary  approxi- 
mations and  can  be  carried  in  a  pocket-book.  The 
most  frequent  use  of  such  a  curve  is  to  read  certain 
.■onstani-  of  a  pulp,  such  as  the  percentage  ol   -"lid, 


starting  with  the  specific  gravity.  It  can  beta 
fm  computation  in  many  otbei  way-,  and  most  <>r  the 
numerical  problems  bearing  on  pulp  can  be  solved 
graphically  by  mean-  of  it.  In  general  the  first  step 
i-  to  find  the  specific  gravity  of  the  pulp  if  this  i-  nol 
given. 

h   it    i-  required   to  find  the  amount  of  slime  that 

can    he    handled    in    a    \al    that     will  hold  500  ton-  ot 

water,  tin-  dry  slime  having  a  density  of  2  7  and 
being  mixed  with  twice  its  weight  of  cyanide  solution, 
we  first  proeeeil  to  find  tin-  gravity  of  pulp  that 
corresponds  to  a  water  ratio  of  2*0.  Noting  in  Fig. 
I  where  the  horizontal  line  coi  responding  to  2*0  cuts 
the  water-ratio  curves  for  density  2*6  and  2*8;  mid- 
way between  these  would  be  the  intersection  of  the 
2'7  carve,  at  a  point  corresponding  nearly  to  the 
abscissae  for  specific  gravity  1*265.  Following  a 
vertical  line  through  this  point  to  where  it  cuts  the 
curves  for  the  '  solid  factor,'  we  Bee  that  for  a  density 
of  27,  midway  between  2*6  and  2*8,  the  intersection 
would  fall  close  to  the  horizontal  line  through  12. 
That  i-  to  say  l'"'  fiuid  tons  <>t  pulp  would  contain 
42  tons  of  solid  matter  under  the  condition-  named. 
or  a  \  at  of  500  thud  tons  capacity  would  accommodate 
2ln  ton-.  With  this  would  '>■-  twice  it-  weight  <>t 
solution,  or  a  total  of  630  tons  ol  pulp,  of  a  gravity 
I  265  which  corresponds  to  about  7!'  lb.  per  cub.  ft. 
\V.  .1  Shakwood.  '//"  Mining  Magazine,  p. 297. 
\Y.  R.  I)., 
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Pulp Distributer.    "The  followiug  description 

of  a  Pulp  Distributer,    taken  from    The  Engineering 

.  may  prove  useful  in  helping  to 

e  the  problem  of  procuring  an  even  distribution 

..f  pulp  to  classifiers,  shaking  tallies,  etc.  ;  - 

The  accompanying  sketch  sho  v>  a  pulp  distributer 
in  use  at  several  mills.  The  machine  shown  is 
driven  bj  a  belt  from  a  \  aimer  line  shaft,  but  by 
turniog  the  spouts  horizontally  it  maj  he  made 
automatic  although  the  feed  will  not  he  positive  and 
the  machine  "ill  stop  when  (he  pulp  discharge  is 
low.  The  machine  consists  of  a  barrel,  the  bottom 
..I  which  i-  divided  into  as  many   radial  segments  as 


I  Driving  Pulley 


arbitrary,  since  as  many  pipes  may  lie  used  as 
necessary.  The  pulp  i-'  fed  into  the  inner  barrel, 
which  revolves  at  about  50  r.p.m.  and  distributes  the 
pulp  evenly  into  the  compartments  of  the  outer 
stationary  barrel.  This  arrangement  will  satisfac- 
torily feed  in  tahles."     (J.   E.  T.) 


•lea   to  fi 
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Detection  of  Gold  in  Country  Rock.— "There 

is  a  certain  amount  of  bravery  demanded  in  bringing 
forward  notes  an  negative  results,  and  Mr.  Andrew 
in  doing  so,  in  this  instance,  is  to  be  congratulated. 
His  results  are  negative  because  he  set  himself  a  task 
which  most  of  us  have  recognised  as  almost  hopeless 
and  beyond  the  sphere  of  practical  economy.  So 
much  is  this  the  case  that  his  conclusions  are  adopted 
by  many  mining  engineers,  who  prefer  the  use  of  the 
word  nil  instead  of  traces  in  their  reports.  Mr. 
Andrew's  results  would  greatly  tend  to  justify  their 
action. 

I  have  assayed  many  samples  of  country  rock  in 
the  form  of  bore  hole  cores,  and  in  using  two  assay 
tons  foi  the  charge  and  fluxing  with  litharge,  soda, 
borax,  and  reducer,  I  have  detected  no  gold  in 
parting.  In  partinga  number  of  these  together,  isay 
■_'(i  to  30,  however,  a  line  powdery  gold  is  seen  which 
is  practically  unweighable. 

The  presence  of  this  would  not  justify  any  assayer 
in  reporting  any  of  the  results  as  traces,  since  the 
occurrence  of  gold  in  minute  particles  in  litharge  is 
known,  but  more  especially  because  such  a  report  is 
apt  to  be  confusing  to  non-practical  men,  and  to  my 
certain  knowledge  has  led  to  the  spending  of  further 
sums  of  money  in  what  could  well  bs  regarded  as 
hopeless  cases. 

The  impracticability  of  obtaining  an  absolutely 
pure  litharge  has  long  been  known  and  most  assayers 
are  now  quite  content  to  obtain  this  Hux  with  a 
guarantee  of  uniformity  of  the  silver  and  even  gold 
contents,  though,  of  course,  the  quantity  of  the  lat  ter 
present  is  not  sufficient  to  influence  the  result.  The 
variation  of  1(1  in  the  silver-gold  contents  of  litharge 
is,  of  course,  large ;  but  I  have  not  infrequently 
found  much  larger  differences  than  this.  The  author 
is  not  very  clear  as  to  whether  his  results  were 
obtained  by  micrometer  measurement  of  the  beads. 
If  so,  then  his  conclusions  are  apt  to  be  confusing 
The  method  may  be  applicable  with  samples  fairly 
rich  in  gold,  but  would  be  useless  in  the  measurement 
of  the  very  small  beads  with  which  the  author 
deals."  A.  McA.  JOHNSTON.-  hist.  <>f  Minim/  ami 
Metallurgy,  Bulletin  No.  do,  Feb.  10,  1910, '  p.  41). 
(II.  A.  W.) 
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Treatment  ok  Ooppek  Ores.— "The  method 
relates  to  the  treatment  of  copper  ores  for  the  ex- 
traction of  the  metal,  in  which  the  ore,  if  necessary 
after  the  addition  of  alkali,  is  treated  with  a  solution 
of  sulphuric  acid  or  sodium  bisulphate  together  with 
an  oxidising  agent.  By  the  present  method  the 
crushed  ore  is  treated  in  shallow  vats  with  a  solution 
containing  1  to  ."!  per  cent,  ot  sulphuric  acid  accord- 
ing to  the  amount  of  copper.  To  this  solution  is 
added  a  calculated  amount  of  potassium  perman- 
ganate, say  3  to  6  lb.  per  ton  of  ore  when  the  latter 
contains  -1).  to  .'!  per  cent,  of  copper.  When  the  acid 
solution  is  placed  on  the  charge,  one-half  of  the 
permanganate  is  added.  After  the  action  has 
proceeded  for  about  twelve  hours,  the  solution  is 
drained  away  ;  eventually,  after  the  addition  of  half 
i lie  remaining  permanganate,  it  is  used  for  the  treat- 
ment of  a  fresh  body  of  ore  and  then  passed  to  the 
precipitating  boxes,  the  remainder  of  the  perman- 
ganate   being   added    beforehand.       .Meanwhile  the 
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original  charge  is  treated  with  a  fresh  quantity  of 
solutinii  together  with  a  corresponding  amount  of 
permanganate.  After  twelve  hours  this  solution  i- 
also  drawn  away  and  brought  in  contact  with  t  lie 
Becond  charge  in  exactly  the  same  manner  as  before. 
Sulphide  ores  are  roasted  before  treatment  with  the 
solvent  solution.  C.  H.  N.  Williams,  Joum  - 
of  Chem.  Industry,  Vol.  \\i\..  N<i.  \.  Feb.  28  10, 
p.  220.     ul.  A.  W  .) 

The  Assai  of  Industrial  Gold  Alloys. 
'•  The  author  deals  mainly  with  the  standard  English 
gold  alloys  used  for  jewellery,  etc.,  ami  considers  in 
detail  each  of  the  operations  comprised  in  the  usual 
methods  of  assay,  the  latter  involving  the  removal 
nt  the  oxidisable  metals  by  cupellation  with  lead, 
inquartaiion  with  Bilver,  ami  subsequent  paiting 
with  nitric  acid.  The  methods  adopted  in  sampling 
the  various  commercial  forms  of  such  alloy-  are 
given,  the  proportions  of  lead  required  for  the 
removal  nt'  the  base  metal-  from  them  being  next 
considered.  The  composition  and  uses  nt'  checks,  the 
losses  of  precious  metal  occurring  in  the  various 
operations,  ami  the  surcharges  mi  assays  made  under 
varying  conditions  are  likewise  hilly  discussed; 
while  examples  of  the  usual  methods  of  reporting  the 
a— a\  results,  ami  a  considerable  amount  of  tabulated 
experimental  data  are  also  included."-  -E.  A.  Smith, 
Insf.  of  Metals,  Jan.,  1910.  Joum.  Soc.  <>/  Clieiu. 
fndustn/,  Vol.  xxix.,4,  Feb.  28  10,  p.  215.    (J.  A.  YV.) 


MINING. 

AN     INSTRUMENT     FOR     DETERMINING     VERTICAL 

l»i  iriis  i\  Diamond  Drill  Holes.  "  In  the  con 
Ktruction  of  the  new  aqueduct  of  the  city  of  New 
York,  which  crosses  the  Hudson  River  just  north  of 
West  Point,  it  became  necessarj  to  determine  accu- 
rately the  vertical  depths  of  the  narrow  diamond 
1 1  rill  bore  holes  which  are  being  sunk  under  the  Hudson 
River  at  various  angles  ami  which  have  alreadj 
reached  depths  of  1,500  ft. 

This  problem  ha-  been  solved  by  Professors  <■.  N. 
Lewi-  ami  II.  T.  Kalmus,  of  the  Massachusetts  Insti- 
tute m  Technology,  who  have  devised  a  self  recording 
pressure  gauge  «  nich  ha-  a  diameter  of  less  t  han  .in. 
ami  can  therefore  he  placed  directly  in  tie  terminal 
sect  ion  ot  the  drill  rod.  since  the  I  me  hole-  are  con- 
stantly Idled  with  water,  the  maximum  hydrostatic 
pressure  recorded  is  a  direct  measure  of  the  vertical 
depth.  It  seems  probable  thai  tin-  instrument  may 
he  oi  -e- vice  in  other  engineering  and  mining  work 
whcie  it  is  desirable  to  determine  the  vertical  depth 
of  hore  hole-  u-ed  in  prospecting. 

The  pressure  gauge  propei  consists  of  a  very  thin 
-trip  of  temperi  d  steel  bent  into  t  he  form  of  a  hollow 
rectangular  tube  approximately  j  in.  wide.  in. 
thick,   and    Is  in.    long.     The  edges  and    the   lower 

end    of    the    tllhe    ;i|e    Welded   together    with   the  OX] 

acetylene   Maine.      Into  the  upper  end  is  weldi 
-mall  -teel  tube  which  in  turn  i-  sealed  t<>  h   straight 
glass  i  u  he.  i  he  upper  end  of  which  enters  an  aii  light 
chamber.     The  gauge  and  connecting  glass  tub 
Idled  with  mercury  and  when  subjected  to  an  external 
pie— me  the  thin  steel    walls  ol   the   gauge  um 
considerable  temporary  deformation,  thus  diminish 
mi:   the  total  volume  ol   the  gauge  and  forcing  the 
mercury  from   the  upper  >-i,<\  <>f  the  glass  tube  into 
the   surrounding   chambei       When    the   pressu 
■  -eil  the  gauge  resumes  it-  o  iginal  volume 
the  1 1 1  >  ■  i  <  - 1 1 1  \  level  in  the  glass  tube  falls  through  a 
distance   which    measures   directly    the   presann 
which    the    apparatus    ha-    been    subjei  I  he 


mercury  may  now  he  returned  to  the  glass  tube  from 
the  surrounding  chamber  by  a  simp!. 

The  instrument    gives   remarkably  reliable   result* 
and  i-  aide  to  record    vertical   depth-    up   to   i 

ft     with  an   error   of  no    i «•   than  2   tt.    or  3 

<)n  account   of  the  extremely   -mall   volun f  the 

thin  steel  gauge,  the  effect    of  temperature  chat 
even  amounting  to  30  oi    to  .  i-  entirelj  negligi 

Canadian     \Iiniug  Journal,  Dec.  15,  1909,   p    758 
(A.  R. 


Prospecting  for  Gold.  -"At  Hrst  it  was  the 
general  belief  that  gold  was  most  likely  to  be  found 
in  veins  that  traversed  the  oldest  formations  ol 
granite  unci—  and  slaty  schists.  Recently  this  belief 
has  been  changed  because  rock-  containing  gold  h,t\e 
been  studied,  and  gold  has  been  found  in  rock-  of 
more  recent  formation.  If  the  placer-  are  left  out  oi 
consideration,  gold  i-  always  found  with  quai  t/.  alone 
or  associated  with  some  other  rock-forming  mini 
preferably  a  magnesium  silicate.  Most  quartz  vein- 
are  barren,  hut  if  there  i-  any  mineral  at  all  in  them 
gold  will  probably  be  associated  with  it,  foi  gold  i- 
found  with  copper,  iron.  lei. I,  ami  zinc  iii  Buch 
deposits.  At  the  surface  the  quartz  will  he  stained 
to  rusty  brown  by  iron  oxide  ami  perhaps  he  pitted 
or  honeycombed.  Quartz  ol  this  description  is  always 
worthy  of  examination,  and  if  upon  crushing  and 
panning  it  fail-  to  -low  gold,  a  lire  assay  should  he 
made  of  an  average  -ample.  There  are  rich  and  lean 
place-  along  every  vein,  for  which  reason  the  pro 
spector  should  look  for  tin-  ri<  hesl  before  b taking  his 
claim.  There  are  not  enough  bonanzas  or  rich  gold 
depo-it-  to  go  around,  and  one  can  nevei  tell  when 
the  lightning  will  strike  in  this  game;  however,  from 
an  examination  of  t he  rocks  in  which  the  lucky  ones 
-truck  bonanzas,  the  write!  ha-  found  them  to  '»• 
near  eruptive  rock-  and  in  magnesian  silicates  l!\ 
eruptive  rock-  i-  meant  those  rink-  which  were 
forced  from  below  upwards  through  Assures  in  the 
surface,  am!  since  they  were  putty  like  masses  at  the 
time  of  erupt  ion  they  are  called  magmas.  Such 
magmas  were  accompanied  by  solutions  which  carried 
mineral-,  and  wherever  there  was  -one'  kind  of 
material  which  would  set  up  a  chemical  reaction,  the 
metal  mineral-  were  deposited.  Solutions  carrying 
gold  would  on  coming  in  contact  with  magnesian 
rock  depo-it  the  gold  in  a  small  area  ;  consequently, 
bonanzas  are  not  extensive.     It   is  to  be  understood 

that    there  are   -m xceptions  to   this   rule;    foi 

instance,   the  solutions  carrying  gold  maj   i le  in 

contact  with  substances  that  will  precipitate  the 
gold,  such  a-  carbon,  fluorine,  iron  pyrite,  tellurium, 
etc..  hut  -mli  deposits  are  not  a-  likely  to  he  a-  con 
cent  rated  a-  those  neai  talc  and  serpentine.  The 
maginatic  rocks  from  which  the  gold  solutions  were 
derived  are  usually  gray,  while  the  talc  ami  serpen- 
tine rock-  are  greenish,  and  have  a  soap\  feel  to 
then  powder.  If  the  country  is  oomparativelj  Hat 
in  the  immediate  vicinity  ol   those  rocks,  the  -u 

-oil    will   he  coloured  gray  o Idish  brown  bj  iron 

oxide  and  he  mixed  with  sharp  quartz  which  will  cut 
the  -hoe  soles,  also  the  gravel  from  the  brook* 
depressions  will  furnish  black  -and  and  gold  on  pan 
ning. 

\ "  i     us  locks  that  were  *hatter<  trth 

movements    and     afterward*     had     tie 

!■>■ nted  by  quartz  notations,  while  low 

rule  have  i  lie  gold  re  uniformly  distribute 

i  area     Frequent  Ij  »ueh  ma  ulphide, 

lelllll  ide.   and    thiol  ide   metal   lull"  lent 

pari    ol    their    ma—,  in    which    BMfl    the   mini 

-aid      to     he  qlll'tltlj 
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associated  with  them.  In  some  case*  these  rocka 
may  be  worked  for  gold,  but  not  usually  ;  however, 
ley  disintegrate  with  comparative  ease,  solutions 
from  them  may  form  rich  gold  deposits.  It  is  a  good 
plan  for  the  prospector  w  ho  discovers  minerals  in  this 
class  of  rock,  to  inspect  the  contact  they  make  with 
other  rocks,  particularly  w  ith  limestone  or  the  magne- 
sias rocks,  talc,  or  soap  -tone  and  serpentine.  As  a 
rule  the  whitish  and  grayish  coarse  grained  Kicks  arc 
the  magmas  cairying  the  gold,  while  the  contact 
rocks  in  which  the  free  gold  is  likely  to  be  found  are 
greenish,  blue  drab,  purple,  white  carbonates,  blue- 
black  slates,  and  anj  coloured  sandstone.  The  latter 
rocks  have  the  gold  in  crevices,  veins,  and  pockets. 
In  the  East,  chlorites  and  mica  schists  were  crumpled 
by  earth  movements,  and  between  the  folds  of  the 
leave-  quartz  solutions  carrying  metal  minerals  were 
injected  and  hardened.  The  intercalated  quartz 
carries  gold.  Somewhat  similar  formations  are 
found  in  California  and  South  Dakota  where,  instead 
of  schists,  the  rocks  approximate  slat  e.  (odd  is  fre- 
quently found  with  other  metal  minerals,  but  if  in 
subordinate  value  it  is  considered  a  by-product,  thus 
the  silver-lead  and  copper  smelters  always  produce 
some  gold."     Mines  and  Minerals,  Dec,  1909,  p.  277. 

A   l; 


Testing  fob  Carbon  Monoxide.  "Theauthors, 
l>i-.  .1.  S.  Haldane  and  C.  Gordon  Douglas,  began  by 
remarking  that  it  was  now  well-known  that  the 
main  dangers  to  life  in  connection  with  colliery 
explosions  and  fires  arose  from  the  presence  of  carbon 
monoxide  (CO)  in  the  air,  and  that  a  lamp  gave  little 
or  no  indication  of  this  danger. 

Serious  colliery  explosions,  continued  the  authors, 
are  nearly  always  dust  explosions,  and  usually  the 
main    intake   and    haulage    road    is  involved.      The 
explosion  sweeps  along  this  road,  blowing  out  separa- 
tion doors,  stoppings,  and  air-crossings,  and  displac- 
ing  timbering,  so  that   falls  of  roof  occur  here  and 
there.     The  air  displaced  by  expansion  is  to  a  large 
extent   replaced    almost    immediately    by    fresh    air 
-ucked  in  :  but  along  the  affected  roadway  a  mixture 
i-  left  which,  although  it  contains  enough  oxygen  to 
support  life,  and  enough  ofte*i  to  support  even  lights, 
i-    extremely    poisonous,    owing    to   the    presence    of 
n  monoxide. 
Those  who  have  Been  quite  fresh  after-damp,  as, 
for  instance,  in  the  experiments  which  Mr.  Garforth 
irrying  out   at   Altofts  Colliery   for  the  British 
colliery   owners,    will   know    that    it   is  exactly   like 
thick  and  '  dirlj  '  smoke.     It   might,  therefore, 
thought   that   aii   which  i-  poisonous  from  after- 
imoke  wonld  always   be  recognised   quite 
mistake.     The   particles    which 
make  smoke  or  after-damp  visible,  and  easily  reco<*. 
tnell,  subside  gradually,  leaving  clear  atr 
whic  !  the  poisonous  carbon-monoxide 

rial   miximc.     ,'),.  Turner  said   thai    he 
i'Ii   him    wen-   deceived    by   the   plai 

ifter  the   Italian   explosion, 
iking   instance  w;i-   thai    of  the    lire  at 
efell   Mine,    where  a   whole  shift    went    straighl 
n  ladder-  int.  mous  air,  not   notic- 

ing oi  sign  ol  -moke. 

ontinued  : 

■     iow    the    practical 

it  foi  air  which 

m    carbon    monoxide, 

lid  den,.,,,, irate   the 

e  most  practical  one  for 

the  test   by  mean-  of  very 

we     are 


in    in 

.     varm-1   ••' 


aware,  it  was  first  actually  employed  in  mines  by 
Dr.  W.  N.  Atkinson,  then  Inspector  of  Mines 
for  Staffordshire,  and   by  Mr.  A.   M.   Henshaw,  of 

Talk  o'  th"  Hill  Colliery.  Either  a  mouse  or  a  small 
bird,  as  preferred  by  some,  may  be  employed.  A 
mouse  was  originally  recommended,  as  white  mice 
are  very  easy  to  keep.  There  is  still,  however,  a 
-nod  ileal  of  misapprehension  as  to  the  significance  ot 
the  test  and  the  mode  of  applying  it. 

The  principle  of  the  test  is  as  follows  :  [n  small 
warm-blooded  animals  the  rate  at  which  chemical 
changes  occur  in  a  given  body-weight  is  enormously 
greater  than  in  large  animals.  Thus  a  mouse  weigh- 
ing about  half  an  ounce  consumes  about  fifteen  times 
as  much  oxygen  as  half  an  ounce  of  the  human  body 
would  consume  in  the  same  time.  A  reason  for  this 
difference  is  evident  enough.  With  bodies  of  the 
same  shape  and  composition,  but  different  sizes,  the 
surface  increases  as  the  square  of  any  corresponding 
diameter,  but  the  mass  as  the  -ube.  The  larger  an 
animal  is.  therefore,  the  less  surface  will  it  have  foi 
a  given  mass,  and  the  less  rapidly  will  a  given  mass 
of  it  lose  heat  to  the  environment  ;  or  the  less  heat, 
and  consequently7  the  less  oxygen,  will  a  given  mass 
of  it  requiie  in  order  to  maintain  the  normal  body 
temperature.  Not  only  are  the  chemical  changes  in 
the  small  animal  far  more  rapid,  but  the  rate  of 
respiration,  circulation,  etc..  aie  correspondingly 
increased.  It  is  difficult  to  count  by  the  eye  the  rate 
of  breathing  in  a  mouse,  and  quite  impossible  to 
count  its  pulse-rate.  By  a  photographic  method  of 
recording  the  electrical  changes  which  accompany 
the  heart  heat.  Miss  F.  Buchanan,  of  Oxford,  has 
recently  shown  that  the  pulse-rate  in  mice  and  small 
birds  is  from  700  to  1,000  per  minute. 

It  'ollows  that  the  small  animal  will  absoi  i  any 
poisi  ,us  gas  far  more  quickly  than  a  man  will,  and 
will,  therefore,  show  symptoms  of  poisoning  far 
sooner.  It  can,  in  fact,  be  employed  to  show  what 
will  ultimately  happen  to  a  man  if  be  remains  in 
the  poisonous  air.  This,  and  this  alone,  is  the  prin- 
ciple of  the  test.  The  small  animal  is  not,  in  the 
long  run,  more  sensitive  than  a  man  to  a  given  per- 
centage of  carbon  monoxide.  Indeed,  the  opposite  is 
almost  certainly  the  case;  for  a  man's  centi.  i 
nervous  system  is  in  many  ways  more  liable  to  harm 
than  that  of  any  lower  animal,  and  an  animal  seems 
to  recover  much  more  readily  and  rapidly  from  the 
effects  of  the  gas  than  a  man  does.  We  have  never 
observed  in  animals  any  of  the  after  effects  which  so 
commonly  follow  partial  poisoning  by  carbon  mon- 
oxide in  man. 

Physiological  Results  of  Carbon  Monoxide. — As  is 
now  well  known,  carbon  monoxide  exercises  its 
poisonous  action  by  combining,  to  the  exclusion  of 
oxygen,  with  haemoglobin,  the  red  colouring  matter 
of  the  blood,  and  thus  preventing  the  haemoglobin 
from  exercising  its  normal  function  of  conveying 
oxygen  from  the  lungs  to  the  tissues  of  the  body. 
With  the  comparatively  small  percentages  of  carbon 
monoxide  met  with  in  mines,  it  takes  a  considerable 
time  for  enough  of  the  gas  to  be  absorbed  into  the 
blood  of  a  man  to  produce  appreciable  symptoms. 
Even  with  a  poisonous  proportion  of  carbon  monoxide 
in  the  air  it  may  take  half  an  hour  to  produce  serious 
symptoms,  while  a  mouse  or  small  bird  is  correspond- 
ingly affected  in  two  minutes.  With  smaller,  but 
still  serious,  proportions  of  the  gas  it  may  take  as 
much  as  two  or  three  hours  for  symptoms  to  be  pro- 
duced in  a  man.  Thus  with  0*1%  of  carbon  monoxide 
in  the  air  we  have  found  that  during  rest  it  took 
about  two  hours  before  giddiness,  etc.,  began  to 
appear.     Periodic  analyses  of  the  blood  showed  that 
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absorption  was  proceeding  steadily,  and  that  another 
half  hour  would  have  sufficed  to   produce   prai 
disablement.     A  mouse  is  similarly  affected  within 
Hi  minutes. 

\\  itli  less  than  about  un-j  of  carbon  monoxide  in 
tlic  air,  noticeable  symptoms  are  never  produced, 
since  absorption  ceases  when  the  blood  becomes 
-at  mated  to  a  comparatively  slight  extent,  although 
even  this  would  take  several  hours  during  rest. 
Owing  to  the  fact  that  equilibrium  tends  to  establish 
itself  between  the  carbon  monoxide  in  the  blood  and 
that  in  the  air  breathed,  and  that  this  equilibrium 
may  be  established  at  various  levels,  corresponding 
it  any  symptoms  at  all  are  produced  i  to  various 
degrees  of  disablement,  there  i-  a  very  wide  range 
bet  ween  percentages  of  carbon  monoxide  which  will 
cause  sensible  inconvenience  and  those  which  will 
cau-e  death.  Men  may  be  disabled  for  hour-  01  days 
by  carbon  monoxide  in  mines,  and  yet  finally  lecov  er. 
We  do  not  know  accurately  what  percentage  of  the 
gas  i-  required  to  cause  death  in  a  man  within  an 
hour  or  two,  but  usually  about  0*5  i-  needed  in  an 
animal,  although  as  little  a-  0"2  may  bo  fatal. 
Analyses  ma  le  of  the  blood  of  men  who  have  been 
killed  at  various  colliery  explosion-  -how  thai  the 
haemoglobin  i-  usually  about  S0%  saturated  with 
carbon  monoxide  when  death  occurs.  On  the  other 
hand,  it  is  known  from  experiments  that  practical 
disablement  occurs  when  the  blood  is  about  50% 
saturated  with  carbon  monoxide. 

If  a  mouse  is  used  for  testing,  the  animal  should 
be  in  a  cage  large  enough  for  it  to  creep  about  : 
otherwise,  there  will  be  a  difficulty  in  judging  of  the 
effect  of  carbon  monoxide  upon  it.  For  the  same 
reason,  a  bird  should  have  a  perch  in  its  cage.  Birds 
an-  more  easily  killed  by  carbon  monoxide  than  mice. 
owing,  probably,  to  the  fact  that  they  are  apt  to 
Struggle  if  they  lose  their  balance,  and  that  any 
sudden  exertion  is  dangerous.  In  one  -ense.  there 
fore,  the  bird  is  a  better  indicator  of  carbon  monoxide 
than  a  mouse.  Hut  if  the  animal  die-,  it  ceases  Lo 
be  of  ti-e  a-  an  indicator,  just  as  a  safety  lamp 
becomes  useless  if  it  i-  extinguished.  From  this 
point  of  view,  the  mouse  is  superior.  A  miner  needs 
to  know  ,  not  only  whether  be  i-  in  dangerous  air.  but 
whether  ne  ha-  got  back  to  safe  air.  If  animals 
larger  than  mice  or  small  birds  are  used,  it  must 
he  remembered  that   they   take   a  correspondingly 

longer  time  to  react  to  the  carbon  monoxide.  A  rat 
or  pigeon  will  take  about  twice  as  Ion-  a-  a  mouse, 
a  rabbit  twice  as  long  a  rat.  and  on  up  to  a  horse, 
which  probably  takes  twice  as  long  as  a  man.  The 
rate  ol  recovery  from  carbon  monoxide  poisoning  is 
correspondingly  -lower  in  the  larger  animals. 

\  man  who  i-  moving  about  breathes  much  more 
air   than   a   man   at   lest,   but    the  rate   at    which   he 
absorbs  carbon    monoxide  doe-  not    increase  in    the 
-ame  proportion.     The   carbon    monoxide  may,  how 
ever,  be  absorbed  about  twice  as  fast  as  during  rest. 

I  •  ii,  however,  if  this  i-  the  Case,  it  Will  take  -e\cn 
or  eight  time-  as  long  for  the  man  a-  for  the  mouse 
to  be  affected.  The  -ate  rule,  however,  i-  to  retire 
at    once   from   air   in    which    the    animal    -how-    any 

symptoms.     It  must  also  be  re mbered   that   with 

proportions  of  carbon  monoxide  which  are  not   actu 
all\    dangerous  a  man   may  be  ultimately   affected 
more  or  le— ,  although  a  mouse  or  bird  -how-  no  mix 
evident    symptoms.     The   symptoms   of    the  animal 

can  only  be  relied  on  to  indicate re  oi  le--  dan  get 

on-  proportions  of  carbon  monoxide. 

Practical   Un   <</  '/<'    Test.     The  animal  test  is  in 

some  way-  a  rOUgD  one.  but  the  authors  believe  it  to 
be    a    practical    one,    for    the    animal,    ju-t     lilt 


ordinary  miner's  lamp,  is  constantly  testing  the  air 
The  miner  can  watch  the  animal    ju-t  a-  V   wat 
hi-  lamp  lor  black  damp  or  hie  damp        Hll    air   in   a 
fan-drift,  upcast  -haft,  and  various  roads  in  a  mine 
can  be  quickly,  and,  if  necessary,  constantly  te 
by  this  mean-  if  danger  i-  present,  bo  that  all  that  i- 
possible  without  the  use  of  rescue  apparatus  <■;<]. 
safely    accomplished,    ami    a    rescue  corps    can 
followed  up  and  a-  far  a-  i-  possible  without  dani 
The  animal  can  also  lie  used   for  testing  any  kin 

irrespirable  air  ;  ami  in  case  of  argent  necessity  men 
can  go  safely  with  a  mouse  or  bird  and  an  electric 
lamp  into  air  where  no  lamp  would  burn  for  in- 
stance, into  air  containing  more  than  5  of  lire  dan  p. 
or  more  than  l">  .  of  black-damp. 

A  mouse  may  also  be  used  for  testing  for  verj 
small  percentage-  of  carbon  monoxide  dow  n  to  O'Ol 
The  animal  i-  left  for  about  In  or  1.1  minute-  in  the 
suspected  air,  then  drowned,  and  a  drop  of  blood 
from  it-  heart  examined  by  d a\  light  for  the  pink 
colour.  This  tc-t  may  be  very  useful  in  cases  wbere 
heating  of  coal,  or  an  actual  lire,  i-  suspected,  but 

cannot  be  localised.  It  is  not  only  a  certain,  but  also 
an  extremely  delicate  test. 

I  hi,  stums. 

At  the  conclusion  of  the  lecture  the  Chairman  in- 
vited member-  of  the  audience  t,,  ;lsk  questions, 
which  would  be  answered  by  Dr.  J.  S.  Ealdane. 
The  following  questions  were  put  ami  answered  : 
(Q  )  Supposing  the  Id  >od  of  a  person  to  be  half 
saturated  with  ('<).  how  long  would  it  take  for  that 
person  to  reach  a  normal  condition 

V)   Very  difficult  to  say,  a-  the  after-effects  upon 
persons  vary;  in  some  it  take-  considerably  longer 

than  others  to  reach  a  normal  state. 

i<,>.  i    How  long  does  it   take  the  blood  to  pa—  round 

the  human  bodj 

(A.)  There  i-  a  controversy  at  present  raging  in 
i  he  physiological  journals  on  t  hi-  point.     One  Bchool 

of    thought    -ay    about    one    minute,    while   the   Other 

asserts  two  or  t  luce  minutes. 

(Q.)  How  long  would  ii  take  for  a  person  to  become 
effected  in  a  percentage  of  0*2 ! 

(A.)  The  person  would  be  safe  lor  an  Hour  if  in 
a  -tate  of  rest,  but  if  working,  half  an  hour.  Upon 
a  miner  becoming  affected  it  i-  very  necessary  for 
him  to  leave  the  place  a-  quietly  as  possible ;  any 

thing  in  the  nature  of  hurry  and  over  exertion  would 

be  fatal. 

(Q.)  What  is  the  lowest  percentage  of  CO  that  can 
be  detected  ': 

\.)    (Mil       . 

(Q.)  What  are  the  after-effects  of  CO  poisoning  in 
a  pure  mix!  nre  of  air  ami  i  he  ga 

(A.)  A  t  blobbing  headache  and  weak  lie--,  although 
in  the  case  of  Dr.  Turner,  he  came  round  with  no 
headache,  ami  some  people  were  not  affected  that 
way.  i>i-.  •'  8.  Haldank  an. I  c  Gordon 
Douglas,  S.  Staffordshire  and  Warwickshire  Insti 
tute  of  Mining  Engineers.  /<"<<  and  Coal  I 
Review,  Dec.  17.  1909,  p.  959.       \    R.) 

\  \i  w  Mi  mod  01  sm  \i  i  Sinkini  Mr.  John 

Camming*  ^ave  an  account  ol  'Sinking  the  John 
Shan  at  I  l.iiu-iei  ley  Collierj  through  Sand  and 
Gravel  bj  Mean-  of  ITnderhanging  Tubbing.'  The 
colliery,  he  stated,  wan  situated  about  ten  mile* 
south  west  ot   Newcastle       Me'  s,  which 

chiefly  to  the  east,  had  a  slight  dip  in  that  direction 

and     wen-     heav  il\      \  Mo-t    ot     l  he    I 

above  the  drainage  level  ol  the  district,  and  had  I 

drained  DJ   ■  watei    level  drift  driven    Mom    I 
of  the  Rivet     Dim  went  :   but.  a-  a   lai 
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in  the  lower  seams  was  below  that  level,  it  was 
decided  to  sink  a  shaft  at  the  lowest  point  in  the 
royalty  and  tit  up  a  pumping-station  in  order  to 
drain  that  area.  The  most  suitable  site  was  on  the 
alluvial  tlat  near  the  river,  close  to  and  on  the  dip 
side  of  a  large  fault  which  intersected  the  royalties. 
A  borehole  was  j>m  down  on  the  site  of  the  shaft, 
and  proved  the  existence  of  a  bed  of  sand  and  gravel 
extending  from  the  surface  to  a  depth  of  25f  Ft.  and 
of  very  soft  and  loose  ground  to  a  depth  of  54  ft.  S  in. 
It  was  at  first  proposed  to  sink  by  mean-  of  piles  and 
afterwards  to  tub  t he  shaft;  but,  as  t lie  site  Mas 
close  to  the  river  and  a  heavy  How  of  water  was 
expected,  it  was  decided  to  adopt  the  method  of 
underhanging  or  suspended  tubbing  in  order  that  the 
feeders  might  he  at  least  partly  tubbed  oil'  as  met 
with.  The  finished  shaft  was  lo  ft.  in  diameter,  and 
the  whole  of  the  plant  in  connection  with  the  sinking 
was  driven  by  electrical  power,  which  was  generated 
by  the  colliery  company  at  their  power  station  about 
I      miles   distant,   the   current    being   three  phase  at 

colts  ami  50  cycles.  A  commencement  with  the 
sinking  was  made  by  excavating  an  annular  trench 
in  the  sand  to  a  depth  of  4  ft.,  with  an  outside 
diameter  of  lit  ft.  An  annular  concrete  foundation 
ring  having  an  internal  diameter  of  Id  ft.  1(1  in.,  and 
an  outside  diameter  of  l!>  ft.,  and  3  ft.  deep,  was 
then  laid,  the  top  of  the  concrete  being  1  ft.  below 
ground  level.  The  concrete  block  was  strengthened 
by  scrap  iron  bars  and  rails  laced  across  each  other. 

a  care  was  taken  to  level  the  lop  of  the  concrete 
block,  as  that  formed  the  bed  for  the  cast  iron  hang- 
ing-rin"  from  which  the  whole  of  the  tubbing  was 
suspended,  and  upon  that  the  vertical  condition  of 
tin-  -haft  depended.  The  hanging-ring  or  curb  was 
of  cast  iron.  II  in.  deep  and  I9f  in.  wide  in  the  bed. 
It  was  in  sj\  segments,  bolted  together  to  form  a 
circle  to  ft.  in  diameter  inside  the  flanges.  Three  of 
these  -ix  segments  had  holes  sloping  downwards 
through   which    the   liquid   cement    was  poured    for 

iting  the  courses  of  tubbing  below.  All  the 
joint-  were  machined,  and  lead  sheeting  \  in.  thick 
was  placed  between  them  to  form  a  watertight  joint. 
The  hanging-ring  was  laid  on  the  foundation  with 
the  iimer  flanges  projecting  over  the  edge  of  the 
concrete,  the  top  of  the  ring  being  Hush  With  the 
surface   of    the   ground.     A-    a    further    precaution 

n-t  slipping  and  in  order  further  to  spread  the 
.lit.  two  baulk- of  timber  20  ft.  lone  and  •_>•_>  jIL 
square,  were  laid  across,  one  at  each  side  of  the  pit 
and  bolted  io  the  hanging-ring.  The  sand  was  then 
taken  out  of  the  centre  of  1  he  pit  for  a  depth  of  5  ft. 
That  lone   without  difficulty,  as  there  was   a 

concrete  lining  foi  a  depth  of  :;  ft.'    A  course  of  tub- 
bing was  then  put  in  and  bolted  to  I  he  bottom  flanue 
of   i  he  hanging-ring,  strips  of   lead    sheeting   being 
n  all    joint-,  both   vertical  ami  hori- 
e  the  bolt-  were  put  in.    The  bolts  being 
thoroughly  Lightened  up,  the -pace  at  the  bottom  of 
ill  round  the -haft  bottom  \va-  rammed 
ti-_'lit   with  we||. pn.ldled  day.  ami  liquid  cement   was 
[K.ured  into  mting   holes  of  the  hanging-ring 

abo'  to  till  up  the  apace  behind  the  tubbing. 

•I    plugs    were  driven   into   the    bottom 
■   twofold  purpose     first,  to 
and  second  to  pre 
.  routing  the   next  course  below. 
varied  a-  required, 
the  -am.  irly  dry,  the 

it  'in  the 
quickly, 
or  no  difficulty  was 
course  of  tubbit 


as  tlie  water  was  just  showing  in  the  pit  bottom,  in 
fact,    the    work     was     done     by    ordinary    surface 
labourers  with  a  mechanic  to  direct  operations.     The 
method  of  getting  the  closing  segment  of  the  circle 
into  place  while  the  adjoining  ones  were  in   position 
was    by   excavating   the   shaft-side   behind  the  last 
segment,  thus  making  room  for  it  to  swing  endways 
in  behind  the  adjoining  segment   and   then    bringing 
it   forward    into   position.     The   tubbing'  was  of  cast 
iron    1    in.    thick,   with  six   segments   to  the  circle. 
Eight  courses  of  segments  were  2  ft.  .">'.  in.  deep  for 
going  through  the  sand  and  worst  ground,  and  eight 
were  4  ft.  11  in.  deep,  the  object  of  the  deeper  rings 
being  to  save  joints,  as  these,  being  machined,  were 
costly.      K.ery  alternate  segment  in   the  circle  was 
provided  with  a  grouting  hole  just  above  the  bottom 
flange,  which  sloped  downwards  as  in   the   hanging- 
ring.     All   the    joints   were  made  of  sheet  lead  i  in. 
thick,  accurately  cut  to  pattern,  each  strip  projecting 
;  iii.  beyond  the  face  of  the  joint  to  allow  for  caulk- 
ing, which  was  done  after  the  face  of  the  joint   was 
completed.     The    bolts    were    all    turned    1,',,   in.   in 
diameter,  and,  to   prevent   the    threads    from    being 
damaged,  i  in.  of  it  was  turned  oh"  at  the  end  of  each 
bolt.      In  older  to  make  the  bolt-holes  as  well  as  the 
joints  watertight  a  conical    lead   washer  was   put   on 
next  the  flange  at  each  end  of  the  bolt,  and  a  metal 
washer  having  an  inverted  cone  to  fit  over  the  lead 
one   was   put  on   next  to  it.     When  the  nuts  were 
tightened    up    the    soft    lead    washer    was  squeezed 
between  the  cast  iron  of  the  Mange  and  the  conical 
space   in   the  metal    washer  and  formed  a  perfectly 
watertight  joint.     Small    protecting  horizontal   libs 
were  cast  on  the  outside  of  the  tubbing  and  formed 
supports  for  the  tubbing  in  the  cement  grouting.   On 
July  :>7  of  last  year  the  actual   sinking  was  com- 
menced below  the  first  course  of   tubbing   with  four 
men  in  the  pit    bottom,  who   began    by   digging    out 
the  sand  at  one  side  of  the  pit  wide  enough  to  get  in 
one  segment  of  tubbing.     That  segment   was  made 
good  and  boited  to  the  course  above,  and  being  taken 
out  for  the  adjoining  segment,  which  was  also  bolted 
up,  and  so  on  until  the  circle  was  completed,  when 
the   bottom    was   rammed   with    (day   as  before    and 
cement  grouting  poured  in  through  the  holes  in  the 
course  of  tubbing  above.      While  excavating  for  that 
course  the  sand  was  somewhat  difficult  to  keep  back 
until  the  segments  were  got  in.  especially  as  the 
men   were  all   new    to  the  work,  but  it  was  finished 
without  mishap  by  6  a.m.  two  days  later.     For  the 
next    and   subsequent  courses  short  slabs  of  wood, 
2^  ft.  long,  were  used  as    piles.     These   v.  ere   driven 
in  in  a  sloping  direction  under  the  tubbing  so  as  to 
keep    back    the    sand    until    a    sufficient    depth   was 
obtained  to  insert   a   segment,   continuing  round  the 
shaft  until  the  circle  was  complete.     A  great  quan 
tity  of  brushwood  was  also  used  for  t  he  same  purpose, 
being  especially  necessary  at    the    open    ends   of    the 
segment  until  the  next  one  was  joined  up  against  it. 
When  sinking   for   the   fifth  comse  of   tubbing   the 
sand    was    so   -oft    that    the    men    had   to   have  short 
planks  to  stand  on  to  prevent  them   sinking  into  it. 
for  the  first  three  courses,  t  Ik-  quantity  of  water  was 
not  great  and  w  as  kept  dow  n  by  a  hand  pump  worked 
by  two  men.      At  a  depth  of    12  ft.,  a   small  electric 
centrifugal    pump,    having  a  capacity  of  150  gallons 
per  minute,  was  put  in.    It  was  only  found  necessary 
to  keep  this  pump  going  intermittently,  as  the  quan- 
tity of  water  varied  most  remarkably.    It  was  noticed 
regularly,  while  the  men   were  sinking  or  putting  in 
i  he  segments,  the  -haft  sides  being  more  or  less  open, 
that  the  quantity  of  water  increased  considerably  and 
Lhe  pump  wai    kepi  going  to  its  fullest  capacity  to  en- 
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a.  1 » I  o  work  t't  be  carried  on  ;ii  the  |  >i  t  bottom  ;  but  after 
each   course   was    completed    and    the    i  •« » 1 1  —    were 
tightened    np,    the  quantity   was   greatly    reduced, 
especially  after  the  grouting  was  put  in.     This  was 
particularly  noticeable  when  the  boulder  clay  was 
reached  at   a  depth  of  about  .'!••  ft.,  as,   when    the 
iourse  was  completed,  the  pit  was  quite  dry  and  the 
pump  was  temporarily  taken  out.     It   was,  in  fact, 
so  dry  that  water  had  to  be  brooght    from   the  river 
for  the  purpose  of  mixing  the  cement  for  the  grout- 
ing.    Although  the  large  -inking  pump  was  at   hand 
on  the  works,  it  was  not    found  necessary  to  use  it 
until  the  tubbing  was  fun-lied  and  the  pit  was  being 
sunk  through  the  stone  belov    in  the  ordinary  way. 
At  the  surface,  a  course  of  the  deep  segments  was 
put  in,  a-  the  ground   was  fairly  easy.     The  eight 
shallow  courses  were  next  inserted,  the  remainder  of 
the  deep  segments   being   put  in  last.     Before  the 
sixteenth  course  was  put  in,  the  -inking  had  reached 
a  good  firm  -tone.    The  sinking  was  carried  down  for 
over  30  ft.  into  the  post  stone,  when  a  "ailing  bed 
was  formed  and  the  shafl  was  lined  up  with  walling 
lumps  9  in.  thick.     The  walling  was  carried  u;>  to 
within  about  ii  ft.  of  the  bottom  of  the  tubbing  and  a 
wooden  crili  of  elm  was  made  to  suit  and  laid  on  the 
top  of  it.  being  wedged  firmly  from  behind.  The  last 
of  the  tubbing  was  then  put  in  and  the  joint  between 
it  and  the  crib  wedged  and    made  tight.      While  the 
sinking  and  walling  was  being  carried  out  below  it. 
the   whole   length   of   tubbing   remained  suspended 
from  the  hanging-ring  at   the  surface,  entirely  with- 
out  support   ai    the  bottom  (excepl  so  tar  as  it   was 
self-clinging   in    the  grouting)  until  the  walling  was 
joined    up    below    it.     The  total  weight   of  tubbing 
with  bolts,  etc,  in  the  shaft  was  over   ~>o  tons.      The 
time  occupied  in  sinking  the  -haft,  put  tine,  in  grout- 
ing and  completing  the  tubbing  to  a   depth  of  55  ft. 
from  the  surface  was  twenty-eighl    working  days, 
including  the  time  occupied  in  laying  the  hanging- 
ring  hut  not  inclu   in";  the  stoppage  of  -i\  day-  after 
the  tenth  com se  wa-*  finished  in  the  boulder  elaj  due 
to  a  consignment  <f  bolts  being  delayed  in  transit. 
The  total  cost  of  sinking,  tubbing  and  finishing  the 
I » i t  for  the  above-mentioned  depth  was  as  follows  : 
Materials,    K627   2s.    Hid.  ;     labour,    £141    0s.    3d.  ; 
total.    E768   3s.    Id.,   or    £13    Ills.  4d.    per  foot.     The 
work  was  executed  without  an  accident  to  the  work- 
men, and.  in  the   writer-  opinion,  the  economy  ami 
safety  of  the   method   of  putting   in  tubbing  should 
make  ii  -  adoption  general  in  all  cases  w  here  ordinary 
wedged  tubbing  could  be   used.     The   initial  cost   of 
tin;  machined  tubbing  with  bolts,  etc..  was  no  doubl 
greater  than  that  of  ordinal y  tubbing,  hut  that   was 
more  than  compensated  for  by  inserting  the  perma- 
nent lining  as  the  work  progressed,  thus  saving  the 
co-t  of  both  material-  and  labour  of   putting    in   any 
temporary  lining  ami  also  affording  greater  protec 
tion  to  the  woikmen  below  from  falls  of  side.     The 
actual  cost  of  putting  it  in  would  also  l»-  less  than 
for    wedge    tubbing.      The    only    objection    to    it- 

eral   use,  so  far  a-  the  writer  could  see,  were : 
(Ii  The  absence  of  a  good  foundation  from  winch  to 
-u-pend  the  t  u  111  »in-  ;  (2)  the  difficulty  of  getting  the 
grouting  against  high  pressures;  ami  (3)  the  difficulty 

"i  securing  a  tight  joint  at  the  bott< if  the  tubbing 

courses  to  hold  the  grouting  when  the  pressure  was 
great.'  TJu  Colliery  (Jiian/ian,  Dec.  24,  1909, 
p.  1291.      <  .  B.  S 


mi  \i  i  Sinking   i  hroi  oh   Sand,     "in  •>   paper 
■  at  the  September  meeting  ol  the  North  of  Eng 
land  Institute  ol  Mining  and  Mechanical  Bngim 
K.   M.    Bainbridge  ami    VV.   M.   Kedfearn  give  then 


experience  with  the  Haniel  »v  Lueg  system  ol 
shafts    through    -and    and    clay    at     the     \ . 
colliery,    Northumberland,    I".  mile-  north 
castle.     The  land  i-  mini  ami  bog,  and  i- 
-e.i  -hoie.     Preliminary  borings  -i  owed  tin 
ot    peat    bogs   heh.u    layers  ol   clay.      Final. \ 
was  chosen   for  sinking   tin-  two  new  -hat- 
ha It  a  mile  from  tie-  sea  and  where  tie-  |  • 
not    much   more   t  ban   a    foot    thick.     'I  I 
this  point  showed  the  following  strata:  sun.    ■ 
ii   in.  :  yellow    clay,    15   in.  ;  peat    bog,    13  in.  : 
clay    with    -tone-,   ."i   it.    i;   in.  :  -ami.   ii   in.,  mot 
clay.  .">  ft  .  strong  sandy  blue  clay  with  stones,  17 
coai -e -and  full  of  water,  19   it.:  I  .low   ii,i-  can 
-oft    sandstone.     It    was   -eon  found    that 
methods   of   -haft    sinking    wen-   useless,    h 
enquiry  it  was  decided  to  adopt  the  Haniel  &    |. 

method.        We     give    de'ails    of    the    opel  a!  n  n   - 

lir-t  -haft  sunk      The  shaft  was  to  be  20  ft    circ 

A  space  4li  ft.  square  Was  first  excavated,  ami  a   • 

forced  concrete  -tincture  built  up  to  till  the  - 
a  depth  of  ii  ft  ,  with  a  central  aperture  with  the 
same  diametet   as  the  intended  shaft.     An  am 
ring  consisting  of  stout  iron  segments  bolted  t<  _ 
was  embedded  in  the  concrete  structure  during  ■  ■ 
struction,  as  were  also  anchor-bolts  which  i 
upward.      After   the  completion   of   this   structure, 
brick    walls  wen-  built  on  top,  3(1  ft.  hi< 
thick,  with  the  above-mentioned   bolts  embedded 
them      On  top  of  this  wall  was  placed  the  pi    - 
ring,  made  in  segments  similar  to  the  ancln 
ami   the  anchor  bolts  fastened  to  it.     'Mi  the  ui 
side  of  the   pressure-ring,   rear   it-  periphery,   « 
attached  ten  hydraulic  jacks.    There  were  also  -> 
bolts  fixed  between  the  anchor  i  im_'  and  the  pr< 

ring  for  the  purpose  of  directing  the  acti ■!  the 

jacks.     The  ram-  of  the  jack-  worked  adjustable 
the  top  of  the  segments  of  tubbing.     Below   the 

segment  was  placed  the  cutting  -I which  • 

of   12  segments  of  cast   steel   2\   in.  thick  at 

3  in.  deep,  the  lower  circular  edge  being  beve 

J.">  .       Around    three   sides   of   the    brickwoi 

supported   the  pressure-ring  was  bnilt  anntln 

thinner  wall   to  support  a  circular  track  foi 

u-ed    in    handling    the   tubbing,    and   timbet- 

erected  for  supporting  the  headg<-roi  the  i 

A   scaffold   was  also  hung  from  the  piosure  ring  to 

accommodate  the  men  superviidng  the  w  • 

ram-  ami   the   placing  of  the  tubbing.      Whet 

was  commenced  t  he  shoe  v^  a-  placed  urn  n  plan  . 

the  hot  torn  of  1 1 ircular  hole  in  the  mil 

concrete   block   and   the  necessary  cot 
made.     Tie-  plank-    were  then  withdrawn,  at 
cutting  edge,  being  released,  liegan   to  sink 
ow  n    w  eight    for  a   depl  h  ol    10  fl       I'--  -->.  • 
applied  in  -ink  tin-  -Inn-  furthet  ami  the  tubbii  . 
gradually  built  in      I  mil  the  -and  wa» 
excavation  wa-  carried  ">ut  in  the  usual 
at   this  point    wati-i  came  in  and  tilled    the 

level  of   in  ft.  abnv*  the  surface  of  the  grout 

wa-     then     decided     !<■    II- 

-aml.     When  tie-  shoe  hail  panned  thioit 

ami  came  in  tie-  heavy  him-  clay  some  ditficiill 

were  encountered      Tin- tin  jacks  at  5  Urns  ] 

each  were  hard Ij  sufficient   to  tone  tie    -i 

ward,  and  t  he  grab  «  as  ineffeel  ive  t 
Eventually  the  hi  ickwoi  k  oil 
ing  t  hat  tiie  -t  rength  "i   the  -i  ructu 
concrete  block,  anchoi  ting,  holt-,  ami  n 
w  a-  not  sufficient  in   \  n  listand  t :  • 

jacks  could    not    foi  e  the  cutting   -I lowin 

i  hroiigh   the  he  \\  j    claj       M    • 

made  bj  adding   further  bolts  and  bj  In 
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ami  'lay  mi  top  of  the  concrete  block  ;  also  by  alter- 
ing the  position  of  the  jack-  to  bring  them  adjacent 

lie  bolts  instead  of  equidistant  between  each  two. 
Instead  of  using  tbe  grab,  the  shaft  was  unwatered 
and  men  set  to  excavate.     The  latter  was  soon  found 

be  n   mistake,  as  inrushes  of  water  kept  taking 

e,  and  finally  the  grab  was  brought  back.  The 
operations  went  on  slowly,  but,  eventually,  three 
months  alter  starting,  the  sandstone  was  reached  at 
a  depth  of  7H  ft.     '  >wing  to  the  greater  bogginess  of 

land  on  one  side  of  the  operations  the  structure 
gradually  subsided,  and  the  tubbing  had  not 
sunk  perfectly  vertical,  but  the  deviation  was 
•rifliikg.  Work  at  the  bottom  was  completed  by  cut- 
ting   the   -tone   away  to   a  depth  of  Hi  ft.  below  the 

.",  setting  a  cuio  on  the  level  floor  of  the  rock, 
baiting  a  matching  piece  to  the  curb  and  to  the  cut- 
•ing  -hoe.  and  filling  the  hack  between  the  curb  and 
the  rock  with  concrete.  When  sinking  the  .second 
pit  provision  was  made  to  strengthen  the  'tincture. 
The  concrete  block  was  made 50  ft.  square  instead  of 
40  ft.  and  the  brickwork  pillar  made  stronger  on  the 
e  farthest  away  from  the  bog;  also  the  anchor- 
ring  was  embedded  at  the  bottom  of  the  concrete 
block  instead  of  near  the  top."—  Mining  Magazine, 
■  i      1909,  p.  320.     (A.  R.) 


Bust  tric  SHOT-FntlNG.-"The  primary  object  of  the 

electric-  shot-firing  system  is  to  ensure  greater  safety 

to  tbe  men  working  in  the  mine.  The  method  consists 

in   firing  simultaneously  all   the  shots  when  all   the 

i    kmtn   are   outside   the    mine,    by   closing   for   a 

ud  a    -witch    in   a  cabin   on    the  side  of  the  hill 

aj    from   the    pit-month.     The   system    has    been 

installed  at  Dawson,  New  Mexico,  for  somewhat  over 

a  year,  and  has  given  entire  satisfaction. 

Tit*'  current  is  carried  into  the  mine  on  the  trolley  - 

•  -in  the  main  haulage  ways.  From  tbe  ends  of  these 

Ifj  -wires  No.  s  insulated  wire  is  used  to  branch  oft' 

the  various  >ide  entries.    No.  14  wire  then  being 

:  to  conduct  the  current  to  the  face  of  each  room. 

n.xiliary    wires   were   strung   up   as    far    as 

sible  fiom  the  tracks  and   near  tbe  roof,  and  are 

l»y  three-wire  porcelain  cleats,  the  two  outside 

>\  ••-  being  used. 

The   cleat x   are  fastened    to   props,    legs,    caps   of 

timber,  or  wooden  pings  driven  into  the  roof  or  rib, 

•   supports  being  placed  sufficiently  (dose  to  ensure 

i.ii  tie-  win--  will  not  come  into  contact  with  each 

should  i  he  insolation  become  worn  off. 

There  are  two  switches  in  the  entry    where  the 

re  i-  taped  on  to  the  trolley.     One  of  these 

switches   i-   i  i    a   box   under  lock   and    key,   the  box 

being  constructed   so  that    it  cannot    be  closed  and 

when    tin'    switch    i-    thrown    in;  the  other 

Icli  i-  in  the  open,  and  only  acts  as  an  auxiliary. 

Wheie  two  pairs  of  side  entries  are  diiectly  opposite 

■  •I  ,,t  these  switches  is  used   for  the 

but   otherwise  there  i-  a  set  for  each 

of  entries.     Just    inside   the  pit  mouth  there  is 

itches,  one   being   between   the  oul- 

uid  inside  trolley-wires,   another  between   the 

.    and  inside  feed-wires,  and  a  third  between  the 

^d    tin-    wire   to  the  shot-brer's 

ii  on  the  -j,|e  of  tbe  lull,  and  only  the  firs!  of 

•d  Dp.      The   main    -witch,  by  which    the 

in  Hie  shot   liiei-  cabin. 

Mi    •'.    I.    Sheridan,   the   New    Mexico  Territorial 

•or,  writes  as  follows  in  the  Transactions 

Institute  ol  Mining  Engineers,  with 

-,i  firing  :  — 

done  by  electricity  alter  all  the 

:  out  of  the  mine.      ,\     t  ],,■  nien  entei 


the  mine,  they  are  required  to  deposit  a  metallic 
cheek  at  the  shot  tiring  house  outside,  near  the 
entrance  to  the  mine.  These  checks  aie  placed  on  a 
checkboard  and  returned  to  the  men  as  they  come 
from  the  mine.  A  record  of  the  working  place  of 
each  check-number  is  kept  in  the  shot-tiring  house, 
and  in  ease  any  check  is  uncalled  for  the  shot-firer 
makes  a  search  for  the  man  until  he  is  found.  No 
shots  are  fired  until  it  is  known  positively  that  no 
one  is  in  the  mine. 

'  To  ensure  safety  against  accidental  discharge  of 
the  shots  by  electricity,  there  are  two  or  more  locked 
switch-boxes  in  each  mine,  with  throw-off  switches, 
one  at  the  mouth  of  the  mine  and  another  at  one  or 
more  stations  inside  the  mine.  After  inspecting  the 
inside-connections  with  the  shots  to  be  fired,  the 
shot-firer  en  route  from  the  mine  makes  connection  at 
each  of  the  switches  mentioned.  He  then  goes  to 
the  shot-firing  cabin  to  turn  on  the  electric  current, 
but  before  doing  so  he  turns  on  an  electric  signal 
light  in  a  red  globe,  to  warn  all  persons  to  remain 
away  from  the  vicinity  of  the  mouth  of  the  mine ;  so 
that  should  an  explosion  occur  within  the  mine  no 
one  outside  could  be  injured  by  flying  debris.  The 
shot-firing  system  has  proved  a  success  ;  the  safety 
of  the  men  from  disastrous  dust-explosions  due  to 
blown-out  shots  is  assured  ;  the  miners  make  better 
wages,  and  the  production  of  coal  is  proportionately 
greater  per  man  employed.  A  record  is  kept  of  the 
number  of  shots  fired,  showing  less  than  2%  of  missed 
shots.  The  missed  shots  are  left  for  the  next  day's 
shooting,  and  are  either  re-primed  or  a  new  hole 
drilled  to  perform  the  work  intended  for  the  original 
shot.  Very  little  fire-damp  lias  been  encountered 
thus  far  in  the  mines  ;  but  a  supply  of  Wolf  safety- 
lamps  is  kept  ready  for  use.' "—James  Douglas, 
North  of  England  Institute  of  Mining  and  Mechani- 
cal Engineers.—  The  Science  and  Art  of  Mining,  Dec. 
24,  1909,  p.  226.     (A.  R.) 


Causes  ok  Hang-Fires.  -  -  "  Hang-fire  holes, 
meaning  those  that  do  not  explode  immediately,  but 
do  so  after  a  longer  or  shorter  space  of  time,  are  due 
to  two  main  causes.  Most  of  them  are  due  to  a 
broken  or  damaged  train  of  powder.  This  may  be 
due  to  originally  defective  fuse  or  to  sudden  bending 
of  the  fuse,  which  often  breaks  the  train  of  pow  der, 
or  to  too  tight  compression  of  the  fuse  by  crimpers, 
which  may  cause  the  powder  to  burn  less  rapidly. 
In  all  but  the  last  case  fire  travels  along  shreds  of 
the  covering  until  finally  the  powder  train  burns 
again.  The  time  that  the  fire  takes  to  travel  past 
the  damaged  place  determines  the  length  of  time  that 
the  explosion  of  the  charge  is  delayed.  Another,  but 
less  important,  cause  of  hang-fires  is  the  tendency  of 
the  miners,  after  splitting  the  fuse  several  times  in  a 
vain  attempt  to  split  the  hole,  to  hold  the  end  of  the 
fuse  in  the  Maine  of  the  candle  and  then  to  run  away 
before  they  know  whether  the  tar  covering  of  the 
fuse  has  caught  lire  or  not.  Frequently  this  tar 
covering  will  have  caught  fire,  but  this  is  not  noticed 
by  the  miner  in  his  haste,  and  the  covering  smoulders 
for  some  time  before  the  powder  train  is  ignited. 
This  is  quite  apt  to  occur,  especially  with  contractors 
whose  work  next  shift  depends  on  all  the  holes' going 
and  the  round's  breaking  well.  Anxious  not  to  have 
this  work  delayed,  contractors  go  back  to  spit  the 
"  missed  "  hole,  and  in  the  drift,  murky  with  the 
smoke  from  the  other  holes,  the  miner  fails  to  see  in 
time  to  save  himself  the  smoke  from  the  smouldering 
fuse.  After  a  wail  of  half  or  three-quarters  of  an 
hour  there  is  little  danger  in  going  back,  provided 
that  the  smoke  has  been    blown   out    of  the  drift  or 


July  1910 


Notices  and  Abstract*:  Mining. 


raise,  l)iit  even  then  there  is  some  danger.  A  miner 
mid  nevei  go  hack  to  a  missed  hole  inside  of  hall' 
an  hour,  and  when  he  does  go  back  he  should  keep  a 
sharp  watch  of  the  hole  to  see  if  he  can  Bee  any 
indication  of  a  slight  smoke  from  the  fuse.  When 
:he  fuse  is  reaehed.it  should  be  jerked  out  of  the 
lynamite  as  quickly  as  possible. 

Another  class  of  work  in  which  hang-fires  often 
iceur  is  in  blasting  chutes.     This  is  due  to  the  fact 
that  the  primer  used  often   has   to  be  fastened  to  a 
pole    and    pushed    up    the    chute    against     the    ore. 
Frequently  this  primer  is  tied  to  the  pole  by  a  couple 
i)l  half  hitches  made  in  the  fuse  itself.     The  resulting 
sharp  bends  damage  the  train  of  powder,     [f  nothing 
but  fu>e  can  he  found  with  which  to  tie  the   stick   of 
•lynamite  to  the  pole,  then   use  a  different    piece  of 
Be  than  the  one  with  the  cap  on  it. 
When  capping  a  fuse  at  least  an  inch  of  the  end  of 
the  fuse  should  be  cut  oil',  as  the  powder  draws  damp- 
ness.     The  places  in  which  missed  holes  are  reported 
should  be  written  on  a  bulletin  hoard  so  placed   that 
each  miner  will  see  it  when  he  goes  to  work,  but  the 
•  lift  ho--  should   also  make  out   a  report,  intended 
personally  for  the  other  l>os>.     This  other  boss  should 
i  >tify  each  man  on  his  shift  working  in  such  a  place 
"i  the  missed  hole."     Mines  and  Methods,  dan.,  1910, 
p.  19<i.     (II    A.  W.i 


\.\   Automatic  Safety  Clutch  fob  Cages. 

••At  the  recent  meeting  of  the  North  Staffordshire 

bitnte  of  Mining  and  .Mechanical  Engineers,  held 

Stoke-on-Trent,  •).  H.  Ruthven  read  a  paper  on 

invention  of  a  safety  clutch,  designed  to  prevent 

sage  from  falling  in  the  event  of  the  rope  breaking. 

The  apparatus  he  proposed  consisted  of  a  notch  bar 

ich    wa  -    thrown    up    into    action    by  means  of  a 

spring,  this  spring  being  held  in  tension  by  the  hoist  - 

_    gear.     Notch  bars   had  been   used    before,    hut 

isually  attached  to  the  cage  by  a  fixed  pivot.     In 

i-  clutch  the  pivots  on  which  tin-  notch   bar  moved 

ere  not  taxed,  hut  were  movable,  being  at  the  end 

"f  links,  and  the  other  end  of  each  link  had  a  pivotal 

)uii  connecting  it  with  the  attachment  to  the  cage. 

various  parts  and  joints  bore  some  resemblance 

■  the  human  arm,  the  movable  attachment   to  the 

corresponding    with    the    shoulder    joint,    the 

ital  attachment  to  the  (dutch  bar  being  the  elbow 

|oint,   while    the    gripping    notch    represented    the 

tping  hand.    By  me, m-  of  these  vanous  parts,  the 

_  ip  possessed  a  power  of  accommodating  itself  to 

oscillations  oi  the  cage,  and  when  once   the  grip 

secured,  there  was  nothing  to  cause  it  to  release 

elf  until  the  cage  was  once  mere  lifted  up. 

The  weight  of  the  cage  was  the  power  that  held  it 

:■!  position,  and  the  heavier  the  cage  the  more  powei 

mI  the  -rip.     In  high-speed  cages  descending,  the 

velocity  imparted  a   tremendous  force  which  had  to 

•e  reckoned    with,  and  a   too   sudden   -top   would   be 

-Mou-.  not  only  to  the  occupants  hut    to  all  the 

surrounding    structures.     On    the   bieaking   of    the 

anting   rope,   an   instantaneous  action   must    take 

•'    by  means    >>i    which    the   speed    was    first  of   all 

rded  and  finally  stopped.  The  force  applied  must 

[gradually  stronger  in  proportion  to  the  force 
red.      \-   the   momentum   decreased,  the  force 

i  red  to  stop  t  he  cage  was  also  decreasing,  hut  t  he 
ai'ii  w  a-  to  arrange  the  grip  so  thai  it-  powei  became 
relative))  stronger,  The  power  of  t  he  grip  depended 
upon  leverage,  and  this  leverage  varied  according  to 
the  distance  apart  of  the  gripping  surfaces  a-  com 

i  with  the  distance  between  the  notch  and  the 
il  attachment  of  the  notch  bar  to  the  link-. 


By  separating  the  gripping  surfaces  the  level 
was  reduced,  and  therefor-;  the  gripping  power,  ami 
the  grip  was  arranged  to  he  just  sufficient   to  retard 
the  cage  bnt  not  to -top  it.     These  gripping  suri 

consisted    of    a    -ei ie-    of    plugs,  two    in-   ii, me,  ,,i 
metal,   titled   into   shoulders  on  the  notch  bar.     The 

first  pair  to  -nike  must  he  furthest  fr ach  other, 

and  this  pair  would  take  the  force  of  the  first  impact, 
and  would  he  smashed  and  bent  :  if  made  of  a  readily 
fusible  alloy  the  balance  would  melt  away  by  means 
of  the  heat  generated  by  the  friction  during  the  -aid  y 
-lip.  and  become  ineffective  a-  a  grip.  During  this 
process  a  considerable  amount  of  retardation  occurred 
The  second  pair,  which  were  closet  together,  then 
formed  the  grip,  and  in  this  case  the  leverage  was 
stronger;  therefore,  the  retarding  tone  was  greater, 
and  it  w  as  now  safe  to  apply  this  greater  force  because 
the  momentum  had  diminished.  As  the  momentum 
all  the  time  was  becoming  less,  when  these  were 
finally  melted  awa\  .  the  grip  proper,  that  i-.  the  iron 
notch  bar  it-elf.  came  into  use.  Where  tremendous 
weights  and  extremely  high  velocities  were  dealt 
with,  a  still  further  safeguard  might  he  introduced 
to  minimise  the  first  impact,  which  i-  the  dangerous 
one,  by  employing  oil  buffers  instead  of  the  plugs  ol 
-oft  metal  or  fusible  alloy'  the  buffers  occupying  the 
same  positions  as  the  plugs,  and  coming  into  action 
in  the  same  order."  Minimi  World,  dan..  1910. 
(C.  B   - 


lit  \iii  niv  of  Mine  Am  "<  Ine  of  the  questions 
now  before  the  Belgian  Chamber  of  Representatives, 
in  connection  witbtheproposed  lemodelungof  the  law 
lespecting  the  working  of  mine-,  i-  the  regulation  oi 
the  hours  of  labour.  The  Belgian  Colliery  Owners' 
Federation  recently  addressed  a  letter  to  members  oi 
the  Legislature  calling  attention  to  the  need  oi 
recognising  the  importance  of  the  humidity  factor  in 
any  proposal  t<>  limit  the  hours  of  labour  in  higb 
temperature  mine-.  They  contend  that  the  sug 
gested  limitation  to  eight  hour-  of  work  in  seams 
having  a  temperature  of  28  C,  (82  »  F.)  should  not 
apply  unless  at  the  same  time  the  moisture  reaches 
85  According  to  the  proposal  of  the  Ministei   "t 

Public  Works,  as  given  in  a  special  supplement  to 
the  Echo  da  Mines  tt  dt  In  MHaUurgic,  the  whole  «.t 
the  various  regulations  for  working  mines  in  Belgium 
are  to  he  codified  into  a  single  Act,  embodying  several 
important  modifications,  of  which  the  ipuestiou  ol  the 
restriction  of  hours  of  work  i-  at  tie-  moment  the 
mo-t  prominent.  The  original  proposal,  a-  Btated  in 
Article  103,  was  to  forbid  altogether  tin'  working  oi 
Beams,  except  in  the  case  ol  absolute  necessity,  where 
the  temperature  reaches  35  C.  95  I  on  the  drj 
bulb  thermometer  or  30  C.  s._,  p  on*  the  w.-t  bulb 
thermometer;  and  where  the  wet  bulb  temperature 
exceeds  25  C.  67  I  |,  it  wa-  proposed  to  limit  the 
hours  of  productive  work  to  -iv  This  restriction,  it 
carried  out,  would   he  most   Berious  i"i   the  collier) 

owners.       We    ale    not     in    possession    ol    the    livei 

reading  of  the  wet  hulh  thermometei  in  Belgian  pit-. 
Inn  from  the  information  'ji^en  b)  M  Denuel,  before 
the  Royal  Commission  on  Coal  Supplies,  it  maj 
gathered  thai  the  above-named  limits  of  temperature 
ami  moisture  are  approached,  if  not  exceeded,  in 
man)  cases.  Applied  in  Great  Britain,  such  a 
restriction *would  close  some  oi  oui  most  productive 
pit-. 

From  a  report  ol  >  recent  conference  "i  the 
Socialist  Parliamentary  Party,  we  understand  that 
these  drastic  measures  have  now  been  delayed  b) 
i  he  act  inn  of  the  Centre.  The  «  bole  i|iiesiion  ol  the 
temperature  and  Immidit)  oi  working  places  i-  t< 
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e  the  subject  of  an   enquiry  by  a  special  com- 
mon. 
It  is  satisfactory  to  find  that  the  Belgian  Govern- 
i  has  not  been  rushed  into  liasty  legislation  upon 
iiiDortant  an  i  so  difficult  a  point  as  the  physiologi- 
effects  of  working  in  high  temperatures.     It   is  a 
question  to  which  much  attention  has  been  given  in 
own  collieries,  and  there  has  been  a  revival  of 
-■  in  it  in  connection  with  the  suggested   rules 
compulsory  watering  as  a  palliative  of  the   coal- 
danger.     In   the  second    report    of  the   Royal 
imission  on  Mines  emphasis  was  placed  upon  this 
ise,  \\c  may.  for  the  present,   dismiss 
influence  which  moisture  undoubtedly   lias  upon 
•  lopment  of  ankylostoma.   in  order  to  dwell 
in  the  purely  physioh  gical  effects  of  working  in  a 
itniosphere,  the  humidity  of  which  approaches 
n  rat  ion.     In   moderate  temperatures,  experience 
ws  that  the  humidity  of  the  air  has  little  effect 
n    bodily    health    or    capacity    to  work.     It  is 
nt,  where  the  wet   hull)  temperature  reaches 
P.,  or  thereabouts.      "We  are  there  approaching 
limit  at  which  the  human  constitution  can  beai 
-  ve  fatigue  without  exhaustion. 
The  temperature  of    the  dry   bulb  thermometer 
-    to   make   far   le-s   difference   upon   human 
ers  of  endurance.     A  dry  temperature  of  100    F. 

■  t  in  itself  injurious  to  health,  s()  long  as  the  wet 

■  thermometer    i-    below    80     F.      But   if    the 
nudity  is  such   that    the  latter  is  above   sir  F., 

lion  causes  a  serious  rise  in   body  temperature. 

fact    that    lit  at    apoplexy    is    almost    unknown 

imongst  miners  i-  peihaps  to  he  explained  by  the 

that    those    who    are    habitually    subjected    to 

conditions  nnder  which   such  a  result  might  super- 

■■     ireful  to  avoid  over-exertion,  doing  less 

with  more  frequent    periods  of  rest  in  cooler 

But  th.  death  of  John  Welsby  at  Hampstead 

liery,  under  circumstances  where  duty  impelled 

.mi  to  overtax  hi-  power-  of  physical   endurance,  as 

as  the  frequency  of  heat   stroke  amongst   mine 

-how  that  the  possible  physiological  effects  of 

ted   air  at    high  temperatures  are  not   to  be 

mussed. 

Interesting  information  hearing  upon  tins  matter 

•   entlj  published  in  the  November  Bulletin 

>i  the  American  Institute  of  Mining  Engineers,   in 

Inch   Mr.    G.  J.    Young  describes  the  ventilating 

'■in     at     the    Corn-lock    .Mine-,     Nevada.      These 

ly  hot,  and  the  relative  humidity  in 

working-places   is  often  high.     Vet   the  miners 

ttfei  no  detriment  to  health.     Professor 

n,  ot  the  University  of  Nevada,  has  made 

j  -i  the  physiological  effects  of  these  atmos- 

eonditions,  and  states  that  the  most  striking 

is  the  uniformly  high  haemoglobin   index  ot 

•  roinei  -  blood,   the  number  of  leucocytes  being 

Much  of  the  healthiness  of  these  men  is 

to  the  cure  with  which  the  miners  observe 

•   cribed    by    the    management. 

illy  l-  thi*  necessary  with  regard   to  exposure 

temperature.     Frequent  rests, 

""'  ''  '"l>  -bowc,  bath-,    hot   and   cold 

■.'he-    practices,    tend    to 

"" hysiological      tendency 

ployment. 

practical   lesson  iron,  these 
eginlative  restrictions    have    bee,, 
l-t  both  miners  and  manage- 
The    Royal  Corn- 
ed in  plain  language  that, 
ect  would   be  served  bv 
db  temperature  for  the 


carrying  on  of  work  in  mines.     And   this  conclusion 
will  be  endorsed  by  all  practical  men. 

Humidity  is  not  always  easy  to  control,   since 
only  t  he  condition  of  the  mine,  but  also  the  degree  of 
saturation  of  the  ventilating  current,  comes  into  plaj 
A  hard  and  fast  rule  restricting  the  working  of  se; 
showing  a  certain  degree  of  .saturation  of  the   mine 
air  would  lesnlt.  in  some  cases  in  the  curious  positii  n 
that  such  seams  could  sometimes  be  normally  worked 
and  at  other  times  would  be  legally  restricted. 

It  will  be  highly  interesting,  therefore,  to  watch 
the  proceedings  of  the  Belgian  Commission,  and  to 
examine  the  conclusions  to  which  that  body  may 
eventually  come.  These  conclusions  will,  in  due 
course,  be  published  in  the  columns  of  the  Colli 
Guardian."  -'The  Colliery  Guardian,  p.  1297. 
(('.  B.  S) 


Humidity  and  Ventilation.     -'The  Comstock 

has  been  considered  the  hottest  group  of  mine-  in  the 
world,  a  water-temperature  as  high  as  1G0  F.  having 
been  reported  from  the  Ward  shaft,  which 
reached  a  depth  of  2,500  ft.  Of  late  years,  consider- 
able attention  has  been  paid  to  ventilation, 
underground  conditions  have  been  much  improved. 
The  paper  contains  a  full  record  of  ail  and  water 
temperatures  taken  over  a  considerable  period  at 
varying  depths.  With  the  exception  of  the  Ward 
shaft,  all  of  the  ventilation  is  effected  by  upcast 
shafts,  supplemented  by  small  fans  for  local  distribu- 
tion of  the  air  in  drifts,  raises,  stopes  and  winches. 
The  Waid  shaft  is  divided  by  a  brattice,  and 
compartment  (the  pump)  is  used  as  an  upcast,  the 
other  two  compartments  serving  as  a  downcast.  An 
exhaust  fan  is  attached  to  the  upcast  compart  me;  t. 
The  total  amount  of  upcast  air  measures 235,835  cub. 
ft.  per  minute,  and  the  amount  of  downcast  ah' 
measures  216,087  cub.  ft.  per  minute. 

Perhaps  the  most  interesting  section  of  the  paper 
is  that  dealing  with  the  question  of  humidity.  At 
the  Comstock  the  air  entering  during  the  day  in 
summer  is  of  low  and  in  winter  of  moderate  humidity, 
but  the  air-current  begins  to  rise  in  temperature  and 
absorb  moisture  as  soon  as  it  enters  the  underground 
workings.  An  idea  of  the  amount  of  water  taken  up 
by  the  air-current  may  be  gained  by  considering  the 
total  amount  of  the  moisture  discharged  with  the  air 
at  the  upcasts.  The  total  amount  in  all  upcasts  is 
519,788  lb.  per  twenty-four  hours,  ot  which  it  is 
calculated  391,798  lb.  are  taken  up  by  the  air- 
currents.  ft  is  a  well-known  fact  that  the  control  of 
humidity  and  heat  is  a  matter  of  considerable  imjx  rt- 
ance  as  affecting  the  efficiency  of  the  miners.  Upon 
the  Comstock  the  carrying  of  air  through  sheet-metal 
conduits  of  moderate  cross-section  has  been  found  to 
be  the  only  practicable  way  of  delivering  air-currents 
of  low  humidity  to  working  places  where  a  high 
temperature  prevails,  and  this  method  is  in  general 
use.  The  quantity  of  air  varies  troni  500  to  1,200 
cub.  ft.  per  minute  in  ordinary  cases,  up  to  from 
2,000  to  4,000  cub.  ft.  per  minute  in  cases  in  which 
an  excessive  temperature  is  to  be  overcome.  The 
humidity  of  the  discharged  air  depends  upon  the 
humidity  of  the  air  entering  the  pipe  or  fan  and  the 
temperature  of  the  discharged  air,  and  for  this 
reason  the  air  should  be  drawn  from  a  current  low  in 
both  temperature  and  humidity.  The  relative 
humidity  of  the  discharged  air  ranged  from  20  to 41%, 
while  the  relative  humidity  at  the  face,  usually  20  to 
25  ft.  beyond,  ranged  from  22  to  74 -4%.  In  one 
abnormal  case  in  the  2,350  ft.  level  the  moisture 
charged  the  air-current  to  saturation,  and  raised  the 
temperature  27"6°  F.  in  a  very  short  distance.     Some 
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observations  on  the  cooling  effect  of  large  volumes  of 

air  weie  made.     The  most  striking  results  were  in 

case  of  the  hot  drift  above  referred  to.     Before 

connection  was  made  the  maximum  temperature 

of  this  drift   varied  from  126  to  130°  F.,  and  this  in 

e  of  forcing  4,160  cub.  ft.  of  air  per  minute  into 

ice.  After  making  the  connection  and  before 
boarding  off  the  walls,  tin-  temperature  dropped  to 
110°,  with  a  volume  of  air  passing  of  10,350  cub.  ft. 
per  minute.  After  snow-shedding,  the  temperature 
(hopped  to  98"6°,  with  11,667  cub.  ft.  per  minute 
passing  and  a  relative  humidity  of  98*8 

In  conclusion,  Professor  Young  has  an  interesting 

jhapter  in  which  lie  discusses  the  physiological  effects 

of  working  in  high  tempeiature  and  humidity.     The 

tain  facts  brought  out    by  previous  observers  have 

been  that  the  result  of  such  conditions  is  a  notable 

in  body  temperature  :  that  all  the  bodily  organs 
with  the  exception  of  the  stomach   are  stimulated: 

prolonged  exposure  to  such  conditions  undoub- 
tedly lowers  vitality,  hut  that  intermittent  exposure 
produces  no  permanent  ill-effects;  that  these  con- 
dition- cannot  he  considered  an  important  cause  of 
I  mg  disease-  ;  and  lastly,  that  under  abnormal  con- 
ditions loss  of  mental  control  and  serious  bodily 
disturbances  result.  Local  physicians  have  informed 
Professor  Young  that  the  average  life  of  the  Comstock 
miner  approximates  twenty-five  years,  and  that  the 
miners  do  nut  -how  any  greater  susceptibility  to  anj 
particular  disease  than  the  residents  of  the  town. 
The  result  is  due  in  a  large  measure  to  the  fact 
that  the  miners  observe  certain  precautions,  and 
the  mine  management  provide  tie  necessary 
facilities.  Miners  are  careful  not  to  expose  them- 
selves to  cold  draughts,  since  they  work  stripped   to 

vaist.     On  passing  from  a  hoi  to  a  cold  place  a 

v  coat  i-  used  to  protect  the  heated  body.     Wet 

lies  are  either  removed  before  going  to  the 
surface,  or  trousers  and  coat  worn  over  them.  All 
niners  lake  hot  and  cold  showers  after  coining  oil 
shift.  Frequent  drinking,  and  the  bathing  of  the 
•  s.  wrists,  arms  and  head  in  ice- water  are  resorted 
to  in  all  hot  workings.  Frequent  restsare  taken  in 
special  cooling-rooms,  so  placed   in  the  workings  as 

reive  the  Freshest  and  coolest  air.  In  exceedingly 
hot  workings  cold  water  from  a  hose  is  turned  upon 
the  miner  while  at  woi  k. 

The  effect  of  the  underground  conditions  upon  the 
blood  ha-  been  made  the  subject  of  a  study  by  Pro- 
fessor 1'.  Frandsen,  a  note  by  whom  i-  given  in  an 
appendix  to  the  paper.  Hi-  conclusion,  given 
tentatively,  i-  that  the  condition  iii  the  workings  of 
the  Virginia  City  mine-  do  not  have  any  particularly 
lett  i  mental  effects  upon  the  composition  of  the  blood. 
The  main  permanent  effect  appears  to  be  an  increased 
ha*moglobin  content  of  the  individual  red  corpusi 
Professor  Young,  as  the  result  ol  his  own  underground 
experience,  come-  to  the  conclusion  that  moderately 
high  temperatures,  from  93  to  105  F.,  with  moderate 
humidities,  from  50  to  ~n  relative  humidity,  and 
with  air-currents  of  velocities  from  200  to  .'inn  ft.  pei 
minute,  do  not    prevent   work   nor  are  particularly 

in-- fortable.      I  higher  temperature,  from    II"  to 

115,  together  with  the  same  conditions,  decrease* 
efficiency  to  a  considerable  extent.  A  high  temp 
■lire,  from  Mo  to  115' ,  with  high  humidity  and 
moderate  velocity  ail  cm  rent-,  very  greatly  impairs 
the  miners'  efficiency,  and  a  -till  highei  ail  veloeitj  . 
under  the  same  conditions,  renders  work  more  b<  ai 
able,  hut  miners  cannot  work  ven  long  at  one  time. 
A  moderately  high  temperature,  from  95  to   105  .  in 

iiniatiil    atmosphere    with   no  current,  becoi 

veiy  trying.     Prolonged  <  xpot-ure  with  much  exertion 


is  dangerous.     A  moderate  temperature,  from  v 

98  ,  and  saturated  air-currents  of  a  velocity  of   • 
400  to  500  ft.  per  minute,  with  more  or  less   \in 
air.  are  condition-  which  ate  \ery  trying,  and   givi 
low  labour  efficiency.     Vitiated  air  w  ill  impair  I. 
efficiency  to  a  greater  extenl  than  a  high  temj 
ture."     G.J.  YOUNG.      Tin  Colliery  Gm 
28,  1910.     (C.  B.  - 


MISCELLANEOl  - 

Professional    Ethics.     "This    subject   i-  ■ 
sidered    under   the  Beveral   heads  of  the   posit 
likely    to    be    occupied    by    engineers-   Darnel} 
authors,    employees,    agents,   or    private    or   public 
advisers. 

1.   Authors.     The   author  i-    party    to  ;;n     imj 
contract  with  hi-  reader,  in  which  he  covenants 
he  ha-  something  to  say,  and  will  say  it  clei 
honestly,  and   fully.     Me  ought,  therefore,  to  ,-, 
all    obscurities    or    ambiguities    of    style;    'niixe 
figures '  of  rhetoric  (which  are  essentially  insincere, 
because  they  present,  a-  -ecu  by  him.  pictures  whicl 
could  not  possibly  have  been  sanelj  seen  by  anybody 

a-    when    Wendell    Phillips    said    the   time    wouli 
come  when  Liberty  would  '  stand  by  every  new 
child,  and  drop  in   it-  cradle  the   school-house 
the    ballot-box!');     misuse    'imitation     mark-,     by 
making  them  include  anything  el-.-  than   . 
quotations;    second-hand    references   to   antho 
not  actually  verified  bj  the  author,  without  specitic 
statement  of  the  fact,  etc.     And  a  technical  am 
ought,  in  good  faith,  to  furnish   hi-   reader  with  all 
the  aid-  to  further  detailed  enquiry,  which  hehiu 
possesses.      In  other  words.  Ie-  i-   hound   to  give,  not 
only  his  own  conclusions,  hut  also  such   a  statement 
of  his  ground  and  authorities  as  will  fairly  show  the 
range  of  hi-  own  knowledge. 

1.  Employees.  Under  this  head,  both  duty  and 
policy  dictate  a  loyal  devotion  to  the  interest  of  the 
employer,  and  a  consideration  of  duties  rather  thai 
rights.  Even  from  a  selfish  stand-point,  loyalty 
commands  today  the  highest  price  in  the  market. 

3.  Agents.     The  obligations  of  this  relation  an 
clearly  defined  by  law    a-  by   personal  honour.     No 
agent    may   have  secret   personal  relations,  affecting 
the  interests  of  those  foi  whom  he  i-  opi  nly  actii  ■-. 
The  payment  of  commissions  to  purchasing  agents 
case    in    point        Sometimes,    \~\     reason    of    In 
agreements,  a  manufacturer  cannot  -id I  toacusfr 
belov    a  certain  price,  yet    is  permitted   to  pay  the 
agent,  w  ho  procures  the  customer  foi  him.     h 

a  vent    is  at    t  he  -alue  1  ilne  t  he  agent    ol  t  lie  | >II1  <-| i 

he   cannot    honourably    receive   such   a   commis 
without  t  he  knowledge  of  hi-  principal.      Hut .  if  the 
rules  of  trade  make  this  the  onlj  waj   of  »ecurii 
reduction  of  price,  he  maj  accept  such  >  commix 
and  turn  it  over  to  hi-  employer,  in  which  case  he 
should  insist  upon  receiving  it  in  a  check  to  his  on 
and    indorse   the   said   check    to   the    order    ol    his 
employer,   bo  that    then'  may   \»-  no  doubt    in 
quarter  a-  to  the  disposition  which  he  ha-  made  a 
i     /•  ..-,//,    Ad  l  ndei    this   lead,    pei b 

tin-   iiost  frequent  function  is  the  writing  of  letu 

recoi Midatioii.     Do  not  give  general  letters  of  this 

kind,   if    you    can    avoid    it.        \    lettei    which    the 
candidate  carries  in  his  own  pocket,  and  of  which 
content-  are  known  to  him,  ha-  lilt!' 
t  iuie  it  in  exhibited,  and 
-  mi  :  and  it  becomes 
frequent  presents!  ion  or  pti 
pei  -otiai  recommein 

ad\  ice  to  .in   niikliov 
In-  made 
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is  drawn  in  a  general   form,  withoul  knowledge  of 

the  particular  requirements  of  the  said  unknown 
diem.  Even  for  Uie  benefit  of  your  nest  friend,  it  is 
much  l>etter  to  give  a  letter,  authorising  him  to  use 
your  name  as  a  reference,  and  promising  to  answer. 
confidentially  and  fully,  any  inquiry  that  may  lie 
made  of  you  concerning  him.  Such  an  enquiry  will 
come  onl'vfrom  some  party  seriously  considering  the 
engagement  of  the  candidate.  When  if  does  come, 
it  can  he  answered  with  intelligence  and  freedom  ; 
and  if  the  man  is.  in  your  opinion,  a  good  man  for 
the  place,  he  will  he  ten  limes  as  likely  to  get  it, 
upon  such  a  statement  from  you,  as  upon  the  strength 
ot  your  vague  gei  era!  recommendation,  presented  by 
himself.     But  in  all  such  ea-es  it  should  he  remem- 

•  i  that  the  enquirer,  not  the  candidate,  is  your 
client  :  and.  even  in  giving  the  most  favourable 
opinion,  von  should  carefully  state  the  extent  of  the 
knowledge  upon  which  it  is  based.  Von  have  no 
right  to  trv  to  get  a  place  for  a  friend  by  misleading 
or  incomplete  advice  to  your  client,  his  prospective 
employer. 

Under  the  head  of  private  advice  falls  the  advice 

•i  t<>  clients  as  to  investments.  Here  honour 
requires,  in  the  first  place,  that  the  client  should  not 
he  deceived  as  to  your  ability  to  deal  with  his 
particular  problem.  The  numerous  instances  in 
which  scientific  experts  in  one  line  have  undertaken, 
with  disastrous  results,  to  give  opinions  in  another 
line,  furnish  sufficient  illustration  of  this  pi  oposition. 
There  was  a  time  when  experts  were  scarce  in  this 
country,  and  a  chi  mi>t  was  regarded  as  competent  to 
pronounce  judgment  upon  a  piece  of  mining-ground. 
But  the  situation  has  been  so  changed  that,  now- 
adays, even  a  trained  mining  engineer  cannot  he 
trusted  for  such  a  judgment  unless,  in  addition  to 
hi- general  knowle.  ge,  he  has  also  a  special  acquaint- 
ance with  the  nature  and  history  of  the  partuular 
kind  of  mining  and  the  particular  district  concerned, 
of  the  most  eminent  mining  experts  within  my 
acquaintance  never  undertakes  to  report  upon  an 
enterpri>e  in  a  region  not  familiar  to  him  without 
engaging  at  bis  own  expense,  a  local  expert  of  his 
own  selection,  to  post  him  as  to  such  matters  as  his 
own  examination  might  miss. 

I  can  recall  instances  of  really  able  and  unquestion- 
ably honest  mining  experts  who,  lacking  such  local 
aid,  and  ignorant  of  local  conditions  and  history, 
have  reported  hundreds  of  tin  usands  of  tons  of  ore,  on 
the  strength  of  scattered  '  float'  from  a  comparatively 
-mall  outcrop. 

It    is    true,    that    a    thoroughly    trained    mining 

engineer  should  he  able,  by  keen  and  faithful  studv, 

.••t  at  all  the  essential  facts  for  himself;  but  he 

ought  to  he  frank  with  his  client  beforehand,  and 

let  the  latter  dearly  understand  the  situation. 

Private  advice  is  also  dependent  upon  the  nature 
of  i  he  question  presented.  The  client  may  say, 
1  Here  i-  the  rep*  rt  of  the  owner  of  the  property.  I 
have  agreed  to  buy  it,  ii  his  statement  he  true  ;  and 
I  employ  you  to  verify  tha«  statement.'  Such  a 
con  mission  i*  entirely  honourab  e  ;  yet  the  discharge 
of  il  i- rot  altogethei  agreeable  and  safe  tor  him  to 
perform  it.  lor  the  condition  slater]  is  narrow,  and 
it-  honourable  fulfilment  i-  liable  to  seiioi  s  sub>e- 

ni  ii  1 1  -  ii  •  derstHi  ding.     If,  for  instance,  the  expeit 

ild  find,  that  the  representations  of  the  vendor, 
which  he  was  Benl  to  verify,  weie  true,  but  that 
other  and  equally  promising  mining   properly  in  ihe 

hbouihood  could     e  houghi  for  a   lower  price,  he 
could  not  properly  ii  clu  e  in  hi-  report  any  reference 
at   i  ore  proHiabl'  abernaiive      Yet  his  favour- 
able report  a-  to  the  vendor's  statement  submitted  to 


him,  might  be  construed  afterwards  as  a  recom- 
mendation of  the  purchase,  which  was  not  really 
submitted  to  him  at  all.  This  situation  occurs, 
perhaps,  most  frequently  under  the  English  system 
of  organisation  of  mining  companies,  according  to 
which  a  company  is  organised  on  the  basis  of  a 
vendor's  statement,  for  the  purpose  of  purchasing  a 
certain  mining  property,  provided  that  statement  be 
endorsed  as  correct  by  a  competent  expeit.  selected 
to  represent  the  company.  Upon  the  report  of  that 
expert,  the  existence  of  the  company  itself,  and  all 
the  profits  of  its  promoters,  depend  ;  ami  it  would 
be,  of  course,  unprofessional  for  him  to  declare  that, 
while  the  representations  of  the  vendor  were  true, 
he  had  heard  of  another  investment,  which  he 
thought  was  better  ! 

For  the  mining  expert  himself,  it  is  highly  desirable 
to  insist,  if  practicable,  upon  a  wider  authority, 
permitting  him,  not  only  to  verify  the  vendor's 
report,  brit  also  to  advise  as  to  the  purchase  itself 
Either  duty,  I  think,  may  be  honourably  undertaken  ; 
but  in  the  former  case,  the  expert  should  take  care 
that  his  task  and  responsibility  are  clearly  expressed, 
especially  if  his  report  is  likely  to  be  published 
afterwards,  and  thus  converted  from  private  to  public 
advice. 

5.  Public  Advisers. — Under  this  bead  fall  the 
expert  reports,  which  are  published  in  the  prospectuses 
of  mining  companies,  and  the  testimony  of  expert;; 
in  court.  Under  the  first  head,  I  have  only  to  sry  : 
(1)  That  an  expert  has  the  right  to  insist,  that  his 
report  should  not  be  garbled,  by  fragmentary  publica- 
tion or  otherwise,  so  as  to  support  a  scheme  which  it 
did  not  contemplate  oi  approve  ;  and  (2)  that  his 
protest  against  such  misuse  of  his  statements  should 
be  made  promptly.  As  I  said  to  the  Electrical 
Engineers,  'don't  come  limping  in,  after  a  scheme 
has  failed,  to  protest  that  you  never  meant  to  approve 
it  in  all  respects.     Speak  quick,  or  shut  up  ! ' 

Among  public  advisers  are  those  who  appear  as 
expert  witnesses  in  court.  The  difference  between 
an  expert  witness  and  an  ordinary  witness  is,  that 
the  former  is  expected,  while  the  latter  is  forbidden, 
to  give  his  opinions,  and  to  state,  among  the  grounds 
of  those  opinions,  the  facts  and  conclusions  reported 
by  others,  as  well  as  those  personally  verified  by 
himself.  The  expert's  position  is,  that  he  has  been 
called,  as  amicus  curia' — a  disinterested  'friend  of 
the  Court' — to  assist  judge  and  jury  in  the  interpreta- 
tion of  the  evidence,  a  part  of  which  may  be  his  own 
testimony  as  to  facts  observed  by  himself.  But  as  to 
bis  statement,  whether  of  such  facts  or  of  his  opinions, 
the  expert  should  not  forget,  that  he  has  sworn  to 
state  the  truth  fully  and  only.  It  has  often  been 
urged  that  experts  should  be  employed  by  the  court, 
and  not  by  either  party.  This  plausible  notion 
involves  the  selection  of  Mich  expert  advisers  without 
knowledge  of  their  theoretical  views.  I  have  had 
some  experience  of  the  practical  working  of  that 
plan  ;  and  I  can  testify  that  it  results  in  opinions, 
usually  voluminous  and  vague,  which  need  further 
expeit  inteipretation  before  they  can  become  useful 
guides  to  judge  or  jury.  Moreover,  the  court  may 
innocently  select  an  expert  who  is  a  partisan  of  a 
particular  s-ientilic  theory.  On  the  whole,  therefore, 
I  am  thoroughly  convinced  that  our  present  American 
system,  under  which  expert  witnesses  are  presented 
by  each  party,  to  be  cross-examined  by  the  other 
party,  is,  with  all  its  inconveniences  and  costs,  best 
adapted  to  elucidate  the  truth  and  promote  the  ends 
of  justice.  It  must  be  confessed  that,  under  that 
system,  the  expert  witness  becomes  an  advocate  ;  for 
neither  party  in  a  law-suit  would  produce  such  a 
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witness  without  knowingbeforehand,  that  his  opinions 
were  favourable  to  its  contention.  Net  it  si  ill 
remains  true  that  the  expert  witness  i-.  after  all,  a 
sworn  adviser  of  the  court.  Under  these  circum- 
stances, what  is  his  professional  duty  ': 

I  have  answered  this  question  by  declaring  : 

a.  That  no  expert  can  honourably  serve  in  such  a 
capacity,  without  having  previously  made  >ure,  for 
himself  and  his  clients,  that  he  can  honestly  defend 
their  contention. 

I).  That  if.  after  having,  on  a  preliminary  retainer, 
studied  the  case,  he  cannot  do  this,  he  should  decline 
to  appear  as  a  witness  in  court,  either  for  that  side 
or  the  other. 

'•.  That  his  preliminary  study  of  the  case  should  he 
so  thorough  as  to  warrant  him  in  propounding  and 
defending  in  court  his  expert  theory.  He  may  Fairly 
Rppear  as  a  pari  -an  of  that  theory,  though  not  of 
the  party  aided  by  it.  And,  in  defending  hi-  view, 
he  is  still  under  oath,  and  must  not  shrink  from  the 
candid  acknowledgement  of  new  evidence  presented 
by  the  other  side,  not  previously  known  to  him,  or 
deal  with  such  evidence  evasively  or  controversially, 
for  the  purpose  of  protecting  his  own  reputation. 
He  is  justified  in  saying  that  he  has  made  op  his 
deliberate  opinion  upon  all  the  facts  observable  or 
ascertainable  by  him,  and  cannot  change  it  upon  the 
presentation  of  new  evidence,  which  he  has  had  no 
opportunity  to  test  and  weigh. 

Above  all,  the  expert  witness  should  not  try  to  he 
-.mart  or  witty  under  cross-examination.  In  such  an 
encounter  his  hands  an;  tied  ;  for  he  is  under  oath, 
while  the  inquiries  and  insinuations  of  his  antagonist 
are  unrestrained. 

The  best  expert  witness  I  ever  beard  courteously 
assumed,  that  the  cross-examining  attorney  was 
sincerely  in  qaest  of  information,  and  pave  it  t<>  him 
with  fraternal  and  pedagogical  cordiality  which 
simply  paralysed  hi-  attack  !  I  have  seen  many  a 
witness  heat  a  lawyer  in  repartee,  and  lose  the  case 
for  his  client  :  and  I  have  seen  many  an  bones! 
witness  confused  and  embarrassed  under  cross- 
examination—but  the  jury  saw  it  al-o,  and  nave  the 
verdict  to  his  side  ! 

It  frequently  happens  that  an  expert  is  required  t'> 
answer  categorically,  'Yes1  or  'No,  a  question  which 
cannot  be  thus  answered  without  giving  place  to 
unjust  misconstruction.  In  such  a  situation,  the 
expert  witness  should  not  'fence'  or  'dodge'  (thereby 
giving  the  impression  that  he  is  afraid  of  the  inquiry  |, 
but  simply  give  the  categorical  answer  required,  and 
then  ask  the  privilege  of  further  explanation.  This 
i  he  court  will  alwa\  s  grant,  to  bis  complete  protection 
and  the  disc  imliture  of  the  ingenious  cross-examiner. 

It  happens  BOmetimes,  especially  in  mining  law- 
suits, that  an  expert,  who  has  expressed  in  court  a 
certain  opinion  i-  forced  bj  later  developments  to 
change  it.  For  instance,  Ik;  may  have  testified  to 
separate  occurrence  of  t  wo  lodes,  while  deeper  mining 
has  afterwards  shown  that  these  two.  uniting,  have 
become  one  with  lamentable  and  disastrous  results, 
perhaps,  to  conflict  ing  claims  of  ownership  under  the 
1  8  law-.  Now,  such  changes  of  opinion  upon  later 
evidence  are  ve>y  common  ami  perfectly  honourable. 
And  an  expert,  who  has  once   hone-tly  advocated    in 

court  a  given  opinion  ha-  a  perfect   right   to  retract 
that  opinion  afterwards.     Bnt  if  he  be  wis*,  he  will 

not  announce  that  change  a-   an  expert   under  fee.  in 

another  law-suit.     Let    him  state  it   in  a  technical 
essay  oi  lecture,  if  be  think-  it   worth  publishing 

but     not     before    a    jury,     to    whom    it     would     have 

to    be   explained   along    with    the    unpleasant   cir- 

'■um-tance,    that     both    the    erroneous    |ir-t     opinion 


and    its     biter     correction     ha\e     been      paid     for. 
Moreover,  an  expert   ottering  -uch   an   explanation 
m     court     will     be     forced     either     to    confess     that 
he  came   to  a    wrong    conclusion    the    lir-t 
or    el-e    to    assert     that     hi-    opinion    was   correct 
then,  but   ha-  been  changed  by   later   evidence     ii 
other  words,  that   he  might  change   it    again    upon 
further  evidence.     Such  declarations  will  inevitable 
have  an  unfavourable  immediate  effect  upon  the 
of  his  client,  and   a   permanent    effect    upon    bis  own 
reputation.     This  does  not  apply  with  equal  tot. 
a  changed  opinion,  which    ha-   been    already  publidl 

declared  elsewhere.     Yet,  even  in  that  case,  it  U 
advisable  to  appear  in  court  as  an  expert   contradict 
ing  one's  former  testimony.    Togive  voluntary  ex 
testimony  against  one's  former  clients  is,  of  course 

dishonourable.      But  when   this  consideration    i-   no' 
involved,  an  unnecessary  recantation,  under  oath 
fee,  is  still  inadvisable  '  In  view  of  mj  former  state 
merit  that  the  expert  witness  i-  a  partisan,  not  i 
side,  but  for  an   honest   opinion,  it  might   fairly  be 
said  that  hi-  opinion  is  really  his  client,  and  that  if  it 
has  been  overthrown  he  bad  better  not   become  the 
partisan  of  another  opinion  before  a  judge  rtnd  jui  s 
— R.     W.     RAYMOND.     Bulletin     Trans.    Amet 
Institute  of  Mining  Engineers.  No.  37,  Jan.    1910   n 
43.      ..I.  A.   \V.) 

Platinum  resistance  Thermometry  at  high 

TEMPERATURES.    -"  The  subject  i-  treated  very  fully 

and  a  very  lar^e  number  of  experimental   data  are 
given,   especially  in  the  appendix.      Very  detailed 
accounts  of  ihe  methods  of  experiment  are  also  in 
eluded.     The  subject  matter  comprises   methods  of 

measurement,   construction   of   thermometers,   cab 

bration    of    thermometers,    determination    of    their 
constants,      measurement      and      reproducibility     ot 

freezing  and  melting  point-,  correction  of -ale  foi 
thermometers  of  impure  platinum,  calibration 
formula-,  changes  in  thermometei  constants  at  high 
temperatures,  comparison  of  resistance  and  thermo 
electric  scales,  the  palladium  thermometer,  the 
boiling  point  of  sulphur  aid  other  matter.-.  The 
authors  arrive  at    I  he    following  conclusions:      Tern 

peratures  defined  by  the  resistance  thermometei  ot 
pure  platinum  calibrated  by  Callendar's  formula  it 
•  I  C.  H'ii  ('..  and  the  boiling  point  of  sulphui 
(444-7  < '.  i.  agree  w  ith  temperatures  on  i  be  generaUj 
accepted  gas  -'-ale  over  the  range  "  -1100  C.  to 
within  the  degree  of  reproducibility  of  the  lattei 
Thermometers  of  impure  platinum,  calibrated  in  the 
-ame  way,  give  a  temperature  scale,   the  divergence 

ot  which  from     the    normal    scale    increases    with    the 

temperature.  If  thermometers  of  impure  platinum 
are  calibrated  at  a  fourth  temperature,  such  a-  the 
freezing  point  of  silver,  and  the  difference  coefficient 
of  the  Uallendar  formula  i-  written  d  a  l.t,  then 
the  scale  so  defined  i- in  very  close  agreement  with 

that     of    the    normal    platinum    thermometer.       The 

pa  1 1  ail  in  m  thermometer,  calibrated  by  the  Callendai 
method,  agrees  with  the  platinum  thermometer  up 
to 600  <".,  to  within  1  ('.  It  requires  a  fourth 
degree  equation  to  express  its  resistance  temp  rature 

relation     from     0     C.    to    I  IIM t     ( '.         Tin'     following 
fie. •/ill';  point-  were    determined   :      Tin,    231   92*   ( 
cadmium.  321-01     C.  :  lead,  327'43    < '.  :    /inc.   U9"S7 
C.  ;   antimony,    630-71a    C.   :    aluminium.    058*0    I 

tl ntectic  mixture,   A_   :  <  'u ..  779-20  C.  j  wlv*r, 

980'9   C. ;  copper,  108  the  entectic  mixture, 

(u:  din,  MJ03-2  <".     The  at  leviatiou  for  the 

pure  metal-  ranges  in  the  several  cases  fi 2   C 

for    tin,    cadmium  and    zinc   '  tor  aluminum 

ami  copper,  and  t  he  reproducibility  figure  ranges  from 
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for  tin  and  /in.-  to  "2  "3  C.  for  antimony.  The 
v   thermo-couples  of   platinum   and  iridium- 
linuni  calibrated  at  three  temperatures  in   terms 
the  formula,  E    a     bt     cta,  are  in  agreement  with 
mini  resistance  scale,  in  the  interval  200   C. 
!l"<>  L\  to  within  03   C       At  high  temperatures 
•    .nt-   of   platinum    thermometers   undergo 
lual  changes,  which  are  greatly  reduced,  but  not 
annealing    for    several   hours    at  a 
iture  highei  than  that  for  which  they  are  to 
After  annealing,  the  changes  in  the  con- 
re  much  less  for  thermometers  of  pure  than 
mpure  platinum  ;  they  are  least  for  pure  platinum 
es  of  large  diameter  and  free  from  strains,      'die 
ing  points  of  the  metals  are  i  he  most  satisfac- 
ibration  temperatures.      The  temperature  of 
on  of  the  silver-copper  eutectic  is  an  entirely 
iked  point,  as  1-  also  that  of  the  copper- 
cuprous   .>\ide  eutectic,    it'   proper  precautions    are 
Til.-  boiling   point    of    sulphur   at     known 
--in.-  and  under  carefullj  specified  conditions  is  a 
ctory  fixed  point,  reproducible  to  within 
•u  hundredths  of  a  degree."— C.    W.  Waidnkr 
K.   liURGKSs.      Bull.     Bureau  of  Standards 
-    \.  .    1909,   '.    U9    230. — Tourn.  boc.  of  Chem. 
Vol.   win..    No.   4..    Feb.  28  lit.  •  p.  205. 
(J.A.W. 


i  on  Explosion,  &c,  atKynoch's  Works, 

■    \.  N  vtal,  December  7th,  1910. — " The  ex- 

s occurred  in  the  weighing  ami  mixing  houses, 

fee  Europeans  and  eight  natives  being  killed.  2,000 

■  :  nitroglycerin  and  1001b.  of  collodion-cotton  were 

I  in  the  weighing  house,   and  in   the  mixing 

mse,  800  lb.  of   blasting-gelatin   in   the  machines. 

Whilst  nitroglycerin  and  collodion-cotton  were  being 

off,   the   latter   became  ignited,  and  a  few 

-    later    the    nitroglycerin    in    the    building 

■  mated.       This   was   followed,    15  or  20   seconds 

;r,  by    another  explosion   in    the   mixing   house 

situated    320    tt     away       The  structural   damage 

y  the  explosion  was  considerable.      At  the 

"I  the    weighing    house    a    crater    X  ft.  deep  and 

'.  wide  was  formed;      Two  craters,  o  ft.  deep  by 

wide,  marked  the  site  of  the  mixing  house.    All 

dings  within   1,000  ft.  radius  were  affected,  and 

••-   the   roofs   had  been  sucked  down  and 

the    walls    bulged    onl    towards    the    centres  of  the 

in.      'J  he  probable  causes  of  the  explosion  in 

nixing  house  are  reviewed.      That  spontaneous 

Hon    of    the    collodion-cotton,   due    to  imperfect 

_    .-.a-  the  cause,  i-  negatived  by  the  results 

-  .-ariied  out  with   sample-   from  the  same 

collodion-cotton    and    blasting-gelatin. 

■  collodion-cotton  ^aw  a  heal   test  of  27  minutes, 

blasting  gelatin  one  of  -±\  minutes.     Mercury 

.pound-  were  proved  to  he  absent.     The  inspector 

onclosion  that  ignition  due  to  f i  iction 

on'  -  th>-  cause  of  the  explosion.      The 

cotton   was   tir-t    weighed   out.  and  nitro- 

'in   the  filter-tank   poured  on.  until   the 

•M  of  tie-  in  the  correct  weight.     The 

production   of  a  considerable 

odion  cotton  dust.      The  beam 

tiding    weights,   one  of  them 

very  distinct  evidence 

.union    of    the    collodion-cotton    took    place 

■•'in    or    it-    graduations 

.    collodion  cotton   dust,    and   in 

linion,    the  fiiction    between   the 

'•am    would    have  been   .pule 

nition    of    tin-     dust.       The 

was   undoubtedly  due 


to  projected  dCbris.  To  prevent  accidents  of  a 
similar  nature,  the  following  alterations  have  been 
made  in  the  factory  :  (")  Nitroeotton  is  to  lie  weighed 
in  a  special  annexe  to  the  dry  cotton  store,  and  sent 
to  the  hand-mixing  house  in  flax  bags.  All  weighing 
parts  of  the  scale  are  as  far  as  possible  to  he 
thoroughly  and  efficiently  protected,  and  the  platform 
suitably  covered.  (/.)  Nitroglycerin  is  to  he  measured 
out  and  not  weighed.  (r)  Mixing'  tables  aie  to  be 
covered  with  cork-linoleum  to  minimise  friction,  and 
all  collodion-cotton  boxes  and  benches  are  to  be 
covered  with  soft  material  for  the  same  purpose.  A 
special  porch  for  collodion-cotton  is  to  be  added  to 
the  weighing-house,  so  that  only  minimum  quantities 
of  this  ingredient  will  be  introduced  into  the  main 
building." — W.  H.  Pay.  The  Natal  Government 
Gazette,  lvtlO,  380S,  38-41.  J<,tun.  Soc.  ofChem. 
Industry,  xxix.,  4.     Feb.  28/10  ;  p.  '-':;«3.     (J.A.W.) 


The  Old  Granites  ok  Africa. — "(1)  In  South 
and  Central  Africa  there  exists  a  fundamental 
granite-gnei-s  formation  which  form  the  nucleus 
or  core  of  the  continent,  the  base  of  the 
geological  column  on  ami  aiound  which  the 
younger  formations  have  been  huilt  up,  and 
although  later  portions  are  intrusive  in  the 
Swaziland  Series,  nevertheless  it  underlies  and 
supports  it  in  much  the  sine  way  that  the  funda- 
mental or  Laurentian  gneiss  of  Canada  is  intrusive 
in  and  yet  underlies  and  supports  the  Grenville 
Series.  In  Eastern  Can  da,  however,  the  original 
basement  upon  which  the  first  sediments  were  laid 
down  has  nowhere  heen  discovered,  having  been 
everywhere  torn  to  pieces  by  the  Laurentian  g  anite 
intrusions  ;  whereas  in  South  Africa  later  portions  of 
the  old  granite  are  intrusive  in  hotb  the  fundamental 
gneiss  and  also  in  the  oldest  existing  sediments,  and 
there  is  no  reason  to  assume  the  pre-  xistence  of 
still  older  sediments  ;  but,  as  we  have  seen,  there  is 
good  reason  to  regard  the  old  gneiss  as  the  original 
basement  on  which  the  oldest  existing  sediments 
were  built  up.  This  fundamental  granite-gneiss 
formation  is  especially  well  developed  in  the  region 
of  the  Limpopo,  in  German  South  West  Africa,  in 
German  Eas,.  Africa,  in  parts  of  t  he  Congo  Free 
State  and  of  the  Nile  Basin,  in  Mashonaland  and 
Matabeleland,  and  also  in  Natal  and  Zululand. 

(■2)  It  follows  from  (1)  that  the  old  granites  of 
South  Africa,  although  all  derived  from  similar, 
probably  the  same,  magma,  a  e  not  al1  of  exactly 
the  same  age.  Thus  it  would  seem  that  the  old 
granite  is  intrusive  in  the  Swaziland  Series  by  after- 
protrusions  due  to  the  fracturing  and  crumpling  of 
the  ol  granite  crust  produced  by  secular  cooling. 
These  intrusions  have  occurred  at  various  intervals 
extending  over  vast  geological  time.  For  example, 
Dr.  Molengraaff  has  shown  that  the  old  granite  hiss 
of  Vied  fort  is  probably  more  recent  than  the 
Pretoria  formation. 

(3)  The  increasing  prevalence  of  granite  and  gneiss 
as  one  travels  northwards  towards  Central  Africa 
has  already  been  noted.  To  the  south  and  south- 
cast  the  sediments  are  well  developed.  The  eleva- 
tion of  the  more  northern  portion  and  the  progressive 
subsidence  of  that  to  south  and  southeast  (and  con- 
sequent depositions  and  building  up  of  the  sediments 
of  these  hitter  areas)  may  probably  be  due  to  the  same 
causes  as  those  recently  suggested  by  Dr.  Adams  to 
explain  the  progressive  uplifting  of  the  Laurentian 
Highlands  of  Eastern  Canada  and  sinking  of  the 
great  plains  to  the  south,  namely,  the  uprising  or 
the  granite  magma  from  the  depths  accompanied  by 
it-  withdrawal  from  below  the  subsiding  areas. 
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(4)  The  gneisses  of  this  formation  .ire  of  igneous 
origin,  and  are  pro  ably  granites  altered  chiefly  by 
region  il  metamorphism.  Possibly,  however,  some  of 
the  later  gneisses,  intimately  associated  with  the 
crystalline  schists  of  the  Swaziland  Series,  are 
paragneisse-,  that  is  to  say,  are  of  Bedimentary 
origin. 

(5)  The  sediments  of  the  Swaziland  Series  are 
derived  from  this  old  fundamental  formation,  and 
possibly  also  in  part  from  ocean-borne  detritus. 

(6)  The  Witwatersrand  System  has  been  derived 
from  the  Swaziland  Series,  and  the  old  granite 
which  is  intrusive  in  it,  but  probab  y  to  only  a  very 
small  extent,  if  any,  from  the  further  removed 
fundamental  granite-gneiss  formation."— C.  I>. 
Horwooi),  Geological  Magazim  ;  S.  Ajrican  Minimi 
Journal,  Feb.  19/10,  p.  631.     (A.  R.) 
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(C.)     386/09.     John    Acheson    .Jones.     An  improved 
tube  mill  liner.     23.8.09. 
This  specification  describes  a  form  of  tube  liner 
with  detachable  and  renewable  projecting  pegs. 

(('.)    116  1<».    Carl  (Jiesecke.     Process  and  apparatus 
for  dressing  ores.     18.3.10. 

The  principal  feature  of  this  application  is  a  scheme 
for  ore  reduction  (without  specific  reference  to  the 
means  employed  for  the  actual  extraction  of  the 
precious  metal)  as  explained  in  applicant's  claim  I, 
which  reads  ; — 

"  A  process  of  dressing  ores  of  noble  metals,  parti 
cularly  those  containing  gold  and  silver,  characl  erised 
by  the  ores  being  ground  to  a  thick  paste  or  slime, 
consisting  of  exceedingly  tine  particles,  in  one  unin- 
terrupted single  non-cyclic  series  of  operations  with 
an  admixture  of  approximately  33|%  of  water  in 
lull  drum-mills,  whose  chambers,  whether  separated 
or  united,  diminish  successively  in  size  (stamps, 
sieves  and  amalgamating  apparatus  as  well  as  inter- 
mediate classification  on  spitzkasten  not  being  used  \. 
This  slime  has  adde  '  to  it  at  the  conclusion  of  the 
grinding  operation  an  admixture  of  approximately 
500%  to  1,000%  of  water,  and  being  intimately  mixed 
with  the  latter  in  devices  before  it  is  supplied  to  the 
lixiviation  plan! ." 

(  'laini  2  is  for  a  rotating  mixing  drum  forming  p  irt 
of  the  tube  mill  employed  a-  in  claini  1.  Claim  3  is 
for  the  mixing  drum  referred  to  in  claim  2  of  a  largei 
diameter  than  the  body  of  the  grinding  mill.  Claim 
4  is  for  the  partition  wall  between  the  main  mill  and 
the  mixing  mill,  and  claim  5  is  for  a  collar-like 
extension  to  the  mixing  mill  for  conducting  the 
mixed  pulp  into  the  tail  launder. 

The  inventor  claims  the  process  of  feeding  a  tnbe 
mill  loaded  with  steel  balls  with  dry  ores  broken  to 
:>  adze  of  80  mm.  (21  in. )  mixed  with  '  of  its  weight  of 
water  and  completing  the  whole  i eduction  apparatus 
in  the  one  machine  at  one  pass  without  intermediate 
classification.  Claims  2,  •'!,  4  and  .">  are  all  subsidiary 
and  dependent  upon  the  main  claini  1. 
(C.)  168/10.  Peter  Arthur  Walsh.  Improvements 
in  tube  mill  linines.      14.4.  Hi. 

This  application  relates  to  improvements  in  tube 
mill  liners,  which  consists  in  interspersing  pieces  of 
steel  or  other  metal  throughout  the  liner  of  flints, 
pebbles,  etc.,  which  are  Demented  in  position  to  form 

a  smooth    surface.      A    further    claim    describes    the 

means  of  effecting  this  in  using  lines  and  boards  to 

form  a  mould  for  the  liner. 


(C.)     182/10.    C.    G.     Patterson    (1 

Patent  Vacuum  Filter  Co.  (2).  Improvements 
in  filters  for  metallurgical  and  of  bei  uses.  22.  J.  1". 

This  application  relates  to  an  improved  filter  wh 
differs  from  existing  forms  in  several  essenti  d  points 
of  construction.  In  the  form  submitted,  the  filter 
leaf  takes  the  form  of  a  number  of  units  held  in  a 
frame.  Each  of  these  units  consist  of  a  "  tubular 
septum "  or  filter  bag  distended  with  mli^  (one  of 
which  is  wedge  shaped  |. 

The  advantage*  claimed  for  this  construction  are, 
that  it  allows  (>f  ready  access  to  loth  sides  of  the 
filter  and  facilitates  the  discharge  of  the  cake.  Also 
the  cake  may  be  discharged  by  air  instead  of  wal 
and  provides  for  the  interchange  of  a  smaller  propor- 
tion of  filtering  area  for  repairs,  etc..  than  in  the 
present  form  of  leaf. 

(C.)     214/10.     .John   van    Nostrand    Don.      [mpi 
nients  in  decanting  apparatus,     li  .">.  ID. 

The  inventor  claims  usin^  a  settling  tank  having 
either  a  flat  or  sloping  bottom,  with  a  central  dis- 
charge opening  ;  in  this  tank  he  places  a  central 
column  with  radial  amis  on  which  are  attached 
scrapers,  set  at  an  angle  with  reference  to  the  arm 
that  carries  them.  These  Bcrapers  gently  push  or 
carry  the  settled  slimes  towards  the  central  opening 
which  discharges  them. 

(C.)    220/10.     Byron    Laport    Morrison   (I),  Joseph 
Wesley  Ady  (2).     Improvements  in  tube  mills. 

This  application  relates  to  improvements  in  time 
mill  construction,  tin-  subject  of  which  comprises  "a 
barrel  with  feed  opening  at  one  end  and  driving  head 
at  the  other,  the  ends  connected  by  a  shnl!  havinj 
series  of  perforations,  a  lining  comprising  rectangular 
bars,  notched  strips  between  the  bars  and  shell,  said 
strips  formed  with  Manges  turned  downward  between 
the  bars  and  haying  the  notches  therein  registering 
with  the  perforations  in  the  shell. 

(C.I     224/10.       William    Morley    Mai  Improve- 

ments in  treating  complex  ore,  oi  theii  concen- 
trates. 

This  is  a  proce-s  for  the  treatment  >t  'implex  ores 
or  their  concentrates  consisting  in  mixing  the  sub- 
divided ore  with  an  oxidising  agent  sin  li  ;is  sodium 
nit  rate,  which  may  lie  in  solul  ion  or  a-  a  solid. 

This  mixture  may  or  may  not  he  subsequently 
healed. 

By  the  above  treatment  it  is  claim-    that  a  better 

separation  of  I  he  constituent  minerals  can  he  obtained 

by  water  concentration 

Selected  Transvaal  Patent  Applications. 


Relating  to  Chkmistby,  Mktallubcm   am> 

Minim.. 

Compiled  by  C.  II.  M.  KlSOH,   P.M. Chart. Inst. P. A 
(London),  Johannesburg  (Member). 

(N.B.— In  this  list  (P)  msaiu prov  ip     fiea- 

Hon,   "iid  (C)  complete  specification, 
given  U  that  of  the  specification,  tht  n  i    i  thai  <>t  ft" 

tlicant,  mid  tin-  (Int,-  tlmt  of  filing.  ) 

(P.)    270/10.    Jehu  Berry.     Improvements  app< 
taining  to  winding  and  hauling  engines      8  8  1" 

(C.)    _'7i  10.     Frank    Dre*    mnkley.      lmprov< 
ments  in  pumps,     s  r.  In. 

p  )    _'si  in.    James  Hamilton.    Improvements  i  > 
pressure   regulating  devices   for   use  in   co 
with  air  compressors  and  the  like.      I  I  6  10 
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(P.)  282  10.  Edraond  Erskine.  A  process  for 
obtaining  carbonate  of  lead  from  silica  ores,  sand 
stone,  lime  >tone  or  other  allied  lead-bearing  ore. 
14.6.10. 

P.)  283/10.  Herman  Stadler.  Improvements  in 
pulp  classifying,  concentrating  and  de watering  appa- 
ratus.    14.6  10. 

(P.)  287  10.  Hermann  Georg Spengel.  Improve- 
ments in   leep  boring.      16.6.10. 

P.)    288/10.     Hermann  Georg  Spengel.     Improve- 
ments in  rotary  deep  boring  apparatus.     16.6.10. 
P.       290  in.     David  Cavine   Hunter  (1),  Thomas 
rge  Morton  (2).     Improvements  in  or  relating  to 
the  mantles  and   crashing  heads   of  gyratory   rock 
crushers  and  the  like.     18.6.10. 

I  291  10.  Thomas  Edwards.  Improvements 
in  dost  preventing  ore  dropping  apparatus  and  the 
like,  for  roasting  furnaces.     20.6.10. 

P.      292/10,     Robert  James  Gait.     Improvements 
relating  to  shaking  tables  for  ore  treatment.  21.6.10. 
(P.]    293/10.     Samuel  Mann.     Improvements  relat- 
ing to  tube  mills.     21.6.10. 

P.]  294  10.  Donald  Kennedy  Adams  (1),  Alex. 
William  Crichton  (2).  Improvements  in  acetylene 
ga-  lamp-.     22.6.10. 

P.)  295  10.  Rowley  Alfred  King.  Improve- 
ment- in  machine  rock-drill  hits,  and  hand  rock- 
drill-.     22.6.10. 

P.  296  in.  William  Worhy.  Appliance  for 
collecting  the  dust  from  machine  rock  drills.  23.6.10. 
P.  298  in.  Siemens,  Limited  (1),  Max  Carl 
Guenther  Schwabach  (2),  Ernst  Gustav  Wehausen 
(3).  Improvements  relating  to  electric  hoists. 
23.6.10. 

P.      299/10.     Hermann  Georg  Spengel.    Improve- 
ment- in  cushioning  mean-  for  reciprocating  pumps. 
10. 
1        300/10.     Robert  Crawford  Lyness.  Improved 
contact  linger  for  electrical  controllers  and  switches, 
in. 
1  301/10.      Joseph   John   Stocker.      Improve- 

ment- in  blowers.     24.6.10. 

302  in.      Chailes    Anderson    Case.      Desul- 
phuri-ing  sy-teni  for  refractory  ores.     24.6.10. 

P.      §03/10.     Hans  Charles  Behr.     Improvements 
in    pneumatic   ore   -tamps,    hammers   and  the   like. 
"      in. 

304/10.     Johann  Wilhelm  Krahe.     Improved 
i  destroyer  of  all  kinds  of  microbes  or  germs  in 
animals,  and  human  beings,  on  the  face  of  the  earth. 
Hi. 

305  in.     Janne  Simpson   Island.     A   process 
of  extracting  precious  value.-  from  ores.     21.6.10. 

P  306/10.  dames  Lester  Clark.  Improvements 
in  pipe- and  launders  suitable  tor  conveying  abrasive 
or  corrosive  material.     30.6.10. 

P.      -;"7  l".     Kenneth  Somerset   Hell.     Improve- 
ment- in  washing  tables  for  ore  and  the  like.  30  6  io 
310  10.     The  Tnrbon    Patent   Fan  Co  ,  Ltd. 
Bernhard  Bomborn  (2).     Improvements  in  centri- 
fugal blower-  or  pomps.     30.6. 10. 

I  311   10.       Lewi-    Condict    Bayles.       Improve- 

ment in  rock  drills  and  other  direct  acting  eii'dnes 
IT  10.  h       e 

312  10.     John    Rorrison   Douglas.     Carrying 
roll-  .mi  winding  and  hauling  ropes.     2.7. 10. 

P  3  :;  10  Donald  Wc  Arthur.  Improvements 
in  th>-  construction  of  amalgamating  plates.     2.7.10. 

P  814/10.  Prank  Robinson.  Concrete  linings 
for  metal  pipes,      t.7. 10. 

P  316/10.  Bertram  Spencer Cressy.  Improved 
compound  valve  attachment.     4.7.10. 


(P.)  317/10.  Alfred  George  Bettington  (1),  Victor 
Liebman  (2).  An  improved  method  of  digging,  cul- 
tivating, and  pulverising  the  soil.     5.7.10. 

(P.)  318/10.  Goven  Miller  Meikle  (1),  David 
Hamilton  Evans  (2).  Improvements  in  slime  separa- 
tors.    5.7.10. 

(P. )  3 1 9/10.  James  Ford  Cook  ( 1 ),  Frank  Gowyne 
Alfred  Roberts  (2).  Improvements  in  the  decauta- 
tion  process  or  ore  treatment,  and  in  apparatus  there- 
for.    6  7.10. 

(C.)  320/10.  Eberhard  Brauer.  Process  for  con- 
centrating nitric  acid.     7.7.10. 

(C.)  321/10.  Charles  Sinclair  Drummond.  Im- 
provements in  steam  generators.     7.7. 10. 

(C.)  322/10.  Nobels  Explosive  Co.,  Ltd.  (1), 
William  Tuxford  Evans  (2).  Improvements  in 
electric  igniting  apparatus  for  fuses  and  the  like. 
7.7.10. 

(C.)  323/10.  Thomas  Locker  &  Co.  (1),  Thomas 
Locker  (2).  An  improvement  in  or  applicable  to 
sieves.     7.7.10. 

(C. )  325/10.  Ottokor  Serpek.  Improvements  in 
electrical  resistance  furnaces.     8.7.10. 

(C. )  326/10.  Ottokor  Serpek.  Process  for  manu- 
facture of  aluminium  nitride.     8.7.10. 

(C.)  327/10.  Ottokor  Serpek.  Process  for  the 
manufacture  of  pure  alumina  by  means  of  aluminium 
nitride.     8.7.10. 

(C.)  328/10.  Otto  Liebknecht.  Improvements  in 
the  manufacture  of  sodium  cyanide.     9.7.10. 

(C.)  329/10.  Robert  Taylor.  Improvements  in 
ore  stamp  batteries.     11.7.10. 

(P.)  331/10.  Robert  Seymour  Benson  (I),  Head, 
Wrightson  &  Co.,  Ltd.  (2).  An  improved  coal 
washer.     12.7.10. 

(P.)  332/10.  Harry  Gumpold.  Composition  for 
making  fu!»e  lighting  torches  and  analogous  uses. 
12.7.10. 

(P.)  333/10.  John  Ebbs.  Draughting  and  sur- 
veying instrument.     12.7- 10. 

(C.)  334/10.  Joseph  Arthur  Ford  Glover.  Im- 
provements in  gas  and  like  cooking  ovens.     12.7.10. 

(C.)  335/10.  Arthur  Wilson  Ferns.  Improve- 
ments in  acetylene  gas  generators  and  lamps.   13.7.10. 

(C.)  336/10.  Hugh  McMenamin  (1),  Francis 
Allen  (2).  Improvements  in  ore  feeding  means  for 
the  stamps  of  stamp  mills.     14.7.10. 

(C.)  338/10.  Vincent  John  O'Brien  (1),  Thomas 
Punshon  (2),  George  Alexander  Oliver  (3),  F'riedrich 
Edmund  Preiser  (4).  Improvements  in  valves  for 
hammer  drills.      14.7.10. 

Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
of  non-receipt  of  Journals  and  Notices  at  once. 


COOK,  B.,  l/o  Florida  ;  P.  O.  Box  26,  Roodepoort. 

Ellis,  B.,  l/o  Johannesburg ;  New  Rietfontein 
Estate  Gold  Mines,  Ltd.,  P.O.  Rietfontein  Mines. 

Ford,  S.  H.,  l/o  Bristol  ;  42  Dacre  Road,  Black- 
heath,  London,  S.E. 

Johns,  J.  Harry,  l/o  Johannesburg ;  Royal  Colonial 
Institute,  Northumberland  Avenue,  London,  W.C. 

Jonks,  H.  ¥,.,  l/o  London  ;  Rhodesian  Exploration 
and  Development  Co.,  Ltd.,  P.  O.  Box  213, 
Bulawayo. 

LEAN,  T.  F.  R.,  to  Wrightville,  New  South  Wales. 

Nixon,  G.  H.,  to  Post  Office  Vaalhoek,  district 
Pilgrims  Rest. 
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Proceeding's 

AT 

Ordinary  General  Meeting", 
August  27,  1910. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,*  on  Saturday  evening, 
August  27th,  Dr.  James  Moir  (President)  in  the 
chair.     There  were  also  present : — 

70  Members  :  Prof.  G.  H.  Stanley,  Messrs. 
F.  F.  Alexander,  R.  Allen,  Tom  Johnson,  A. 
Richardson,  G.  O.  Smart,  H.  A.  White,  Prof. 
J.  A.  Wilkinson,  J.  Littlejohn,  A.  McA.  Johnston, 

E.  H.  Johnson,  W.  A.  Caldecott,  E.  L.  Adams, 
H.  A.  Adams,  W.  T.  Anderson,  A.  J.  R.  Atkin, 
S.  Beaton,  G.  H.  Beatty,  W.  Beaver,  B.  V. 
Blundun,  A.  L.  Chambers,  J.  Chilton,  F.  W. 
Cindel,  A.  A.  Coaton,  C.  A.  Corder,  W.  M  Coulter, 
M.  Dodd,  H.  Freedman,  R.  Gascoyne,  J.  Gray, 
W.  T.  Hallimond,  B.  J.  Hastings,  A.  Heymann, 
A.  B.  Inglis,  Dr.  L.  G.  Irvine,  A.  J.  Johnson, 
A.  T.  Judge,  G.  A.  Lawson,  H.  Lea,  J.  Lea, 
W.  D'A.  Lloyd,  Dr.  D.  Macaulay,  H.  Stuart 
Martin,  E.  C.  J.  Meyer,  H.  Meyer,  J.  T.  Mitchell, 
H.  Morrell,  P.  T.  B.  Morrisby,  S.  Morison, 
S.  Newton,  E.  A.  Osterloh,  E.  Pam,  S.  Penlerick, 

F.  D.  Phillip?,  E.  Pinckvos,  H.  S.  Potter,  O.  P. 
Powell,  W.  S.  V.  Price,  J.  F.  Pyles,  C.  B. 
Simpson,  J.  A.  Smith,  T.  F.  Smith,  W.  H.  Smith, 
A.  W.  Sly,  B.  C.  T.  Solly,  S.  H.  Steels,  R.  Stokeb, 
J.  Stroberg,  J.  A.  Taylor,  and  C.  F.  Thomas. 

30  Associates  and  Students:  Messrs.  A.  I!. 
Adams,  M.  S.  Archibald,  J.  V.  G.  Clarence, 
C  J.  Crocker,  C.  A.  Damant,  A.  P.  Davis,  I'.  E. 
Doble.  C.  Greathead,  D.  W.  Qreig,  I'..  de  Baas, 
A.  King,  (;.  W.  Leach,  C.  Lipschitz,  E.  E. 
Mtasdorp,  A.  McAlister,  II.  .1.  v.  <1.  Merwe,  (;. 
Masses,  K.  II.  Nellmapius,    W.  S.   New,   V   N. 

Newland,  G.  H.  Olivier.  C.  0.  Palmer.  V.  .1. 
Pooler,  J.  M.  Robertson,  .1.  R.  II  Robertson, 
1!.  Sawyer,  H.  Stadler,  M.  <  >.  Till.nl.  \\  .  Waters 

and  A.  L.  Wright. 

Formerly  TrararM]  University  College. 


About  120  Visitors,  and  Fred.  Rowland, 
Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  printed  in  the  July  Journal,  were  con- 
firmed. 

NEW    MEMBERS. 

Messrs.  W.  Beaver  and  B.  C.  T.  Solly  were 
appointed  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  announced 
that  all  the  candidates  for  membership  had  been 
unanimously  elected,  as  follows  : — 

Cocking,  A.  S.,  Messrs.    Kynocli,   Ltd.,   Umbogin- 

twini.  Natal. 
Crowk,    Thomas    Bennet,    Portland    G.  M.   ('<>.. 

Victor,    Colorado,    V.  s.  A.       Superintendent, 

Victor  Mill. 
Druckks,    ABTHUB     Eilf.rt,    The    Oriental    Con. 

Mining  Co,,  Paxacol,  Korea     Consulting  Metal- 
lurgist. 
FEEUSBEBfa,  Adolph,   West  Sumatra  Miinen  Syn- 

dikaat,   Mangani  via   Pajacombo,   Wesi   Coasl 

Sumatra.     Technological    Engineer.     (Transfer 

from  Associate  Roll). 
Hughes,    Arthur    Robert,    Simmer   and   .lack 

Pro]..  Mine-.  Ltd.,   I'.o.  Boi   192,  Germiston. 

Mine  Foreman. 
Hun  SIM80N,    James   William,    Goldfields   Con- 
solidated Mines  Co.,  Goldheld,  Nevada,  U.S  \ 

.Mill  Superintendent . 
Lawrib,   W.   W.,   Village  Deep,   Ltd.,  I'.  O.    Box 

1064,  Johannesburg.     Underground  Manager. 
Lofts,    Hoi:a<k    Fki.iikric,   i  o   I'.    <  >.     Box    1183, 

Johannesburg.       Reduction     Works     Manager. 

(Transfer 'from  Associate  Hull.) 
1'i.m.i  ];n  i..  s<,  i.nkv,  Easl  Land  Proprietary  Mines. 

Ltd.,   I'.  o.  Box 67,  Easl  Kami.    Joint  General 

Manager. 
Rams  at,  Jambs  D las,  Rand  Klip,  Ltd.,  I' 

Box  -.  Benoni.     Mine  Manager. 
Rbdfern,     V.LFRED,   Premier  Coal    Estates,   Brag- 

-omit  P.  O.,  Transvaal.     Mining  Engineer. 
Knit  mi:.  Ernbsi    William,   Village   Deep,    Ltd., 

I".  (i.  Box  1064,  Johannesburg.     Shift  Boss. 
pi  -ii.    Frederick    William,    Geldenhuia    Deep, 

Ltd..  ( leveland,     i  lyanider. 
Simpson,  junr.,  Georob,  M  M.  Ketal d,  Lebong 

Soelit,  Benkoelen,  Sumatra.     Metallurgist. 
^  i  bobi  i'      J.,    Village    Deep,    I'd..    I'.    ( »     Box 

1064,  Johannesburg.     Mine  Foreman. 
\Y  LLTON,    \  i:  i  in  i:  JOHN,  P    0    Bo      I  10,  Johai 

burg.     Mining  Engini  • 
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Wilson,  Harry  L.,  Dolores,  Distrito,  Mina,  Chi- 
huahua, Mexico  via  Guadalupe  y  Calvo.  Mining 
Engineer. 

The  Secretary  :  Since  the  last  meeting  of 
the  Society  the  following  have  been  admitted  by 
the  Council : — 

A-  Associates. — 

Bk am  iiwaitk,  Stanley,  corner  of  Doran  and  East 

Streets,  Jeppes  Extension.     Cyanider. 
COURTENAY,  BENJAMIN  CiiARLES,*Geldenhuis  Deep, 

Ltd.  (North  Section).  Cleveland.     Cyanider. 
Donaldson,  Duncan  Lane,  Geldenlmis  Deep,  Ltd., 

P.  0.  Box  5,  Cleveland.     Cyanider. 
Giddings,  Donald  Shirley,  Portland  Gold  Mining 

Co.,  Victor,  Colorado,  LT.S.A.     Chemist,  Victor 

Mill. 
GUTHRIE,  GILBERT  L.,  c/o  Butters  Co.,  333  Kearney 

St.,  San  Erancisco,  California,  U.S.A.    Cyanide 

Engineer. 
How.\i:i>,  T.  C.  L.,  Penhalonga  Proprietary  Mines, 

Ltd.,  Umtali,  Rhodesia.     Analyst. 
Jack.  William  Drummond,  Geldenlmis  Deep,  Ltd., 

1'.  0.  Box  5,  Cleveland.     Cyanider. 
Jbudwine,  Hu<;h  Myddelton,  Geldenlmis  Deep, 

Ltd.  (West  Section),  Cleveland.     Cyanide  Shift 

Leader. 
Kemp.    Herbert  Sidney,  Geldenlmis  Deep,  Ltd., 

P.  O.  Box  55,  Cleveland.    Junior  Amalgamator. 
Leai  .i.  GEORGE  William,  Geldenlmis  Deep  (East 

S    -tion),  P.  0.  Box  54,  Cleveland.     Cyanider. 
Macrr,    Lionel   William,   Post  Office,   Pilgrim's 

lli'-t,  Tiansvaal.     Mine  Surveyor. 
Mackenzie,     Alexander    Wilkie,    Elandsdnft 

1  ■   M.  Co.,  via  Sabie.     Miner. 
Maine.  Lionel  Thomas  de,  Geldenlmis  Deep,  Ltd., 

P.  ().  Box  5,  Cleveland.     Cyanider. 
Mathews,   Georgk    Erazer,   B.A.(T.C.D.),   East 

Land  Proprietary  Mines,  Ltd.,  Box   159,  East 

Band.     Assistant  Chemist. 
IIOIK,    J  ami-   STANLEY,   P.    0.   Box  62,  Knights. 

<  yanider. 
Moo  he,    William,   Geldenlmis  Deep,  Ltd.,    P.  O. 

Box  54,  Cleveland.     Assistant  Amalgamator. 
POTHECART,  GEORGE,  Sheba  Gold  Mining  Co.,  Ltd., 

Eureka,      ''yanider. 
Wmi  k.  STARLET  Howe,  Great  Boulder  No.  1,  Ltd., 

Mt.  Magnet,  West  Australia.     Assayer. 
ZlPP,  William  Frederick,  Geldenhuis  Deep,  Ltd., 

P.  <».  Box  39,  Cleveland.     Cyanider. 

As  Students. — 
ALLISON,    William,   Celdenhuis   Deep,  Ltd.  (East 
tion),  I*.  0.  Box  54,  Cleveland.  Mill  Learner. 


Archibald,  Max  Stanfield  Eaton,  Knights  Deep, 
Ltd.,  1'.  O.  Box  143,  Germiston.  Cyanide 
Learner. 

Ball,  Henry    Herbert,  Geldenlmis  Deep  (East 

tion  .  I'.  0.  Box  54,  Cleveland.  Mill  Learner. 

Broad,  Francis  Rous,  Geldenhuis   Deep,   Ltd., 

I'.  0.  Box  51,  Cleveland.     Cyanider. 

COPELAND,  Anson  William  'Shaw,  Geldenhuis 
Deej,,  Ltd.  (We-t.  Section),  I*.  0.  Box  54,  Cleve- 
land     '   .    >,ide  Learner. 

GIBBS,  Norman  Murray,  Geldenhuis  Deep,  Ltd. 
tion),  J'.  ().  Box  54,  Cleveland. 
Learner. 

GOLDBERG,  SAM,  Geldenlmis  Deep,  Ltd.  (East 
Section),  I'.  0.  Box  51,  Cleveland.   Mill  Learner. 

"  lenhuia    beep,   Ltd.   (North 

ion,,  I'.  0.  Box  5,  Cleveland.  Cyanide 
Learner. 


Hasserus,  BaldurF.  Christian,  Geldenhuis  Deep, 

Ltd.   (North  Section),  P.   O.  Box  5,  Cleveland. 

Sampler. 
Hawkins,  Thomas  Henry,  Geldenhuis  Deep,  Ltd. 

(East  Section),  P.  0.  Box  54    Cleveland.     Tube 

Mill  Learner. 
Kemp,  Norman,  Geldenhuis  Deep,  Ltd.,  P.  O.  Box 

54,  Cleveland.     Cyanider. 
Lindhorst,  Richard,  Geldenhuis  Deep,  Ltd.,  P.  O. 

Box  5,  Cleveland.     Cyanide  Learner. 
McCaffery,  Harold,  Geldenhuis  Deep,  Ltd.,  P.  O. 

Box  54,  Cleveland.     Cyanide  Learner. 
Merwe,  Hendrik  Johannes  van  der,  Geldenhuis 

Deep,  Ltd.,  P.  O.  Box  5,  Cleveland.     Cyanider 

Learner. 
Noel,  Arthur  de  Jersey,  Geldenhuis  Deep,  Ltd. 

(East  Section),  P.  O.  Box  54,  Cleveland.     Mill 

Learner. 
Palmer,  Cecil  Owen,  Geldenhuis  Deep,  Ltd.,  P.  O. 

Box  54,  Cleveland.     Cyanide  Learner. 
Shearar,  George  Linden,  Geldenhuis  Deep,  Ltd., 

P.  O.  Box  54,  Cleveland.     Cyanide  Learner. 
Tucker,   Bernard  Somers,  Simmer  Deep,  Ltd., 

P.  O.  Box  178,  Germiston.     Cyanide  Learner. 
White,  Percy,  Geldenhuis  Deep,  Ltd.,  P.  0.  Boxl, 

Cleveland.     Cyanide  Learner 
Witt,  Arthur  Bachelor  de,  Simmer  Deep,  Ltd., 

P.  O.  Box  178,  Germiston.     Cyanide  Learner. 

General  Business. 

The  President  :  We  have  had  letters  from 
Lord  Gladstone,  who  has  been  good  enough  to 
accept  the  Honorary  Presidentship  of  the  Society, 
and  from  our  four  Hon.  Vice-Presidents,  Hon. 
J.  C.  Smuts  (as  Minister  of  Mines),  Mr.  J.  G. 
Hamilton,  M.V.O.  (President,  Transvaal  Chamber 
of  Mines),  Mr.  Lionel  Phillips  and  Mr.  J.  W.  S. 
Langerman  (Past-Presidents,  Transvaal  Chamber 
of  Mines),  accepting  office. 

With  regard  to  the  matter  Mr.  Crosse  raised 
at  the  last  meeting,  as  to  the  procedure  at 
these  general  meetings,  we  brought  the  matter 
before  the  Council,  and  the  Council  was  of 
opinion  that  the  question  had  been  sufficiently 
ventilated  at  last  meeting,  but  that  we  ought  to 
do  our  best  to  accelerate  matters  at  our  meetings 
so  as  not  to  waste  time.  Whenever  we  get 
original  papers  to  hand  in  time  before  a  meeting, 
the  Secretary  will  try  to  send  out  copies  to  those 
he  knows  to  be  interested. 

We  have  had  to  abandon  the  Social  Dinner  owing 
to  the  Union  Club  being  unable  to  meet  us  in  the 
matter.  They  could  not  guarantee  us  accommo- 
dation, and  we  could  not  find  another  suitable 
place  to  go  to. 

Another  matter  I  want  to  mention  is  that 
we  have  joined  with  eight  other  scientific  and 
technical  societies  in  composing  a  Loyal  Address 
to  the  Duke  of  Connaught,  who  is  due  here  in 
about  two  months.  The  Secretary  has  a  copy  of 
the  proposed  Address,  if  anyone  would  like  to  see 
it.  The  Society  is  also  going  to  renew  its  offer 
of  the  prizes  to  the  South  African  School  of  Mines 
which  we  gave  last  year. 
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General  Business. 


PRIMUS    STOVES. 

Mr.  F.  J.    Pooler   (Associate)  :     I   want   very 
particularly  to  draw  the  attention  of  tue  Society 
to  a  matter  which  I  think  we  might  well  take  up, 
namely,  the   question  of  the  dangers  in  the  use, 
misuse  and  abuse  of  "Primus  stoves."  It  concerns 
perhaps    three    classes    of    people.       There    are 
assayers — men  who  can  look  after  themselves — 
and     the    stoves   are   used   very    extensively    in 
households,    but    what    I    am    chiefly  concerned 
with,  they  are  largely  used  in   schools.     If  this 
Society  does  not  take  the  matter  up,  I  do  not  see 
who  is  going  to  do  it.     Quite  recently  there  was 
a  serious  accident   in  Jeppe  Street,  when  a  lady 
got  very  badly  hurt.    I  think  a  sub-committee  of 
the  Council  should  be  asked  to  take  the   matter 
up  and  report  at  our  next  "Chemical"  meeting 
as  to  the   possibility  of  substituting  for   Primus 
stoves,  something  equally  suitable  and  of  course 
no  more  or   very  little    more  costly,  and  at  the 
same  time  perhaps  they  may  be  able  to  report  on 
the    general  disadvantages  of  "  Primus  stoves  " 
There  is  another  point  that  might  be  worth  con- 
sidering in  the  interests  of  the  children  generally, 
whether  the  attention  of  the  Education  Depart- 
ment should  not  be  called  to  the  fact  that  they  are 
a  great  danger.  This  country  is  not  altogether  over- 
populated,  and  there  is  no  use  in  puttingdeath traps 
in  the  way  of  the  children,  especially  in  our  schools. 
Prof.  J.  A.  Wilkinson  {Member  of  Council)  : 
I  have  much  pleasure  in  endorsing  the  remarks, 
which    have    been    made    by    the    last    speaker 
concerning  the  dangers  attendant  on  the   use  of 
"Primus  stoves,"  and  am  also  of  the  opinion,  that 
this  matter  may  very  rightly  form  a   subject  for 
the  earnest  consideration  of  the  Council  cf  this 
Society,  if  only  on  account  of  the  large   Dumber 
of    these    articles,  which    are    in    domestic    use. 
From  the  point  of  view  of  the  heating  appliances 
requisite  for  laboratories,  the  nature  of  the  work 
to  be  performed    must   lie   carefully   considered. 
The    means   at   our   disposal    may   be  classified 
under    the   headings  of  solids,  liquids  and  g;i 
For  the  prolonged  maintenance  of  high  tempera- 
tures, such   as   are    required   in   gold  assay  work, 
Coke,  wood  and  coal  are  suitable,  but  tor  ordinary 
chemical  work,  such  as  is  performed  in  analytical 
and    teaching    laboratories,    solids  are    out  of  the 
question,  and  liquids  or   gases    must   be   used. 
The  choice  in  both  cases  is,  however,  extremely 
limited.  The  only  liquids,  which  are  feasible,  are 
alcohol    and    petrol.      The    dangers    arising    from 
the  use  of  these  Bubstanct  -  are  accounted  for  by 
tin'  tart  ilut  their  vapours  form  explosive  mixtures 
when     mixed     with     certain     volumes      of      air. 

Mixtures  of  gases  required  tor  heating  purpo 
may  be  manufactured   from    carbonaceous   Bub 
stances,  such  as,  wood,  coal,  oil,  etc.     There  are 
few    laboratories,  however,   which    an'    endowed 


with  means  sufficient  to  instal  an  expensive  gas 
plant  for  private  use.  During  the  last  ten  yi 
which  has  seen  the  rise  of  the  motor  industry 
and  the  excessive  production  of  petrol,  a  cheap 
method  of  manufacturing  a  suitable  gas  for  this 
purpose  has  been  invented,  obtained  by  passing 
air  through  petrol.  This  gas,  known  under 
the  names  air  gas,  petrolene,  etc.,  can  be  used 
and  piped  in  a  manner  exactly  similar  to  coal 
and,  as  the  apparatus  is  automatic,  it  needs  but 
little  attention.  For  teaching  laboratories  more 
especially  it  is  extremely  convenient  and  useful, 
and  the  cost  of  maintenance  small.  In  conclusion, 
I  may  say  that  I  am  glad  to  hear  from  our 
President,  that  the  Council  will  give  the  matter 
its  attention,  and  I  will  therefore  defer  any 
further  remarks  for  the  present. 

The  President :  Well,  gentlemen,  I  think  we 
are  in  agreement  with  what  Mr.  Fooler  .- 
These  things  are  undoubtedly  a  danger,  and  I 
think  the  Council  will  be  willing  to  inquire  into 
the  matter  and  see  if  we  can  persuade  those  in 
authority  to  find  some  better  scheme.  I  should 
like  to  know  if  any  assayers  have  anything  t..  say 
as  to  their  experience  of  these  things. 

Mr.    Fraser    F.    Alexander     (Member    of 

Council)  :  I  agree,  as  the  previous  speakers 
have  pointed  out,  that  these  things  are  an  abomi- 
nation, and  I  believe  it  would  be  wise  on  our 
part  to  recommend  that  the  matter  should  form 
a  plank  in  the  efficiency  platforms  before  the 
country  to-day.  No  doubt  we  will  find  necessity 
become  the  mother  of  invention  if  legislated 
upon,  and  we  shall  then  get  something  better. 

ST&BBT    IM  BT. 

The  President:    There  has  been  some  con 
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FIG.  II.— Dust  from  Market  Square,   x  10'», 
polarised.     Many  angular  particles. 


THE  EFFICIENCY  OF   LABOUR   UNDER- 
GROUND. 


By  Tom  Johnson  (Member  of  Council). 


PlO    III.     Finest  Dust  from  Laboratory  dark- 
room (no  window;.    No  angular  particles. 

in  the  papers  as  to  street  dust  causing 

miners'    phthisis     amongst    the    inhabitants    of 

Johannesburg.     We  exhibited  some  lantern  slides 

of  this  du.^t  in  1903,  and  f  have  some  new  ones 

pared  lart  week  which  I  would  like  to  show 

mostly  rounded  quartz 
tides  stained  red  with  iron  oxide,  hut  there  is 
o  a  proportion  of  clear  angular  stuff  which  has 
probably  come  from  the  tailings  dumps. 


The  interest  I  take  in  increasing  the  efficiency 
of  labour  and  machinery  must  be  my  excuse  for 
bringing  this  paper  before  you. 

As  you  all  know,  there  is  plenty  of  room  for 
improvement  ;  the  trouble  is,  how  to  bring  it 
about.  I  have  at  various  times  had  a  little  to 
say  about  the  matter,  and  many  ways  have 
been  proposed,  but  we  are  advancing  very  slowly, 
especially  in  regard  to  underground  labour.  We 
hear  a  great  deal  about  shortage  of  native  labour, 
yet  we  are  continually  wasting  it.  For  some 
years  I  have  been  advocating  that  more  use 
should  be  made  of  mechanical  means  of  handling 
rock,  both  in  shovelling  and  tramming.  I  recom- 
mended motors  for  drives  as  they  would  be  more 
"  flexible "  than  any  other  mechanical  means, 
but  to  make  such  a  scheme  come  out  at  its  best, 
we  must  produce  more  ore  at  each  stope  and  on 
each  level.  These  things  are,  however,  intended 
to  increase  the  efficiency  of  the  mine  as  a  whole, 
but  to-night,  on  the  other  hand,  I  wish  to  point 
out  bow  I  think  the  efficiency  of  the  men  them- 
selves could  be  increased. 

Many  managers  of  our  mines  have  tried  different 
methods  of  increasing  the  efficiency  of  the 
workers,  particularly  the  underground  workers, 
but  in  dealing  with  whites  they  do  not  appear 
to  have  had  much  success.  The  general 
system  of  paying  a  standard  rate,  whethei  to 
manager  or  workman,  in  my  mind  tends  to 
decreased  efficiency,  for  the  reason  that  the  good 
worker  gets  only  the  same  pay  as  the  inferior 
worker.  A  standard  rate  of  pay  is  bad,  as  men 
are  not  standard.  The  employer  does  not  always 
try  to  gauge  the  abilities  of  the  worker  or  the 
amount  of  work  he  does,  with  the  result  that  the 
good  workman  is  not  paid  as  much  as  he  should 
be,  and  the  inefficient  man  gets  more  than  he 
should,  a  state  of  affair  which  dissatisfies  the  one 
and  demoralizes  the  other.  Of  course,  some 
might  say  "  discharge  the  inefficient  man,"  but 
that  cannot  be  done  here,  for  we  have  not  enough 
good  men  to  go  round.  Again,  what  is  to  become 
of  the  poor  man  1  It  is  not  always  his  fault  that 
he  cannot  come  up  to  high  water  level.  Pay  him 
according  to  his  worth,  then  there  will  be  a 
chance  for  the  good  man  to  get  his  worth  also. 
Under  the  present  system  the  good  man  has  no 
remedy  but  to  try  and  raise  the  general  wage 
level.  So  unions  are  formed,  and  the  idea  is  bred 
that — "  they  should  take  who  have  the  power, 
and  they  should  keep  who  can,"  and  this  is  true 
of  both  sides — employers  and  employed.     Now, 
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this  kind  of  spirit  is  not  right,  and  as  long  as  the 
interests  of  the  employers  and  employes  seem  to 
be  antagonistic,  there  will  be  conflict.  Conflict 
is  mostly  unnecessary  and  we  should  try  to  do 
without  it.  If  one  side  would  not  try  to  get  tin- 
better  of  the  other  there  would  then  be  a  chance 
of  better  doings.  It  is  only  natural  that  work- 
men should  try  to  get  as  much  money  as  possible 
for  their  work,  as  it  is  also  for  the  employer  to 
get  as  much  work  done  as  possible  for  the  money 
he  pays.  Nevertheless  it  is  our  duty  to  try  and 
harmonize  these  conflicting  factors. 

In  day's  pay  work,  if  one  man's  wages  are 
raised  others  are  apt  to  claim  a  rise  also,  and  in 
works  where  no  accurate  records  are  kept  of  the 
amount  of  work  that  the  different  men  are  doing, 
one  cannot  blame  them.  If  records  were  kept 
the  manager  would  know  who  deserved  an  in- 
crease, but  having  no  records  he  does  not  know 
those  who  deserve  a  rise,  and  consequently 
decides  not  to  make  any.  Accordingly  the  good 
man  naturally  gets  dissatisfied  and  slackens  his 
pace  to  something  like  the  indifferent  man's,  that 
is,  he  does  only  just  enough  to  keep  his  job.  In 
this  way  the  employer  who  pays  at  the  poor 
worker's  rate  gets  only,  at  most,  the  efficiency  for 
which  he  pays,  thereby  losing  on  his  good  work- 
men, who  are  working  below  their  capacity.  It 
must  be  understood  that  by  capacity  I  mean 
quality  and  quantity  of  work  accomplished  by 
proper  effort,  that  is,  not  necessarily  by  sweat 
ing,  as  the  man  who  makes  the  greatest 
fuss  is  by  no  means  the  one  who  usually 
accomplishes  the  most  work.  We  very  often 
buy  stores  on  the  same  principle,  quality  being  a 
secondary  consideration  so  long  as  the  goods  bear 
the  same  name.  It  is  a  very  wasteful  way,  especi- 
ally with  workmen,  for,  as  a  rule,  the  difference  in 
quality  of  workmen  is  far  greater  than  the  differ- 
ence in  quality  of  material. 

Below  I  try  to  show  how  we  could  make  the 
interests  of  both  employers  and  emplo 
harmonize.  Increased  efficiency  is  the  remedy, 
and  this  is  to  be  gained  by  paying  each  man  as 
near  as  possible  by  results,  and  not  by  the  time 
actually  put  in.  The  manner  of  payment  may  be 
either  by  day's  pay  and  d  bonus  for  accomplishing 
a  certain  task,  or  contract  and  bonus  ;  as  much 
contract  as  possible  for  it  puts  a  greater  premium 
on  individual  effort,  hut  it  must  be  carried  out  in 
an  honourable  spirit  or  it  will  fail.  It  is  true, 
foremen  and  shift  bosses  cannot  always  tell  which 
their  best  men  as  far  as  turning  oul  besl 
results  is  concerned,  so  accurate  records  should  be 
kept  of  every  man's  work  as  much  as  possible,  i  hi  n 
a  fair  task  should  be  set  and  a  bonus  paid  to  all 
men  doing  the  task,  aleo  for  any  work 
beyond  thta  task. 


Now,  it  is  also  true  that  many  of  the  young 
fellows  who  are  "  shiftbossing,"  etc.,  in  our  mines 
have  not  had  sufficient  experience  to  know  when 
a  man  is  doing  a  day's  work,  and  it  a  man  is 
backward  they  cannot  show  him  how  to  advance. 
These  are  to  be  left  out  of  the  following  sch 
for  efficiency,  and  are  to  be  left  to  carry  on  the 
ordinary  routine  work.  I  cannot  understand 
how  employers  expect  to  get  increased  effici- 
ency by  putting  in  as  "shiftb  ting 
fellows  who  have  not  actually  earned  their  living 
at  the  work  they  are  put  to  supervise.  M 
people  who  understand  handling  labour  know 
that  the  man  immediately  over  the  workman 
should  be  one  who  has  gone  through  the  mill  and 
knows  the  details,  like  the  N.C.Cs.  in  the  Army. 
To  put  college  youths  in  as  ahiftbossea,  etc., 
without  their  actually  having  had  a  few  years  at 
manual  labour  is  the  wrong  way  to  get  increased 
efficiency,  and  the  results  from  mines  where  this 
has  largely  been  done  shows  the  folly  of  it.  I 
hope  that  these  young  fellows,  whom  this  descrip- 
tion fits,  will  not  take  it  as  prejudice  on  my  part, 
for  it  is  not.  Many  of  these  young  fellows  have 
been  spoilt  by  having  responsibility  put  on 
them  before  they  were  fit  to  take  it,  and  have 
therefore  failed.  They  have  a  harder  job  to  work 
up  again  than  if  they  had  not  held  BUCh  a  position. 

It  often  happens  that  the  boss  or  foreman  has 
friends,  and  he  is  anxious  to  secure  them  the  best 
positions  in  the  mine,  regardless  of  their  personal 
fitness.  The  result  is  that  less  work  is  performed, 
the  others  become  disgusted  with  the  conditions 
prevailing,  and  the  cost  of  mining  is  thereby 
materially  augmented.  There  are  also  foremen 
who  hold  the  belief  that  only  such  miners  as  are 
born  and  bred  in  certain  districts  can  be  good 
men.  These  bosses  are  unfit  for  their  positions 
owing  to  their  narrow-mindedness.  Mining  is  a 
branch  of  labour  that  can  be  acquired  by  any 
intelligent  man.  and  intelligence  is  not  confined 
to  the  aforesaid  districts  alone.  All  these  tin 
tend  to  decrease  efficiency. 

To    work    the  proposed    Bcheme  expert  teach 
must  lie  used  and  they  should  lie  drawn  from  the 

best   workers  in  the  class  of  work  under  review, 

using  judgment  in  picking  "lit   men   likely   '■•   be 

i  teachers.     The--  experts  know  the  amount 

"I    work   that   can    be   done  ;    they    know    the 

obstacles  that  Btood  in  their  way  when  simple 
workmen,  and  know  how  to  remove  them.  Bach 
of  these  experts  should  lie  put  in  charge  of  a  few 

others,  and  teach  them  how  to  avoid  the  obstacles, 

and  the  best   way  of  doing  tliii .. 

Further,  the  expert  quickly  learns  to  develop 
better   method--  of  avoiding   obstacles     aft 
time  the-  gangs  of  each  expert  could  be  increased). 

The  expert  would  b i  make  hi-  Bel  \  ices  valuable, 

and  it  is  possible  for  him  to  maki-  the 
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efficiency  greater  than  the  previous  best.  The 
expert  after  studying  the  different  conditions  of 
different  portions  of  the  mine,  and  getting  the 
best  and  speediest  way  of  doing  the  work,  has 
still  only  gone  half  way  ;  lie  will  have  to  get 
someone  to  do  the  task,  which  will  probably  take 
some  time,  but  the  desired  result  will  surely 
follow  if  the  task  is  fairly  set. 

When  the  task  is  set,  it  must  be  adhered  to, 
unless  a  quicker  and  easier  way  is  found  for 
doing  the  work. 

I  mentioned  that  the  men  should  be  paid  a 
bonus  for  doing  the  task,  also  for  work  done  over 
the  task.  In  addition  to  paying  this  bonus  to 
the  workmen,  the  expert  should  receive  a  bonus 
for  every  man  who  does  the  task,  and  a  further 
bonus  if  every  man  under  him  does  the  task  ; — 
this  last  bouus  is  intended  to  lead  him  to  devote 
his  attention  to  the  poorer  workers,  otherwise  he 
might  give  all  his  attention  to  those  he  was  sure 
could  get  the  task  done. 

Under  this  scheme,  self-interest  is  brought  into 
play  with  all,  and  I  fancy  that  there  would  be  a 
lot  of  hustling  to  see  that  there  was  plenty  of 
steel  and  of  a  suitable  kind,  wedges,  bars,  etc.  ; 
that  cars,  shaking  shoots  and  other  conveyors, 
trucks,  etc.,  were  kept  in  order,  and  in  time  that 
much  less  supervision  would  be  needed  than  at 
present  in  any  mine  which  adopted  this  system. 

Poor  efficiency  is,  as  a  rule,  not  altogether  the 
fault  of  the  workmen  but  also  of  the  management. 
I  will  try  to  show  this,  in  regard  to  contract  work 
also,  as  the  same  remarks  apply. 

tract, — In  contract  machine  work,  I  fancy 
most  managers  take  the  wrong  way  of  procuring 
cheap  work,  and  the  strange  part  of  it  is  that,  in 
regard  to  natives  they  go  the  right  way  about  it. 
We  set  them  a  task,  and  for  anything  done  over 
that  task,  we  pay  them  more  per  unit  than  for 
the  task  itself,  whereas,  in  treating  with  whites, 
we  penalise  the  best  men  by  cutting  the  price  if 
the  ire  too  high  in  our  eyes;  this  is   dis- 

tinctly wrong,  for  the  effect  of  penalising  the 
_  1  workman  in  proportion  to  his  increased 
i  discourage  him,  so  that  he  learns  to 
limit  his  output  by  that  of  the  poorer  worker  ; 
and  how  can  we  condemn  him  or  be  surprised'? 

Then-  is  one  exception  ;  in  shaft  sinking  we 
■rally  pay  a  bonus  for  increased  footage  and 
find  it  cheapens  the  cost  per  foot,  and  we  have 
not  the  sense  to  apply  this  to  ordinary  producing 
work,  sin, ply  because  our  standing  charges  do  not 
COOie  all  on  one  thing.  It  may  be  argued  that 
the  good  man  is  r.ot.  really  penalised  since  he  gets 
a  good  wage,  hut  I  hold  that  he  is  penalised  unless 
he  gets  the  same  pei  unit  as  the  inefficient.  Another 
instance  of  what  I  mean  is  this.  Some  managers 
are  paying  a  fixed  rat'-  per  shift,  no  matter  what 
Bed,  plus   a  contract   price  per  unit.     For 


example,  I  know  where  a  friend  of  mine,  wishing 
that  none  of  his  men  should  go  home  without 
wages  at  the  end  of  the  month,  gives  them  15s. 
and  13s.  6d.  per  day — machine  and  hammer 
hands  respectively — -plus  say  45s.  per  fathom 
contract  price.  Now,  on  the  face  of  it,  it  looks 
good  business,  but  how  does  it  work  out  1  If  we 
take  three  men,  with  three  machines  each,  break- 
ing ground  in  the  ratio  of  1  :  2  :  3  then  the  price 
per  fathom  for  the  first  is  :  = 
15s.  +45 
1st  = ; =60s.  per  fathom. 

15s.  +  90 
2nd=  — ~n =52s.  6d.  per  fathom. 

„   ,      15s. +  135 

3rd  = o "  =  50s.  per  fathom. 

so  that   the  best  man  gets  10s.  per  fathom  less 

than   the   worst.     If  machine  costs  are  14s.  per 

shift  the  cost  to  the  company  is  : — 

14x3 
=  60s.     +  — —    =  102s.  per  fathom. 


No.  2  =  52"5s.  + 


No.  3  =  50s.     + 


1 

14x 

3 

2 
14  x 

3 

73-5s.  per  fathom. 

64-0s.  per  fathom. 

so  that  the  man  who  saves  the  company  money 

by  his  increased  efficiency,  is  penalised  for  doing 

so.     Is  it  any  wonder  that  we  do  not  get  better 

results  from   our   machinemen  ?     Where    is   the 

encouragement  for  them  to  put  forth  their  best 

efforts  1 

Take  the  cost  per  ton  in  the  above  examples : — 

Stoping  width  4  f t.  =  1 2  tons  per  fathom. 

102 
No.  1  =  -jy  =  8s.  6d. 

735 
No.  2=±^-=6s.  l^d. 

64 
No.  3  =  ytj    =  5s.  4d. 

Now,  if  No.  3  can  make  a  good  wage  at  50s., 
why  should  No.  1  get  10s.  per  fathom  more  than 
he.  Even  were  No.  1  paid  at  50s.  per  fathom 
(like  No.  3)  he  still  costs  the  company  more  than 

92 

No.  3,  for  his  cost  would  be  ^  =  7s.  8d.,  that  is 

a  higher  cost  than  either  of  the  others. 

Instances  of  this  kind  prove  that  the  efficient 
man  at  higher  wages,  is  more  profitable  to  the 
employer  than  the  inefficient  man  at  low  wages. 

It  is  no  use  saying  that  we  have  not  enough  of 
the  No.  3  men.  The  remedy  is  to  put  experts  on 
and  make  more ;  the  increased  efficiency  will 
more  than  pay  for  the  experts.  The  scheme  of 
using  teachers  is  applicable  to  contract  work  as 
well  as  to  day's  pay. 

It  must  be  remembered  that  efficient  labour 
requires  less   machines,  material,    hoisting,    etc., 


Aug.  1910       S.  Penlerick— Ventilation  and  Hcaltlt  Conditions  on  thr  Mim  s  of  the  Witwai 


59 


and  also  that  it  is  not  always  the  total  amount  of 
wages  paid  to  men,  but  the  difference  of  wages 
that  stimulates  exertion.  A  permanent  increase 
of  exertion  will  be  creited,  and  this  by  recogni- 
tion of  individual  effort  and  not  by  compulsion, 
for  it  is  a  sure  thing  that  the  man  who  is  driving 
his  workers  gets  done  down  when  the  workers 
get  the  chance.  Some  bosses  seem  to  like  getting 
into  a  temper  and  putting  their  men  into  one  also 
over  every  little  thing,  which  is  foolishness. 
There  is  a  great  deal  of  truth  in  the  saying, 
"  men  are  like  tools  ;  of  little  use  when  they  lose 
their  temper."  A  ranting,  roaring  wa)  of  giving 
orders,  though  much  in  favour  with  certain  types 
of  foremen  and  other  bosses,  never  accomplishes 
one-half  as  much  as  the  cool,  collected,  sure  of- 
himself  commands  of  the  official  who,  by  his 
actions,  shows  that  he  knows  his  business. 

Employment  of  men  of  different  nationalities 
should  be  encouraged,  as  some  miners  delight  in 
showing  their  working  capacity  over  men  of 
another  race. 

Keep  men  for  long  periods  on  the  property  if 
possible,  so  that  they  get  to  look  at  the  place  as 
home  ;  they  will  then  take  an  interest  and  pride 
in  keeping  the  property  to  the  front.  Men 
thoroughly  used  to  the  mine  will  do  more  than 
newcomers.  Bonuses  in  the  shape  of  shares  of 
the  mine  itself  might  be  given,  thus  making  them 
part  owners. 

Another  great  essential  to  efficiency  on  a  mine 
is  team  work.  By  this  is  meant  that  every  head 
of  a  department  must  co-operate  with  the  other 
heads  of  departments  ;  similarly  with  the  men, 
each  must  perform  his  duties  promptly  and  cheer 
fully.  Orders  are  not  issued  for  amusement  : 
they  are  intended  to  fulfil  a  definite  purpose,  and 
it  is  only  by  everyone  concerned  doing  his  best 
that  things  can  be  kept  running  smoothly.  It  is 
the  carrying  out  of  the  details,  one  man  working 
with  another,  that  makes  the  whole  count. 

To  all,  I  would  say,  learn  to  take  a  real  intert  si 
and  pleasure  in  your  work.  During  working 
hours  think  of  nothing  else.  Make  your  work 
the  real  thing.  Let  pleasures  and  outside 
interests  be  on  one  side,  and  the  results  are  bound 
to  turn  out  pleasant. 

In  conclusion,  I  hope  that  members  will 
give  me  B  few  hard  hits,  just  to  let  us 
know  that  the  mining  members  of  the  Society 
are  alive  :  w  come  along  and  do  your  little  Bhare 
to  keep  up  the  reputation  of  the  Society  of  being 
composed  of  the  liveliest,  hardest  and  Btraigbtest 
hitter.-  known. 

The  President  :  I  wish  to  thank  Mr.  Johnson 
on  your  behalf  for  bringing  forward  a  papei  on 
such  a  controversial  subject.  It  will  give  us 
plenty   of   discussion.     Ii    I    may   say   so,    Mr. 


Johnson  has  in  the  past  been  perhaps  mistaken 
for  a  visionary,  but  I  think  he  is  now  beginning 
to  come  into  his  own.  You  will  remember,  for 
example,  that  he  was  the  pioneer  on  the  question 
of  ventilation  now  so  prominent  in  this  country, 
having  read  a  paper  on  it  before  us  about  the 
year  1903.  In  the  present  paper,  one  of  the  new 
things  he  has  brought  forward  is  the  point  as 
how  trade  unions  originate.  I  fancy  some  of  you 
will  have  something  to  say  on  that. 


VENTILATION     AND     BEALTB     CONDI- 
TIONS ON  THE  MINKS  OF  THE  WIT- 
WATERSRAND,     WITH    SPECIAL 
REFERENCE    TO    THE    VEN- 
TILATION SYSTEM  OF  THE 
EAST     RAND     PROPRIE- 
TARY MINES. 


By  S.   PknIiKRICK  (Member.) 


"  The  three  main  factors  directly  incident  to 
their  occupation,  which  combine  to  produce 
disease  amongst  the  miners  on  the  Witwatersrand 
are  dust,  infective  processes,  particularly  tuber- 
culosis and  in  a  lesser  degree  the  fumes  arising 
from  the  use  (or  abuse)  of  explosives." 

This  statement  was  made  by  Dr.  Irvine  in  his 
evidence  before  the  Mining  Regulations  Commis- 
sion in  May,  1908,  and  with  that  statement  there 
must  be  universal  agreement. 

The  causes  of  these  diseases  have  been  dis- 
cussed at  great  length  by  numerous  authorities, 
and  my  object  here  is  to  deal  with  the  means  to 
be  adopted  to  remove  these  causes 

Dust. — This  constitutes  the  greatesl  danger 
which  the  underground  worker  has  to  combat. 
The  sources  of  dust  are: — (a)  Rock  drill 
(b)  Blasting;  (c)  Handling  of  rock.  It  must  be 
acknowledged  that  the  proper  use  of  water  in 
conjunction  with  rock  drilling  effectually  allays 
the  dust  generated  during  the  operatic  n.  In  the 
face  of  this  acknowledged  fact  it  is  astounding 
that  to-day  this  remedy  has  not,  in  many  of  our 

mines,  been  completely  carried  out.       The  proper 

use  of  water  implies: — 1.  An  adequate  supply  of 

dean    water.      '_'.  Efficient  application  oi  same. 

With  regard   to  these  points  the  law  aire 

has  power    to    insist    on    their   fulfilment      Mines 

and  Works  Regulations,  Act  I  )»'»  and  Amend 
ment  published  in  Gk>vernmen1  Notice  No.  l-7v 
of  1908. 

A-  there  can    be  no  possibl  *  non- 

compliance  with  the  Kegulatioi  ting  to  this 

which  non-compliance  should  reallj  osirlered 

a  criminal    offence,    I    would    urge    the   rigorous 
enforcement    ol    the    law,   and,   it   n< 
in,  i  the  [penalty  for  offei 
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I  would  here  express  my  agreement  with  the 
opinion  of  the  Mining  Regulations  Commission 
with  reference  to  respirators.  For  continuous 
wear  they  are  useless,  although  for  occasional 
wear  they  are  useful,  eg.,  when  returning  to  the 
face  after  the  cut  has  been  blasted. 

To  the  same  system  of  water  supply  mentioned 
above  there  must  also  be  connected  a  device  for 
spraying  water  on  to  the  face  after  blasting  to 
arrest  and  settle  the  dust  generated  at  the  time 
of  the  Wast,  For  this  purpose  the  "James 
Water  Blast,-'  or  some  similar  device,  is  quite 
satisfactory. 

On  the  East  Rand  Proprietary  Mines  we 
simply  connect  the  f  in.  water  pipe  to  the 
2  in.  air  pipe,  fitting  cocks  on  each  behind 
the  junction  at  a  point  where  they  can 
conveniently  be  operated.  Care  must  be  taken 
to  prevent  the  water  getting  into  the  air  pipe 
except  when  the  water  blast  is  required. 

An  ordinary  hose  pipe  is  sufficient  for  spraying 
water  over  rock  which  is  being  handled,  but  this 
spraying  must  be  frequent  throughout  the 
operation, 

For  the  prevention  of  dust  in  stopes  we  have 
nozzles  (either  directly  on  the  water  pipe  or  on 
hoses)  at  convenient  points  on  the  drives  above, 
from  which  a  stream  is  directed  on  to  the  face 
and  also  on  to  the  top  of  stulls  on  which  there 
may  be  an  accumulation  of  fines  from  blasting. 

The  adoption  of  all  these  precautions  will  have 
changed  the  bulk  of  the  dust  into  mud  and 
settled  it,  but  there  is  still  a  certain  amount  of 
very  fine  dust  in  suspension  escaping  the  closest 
efforts  at  settlement.  This  dust  must  be  con- 
stantly carried  out  of  the  mine  and  not  allowed 
to  accumulate  at  points  where  it  cannot  be 
attacked,  but  where  periodically  it  can  be  stirred 
up  so  as  to  vitiate  the  atmosphere.  This  demon- 
strates one  of  the  necessities  for  adequate 
ventilation. 

Fig.  1  is  an  apparatus  for  taking  dust  samples. 
It  consists  of  an  aspirator  through  which  the 
air  is.  drawn  by  suction.  The  drum  holds 
about  15  litres  of  water  and  the  period  of  taking 
tmple  can  be  regulated  by  the  valve  at  the 
bottom  of  the  drum.  This  is  a  convenient  size 
for  a  two  to  three  hours  sample.  These  samples 
should  be  taken  periodically  to  ascertain  what 
has  actually  been  accomplished.  To  Mr.  C. 
Toombs,  Experimental  Chemist,  E.R.P.M.,  be- 
longs the  credit  for  this  neat  and  efficient 
arrangement. 

Now  ho  far  I  have  described  measures  actually 
ployed    for    dealing   with    dust,    the  primary 

of  our  minen  phthisis.      The  Government, 
ployer    and    employe    must   all    co-operate  to 
iicate  the  disease  and  prevent  its  ravages. 


Fig.  1. — Apparatus  for  taking  Dust  Samples. 

Tubercular  Disease.—  The  incidence  of  this 
disease  amongst  miners  is  generally  believed  to  be 
entirely  due  to  the  conditions  under  which  he 
works.  While  recognising  that  this  is  to  a 
certain  extent  true,  it  must  be  admitted  that  the 
conditions  of  private  life  have  also  contributed 
their  share.  The  unfavourable  condition  still 
existing  underground  is  impure  air,  and  there  is 
but  one  solution,  namely,  adequate  ventilation. 

It  is  necessary  now  to  consider  the  conditions 
of  living  prevalent  amongst  the  class  of  workmen 
who  are  the  greatest  sufferers.  The  actual  period 
spent  at  work  underground  nowadays  cannot  in  any 
way  be  considered  excessive,  and  provided  both 
employer  and  employe  have  fulfilled  their  respec- 
tive obligations,  the  possibility  of  contracting  this 
disease  in  the  mine  should  be  reduced  to  a 
minimum  ;  but  even  with  a  plentiful  supply  of 
fresh  air  circulating  through  the  mine,  one  must 
recognise  the  existence  of  circumstances  favour- 
able to  the  development  of  disease  in  one  predis- 
posed thereto,  ey.,  changes  of  temperature  and 
humidity  ;  but  surely  common-sense  pracautions 
on  the  part  of  the  individual  (such  as  cleanliness, 


Aug.  1910      S.  Penlerick— Ventilation  and  Health  Conditions  on  the  Mine*  of  the  Witwateri 


61 


suitable  clothing  and  the  proper  use  of  the 
change-house,  which  latter  must  be  efficiently 
equipped  in  the  first  place  by  the  employer) 
would  eifectively  protect  the  miner. 

All  the  precautions  already  referred  to  cannot 
however  have  their  full  effect  unless  ordinary 
hygienic  conditions  of  living  be  observed. 
Generally  speaking,  the  housing  accommodation 
is  reasonably  satisfactory  and  is  unquestionably 
so  on  the  newer  properties.  The  responsibility 
now  rests  with  the  miner  for  the  maintenance  of 
fresh  air  constantly  circulating  through  his  room, 
for  which  purpose  windows  and  ventilators  are 
provided,  and  we  think  that  every  inducement 
should  be  made  to  enable  him  to  engage  in 
healthy  outdoor  recreation.  Thereby  his  general 
health  may  undoubtedly  be  much  improved  and 
the  spread  of  infectious  disease  minimised. 

Vitiation  of  mine  air  by  gases  from  the  use 
(or  abuse)  of  explosives. — The  gases  produced  by 
the  detonation,  or  more  of  less  complete 
detonation,  of  explosives  are  well  known. 
For  our  purpose  we  will  merely  consider  that  we 
have  a  quantity  of  vitiated  air  to  dilute  and 
displace,  which  is  a  question   again    of  adequate 

rt  lit  i  hit  ion. 

I  would  here  refer  to  the  deplorable  careless- 
ness of  some  men,  who,  regardless  of  their  own 
safety  and  that  of  their  fellow  workmen,  neglect 
the  most  obvious  precautions  necessary  in  the 
handling  of  dangerous  explosives,  which  neglect 
has  been  the  cause  of  some  of  our  most  serious 
calamities.  The  great  majority  of  miners  fully 
appreciate  the  seriousness  of  this  matter,  and  I 
would  urge  them  to  use  their  influence  with  their 
less  enlightened  fellow-workers  to  prevent,  as  far 
as  possible,  the  recurrence  of  avoidable  accidents 
which  have  resulted  in  deplorable  loss  of  life. 

The  vitiation  of  mine  air  from  other  sources 
than  that  of  gases  resulting  from  blasting, 
namely,  respiration,  lights,  decaying  timber,  etc  , 
must  also  be  considered.  Excessive  temperature 
and  humidity  are  not  directly  injurious  to  the 
health  of  the  miner,  but  affect  his  capacity  for 
work. 

Wet  and  dry  bulb  readings  should  be  taken  at 
least  once  a  month  from  all  development  points 
and  occasionally  from  the  various  stopes  also. 
All  readings  must  be  systematically  recorded. 

I  have  so  far  been  considering  the  factors 
affecting  the  health  of  the  miner  underground, 
namely,  dust  and  vitiated  atmosphere,  and  I 
have  stated  the  necessary  provisions  for  dealing 
with  dust.  [  now  come  to  the  question  of  venti 
lating  these  mines  with  the  object  of  diluting 
and  displacing  the  air  and  maintaining  a  fresh 
air  current  throughout  all  the  working  points. 
As  a  standard  fc  r  our  fresh  air  we  may  assume  tin- 
adoption  of   the  standard   recommended   by   the 


Mining  Regulations  Commission,  which  will,  in 
my  opinion,  be  quite  satisfactory  as  far  as  the 
Rand  is  concerned  : — 

(1)   "In   every    metalliferous   mine    sufficient 
air  shall   be   provided   and  such    other   arrange- 
ments made   that  in   any    sample   of   air   taken 
under  normal  working  conditions  from  any  part 
of  the  mine  not  less  than  one  hour  after  blasting." 
(a)  "  the  proportion  of  carbon  dioxide  shall 
not,  as  regards  any  mine  within  the  Wit- 
watersrand  area,   exceed  twenty  volumes 

per  ten  thousand  of  air    (0.2%) 

(//)  "  the    proportion    of   carbon    monoxide 
shall    not   exceed    one    volume    per    ten 

thousand   of  air (0.01%) 

(c)  "  no  practically  determinable  amount  of 

the  oxides  of  nitrogen  (XO  and    NO.,) 

shall  be  present." 

Our  task  is  :  (1)  The  provision  of  a  sufficient 

quantity  of  fresh  air.     (2)  The  efficient  distribu- 

of  same. 

I  consider  that  the  most  convenient  way 
of  illustrating  the  principles  to  be  followed 
will  be  to  describe  the  system  already  installed 
at  the  East  Rand  Proprietary  Mines  Of  course 
the  details  will  not  always  be  applicable  to  other 
mines,  but  the  general  principle  remains  the  same. 
The  position  of  affairs  in  1906,  when  the 
question  of  installing  artificial  ventilation  was 
taken  up,  was  that  the  Farrar,  Comet  and  Cason 
Shafts  were  the  natural  downcasts  of  the  property, 
while  the  No.  1,  Driefontein,  and  the  Main  Shaft, 
Angelo,  were  upcasts.  The  old  St.  Angelo  Shaft, 
West  of  the  Main  Shaft  of  the  Angelo,  and  the 
present  Cason  upcast  were  disused  prospecting 
shafts.  Thorough  systematic  distribution  did  not 
exist. 

We  decided  to  make  all  the  main  shafts  down- 
cast and  use  the  two   prospecting   shafts    which 
were  connected  to  the  old  stopes  as  the  upca 
stripping  and  equipping  them  accordingly. 

The  arrangement  for  the  fans  at  the  top  of  these 
upcast  shafts  are  shown  in  Figs.  2  to  7. 

Description  of  Fans. 
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Fir;.  •?. — ( General  Arrangement  at  Top  of  Upcast,  Angelo  Section,  showing  Upcast  Shaft,  Diifts  and 

Fan  Setting. 


I  shall  now  describe  the  system  of  distribution 
of  the  air,  starting  frcm  the  collar  of  the  downcast 
shafts.  The  Farrar  is  a  five-compartment  shaft 
with  an  effective  ventilating  area  of  145  sq.  ft. 
Following  the  course  of  the  air  current  in  the 
ventilation  chart,  the  crosscuts  from  the  shaft  to 
the  levels  are  securely  bratticed  off.  In  the  upper 
levels  where  no  work  is  proceeding  the  doors  in 
the  brattice  are  securely  fastened,  to  prevent 
short-circuiting  of  the  fresh  air  through  the  dis- 
used portion  of  the  mine.  From  the  6th  to  the 
17th  levels,  inclusive,  self-closing  doors  are  fitted 
in  the  brattice,  and  in  addition  regulators  for  the 
admission  of  the  required  quantity  of  fresh  air 
for    each    level.     From    the    18th    to    the*!22nd 


(bottom)  level  the  shaft  is  divided  into  a  down- 
cast and  an  upcast  by  means  of  a  close  brattice 
between  the  hoisting  ways  and  the  ladder  way. 
The  object  of  this  is  to  provide  a  return  way  for 
the  air  from  the  bottom  of  the  shaft  up  to  that 
level  which  is  connected  through  the  main  upcast. 
Figs.  8  and  9  show  this  brattice. 

It  will  now  be  clear  how  the  air  is  distributed 
from  the  downcast  to  the  various  levels  as  required 
and  how  the  currents  proceed  eastward  towards 
the  upcast.  On  the  west  side  of  the  main  upcast 
there  is  a  transverse  dyke  running  throughout 
the  mine,  of  which  advantage  has  been  taken  to 
form  a  natural  brattice.  The  levels  running 
through  this  dyke  are  permanently  closed  where 


Supplement  to  The  Jourivil  of   Tht  Chemical,  Met'ilhiviiml  ,tn<l  Minin:i  So'-itti/  <if  South  Afrirtt,  Auflust,    1910. 

Illustrating  "The  Ventilation  and  Health  Con- 
ditions of  a  Witwatersuand  .Mine,  with 
Special  Reference  to  the  Ventilation  System 
of  the  East  Rand  Pkopbietaby  Mines,''  by 
Mr.  s.  Penlebick  (Member). 


a**f»*yf//v      %£CTio>* 


tV£W     Cottar     S&C-rr<Vu 


-  -  ;'  *      '3- 


itL 


l  ' 


VENTILATION       CHART 


■SWH-/AC     Sfs/?-Ct'/&drA'7S.  £)OOf75  .     STO/=WA&5  .   £TC 


E.  R.  P    Mines     Ltd 


I 


- 


t"    ""  KV 


Fio.  2.    G 


I  shall  now 
of  the  air,  star 
shafts.  The  ] 
with  an  effecti 
Following  the 
ventilation  cb? 
the  levels  arc- 
levels  where 
the  brattice  : 
short-circuitin; 
used  portion  o 
17th  levels,  in 
in  the  brattice 
admission  of 
for   each   leve 


Antf.  1910      8.  I'mlrrirh     VentUation  and  Health  Conditions  on  tht  Mines  of  tlu   Witwai 


Fig.  3.  —  Fan  anil  Motor  Souse,  A ngelo  Section. 


Fig.  4,— Fan  Drifts  ami  Delivery.     Angelo  Section 
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Sectional    Plan 


t  CALE  ^'IFOOT 


PlG.  ">.     General  Arrangement  at  top  of  Upcast,  Cason  Section,  showing  Upcast  Shaft, 

Drifts  and  Fan  Setting. 


there  is  no  tramming,  and  are  closed  with  double 
Inging  doors  where  tramming  has  to  be  carried 
on.     Fig,  L0  shows  one  of  these  swinging  doors. 
we  the  details. 

be  air-currents  from  the  collar 
of  the  other  downcast  shafts  may  be  similarly 
tna 

12  shows  the    method    of    bratticing    the 
id,  at  the  same  time,  the  door 
and  regulator  will  b 

-The  21st  level  of  the 


Angelo  Shaft  is  the  transfer  level  for  this  section. 
The  arrangement  is  shown  in  Fig.  13.  It  will  be 
seen  that  we  have  three  9  in.  and  two  15  in. 
diameter  pipes  delivering  into  a  21  in.  diameter 
pipe,  with  a  21  in.  Sirocco  fan  installed  below 
the  19th  level  to  exhaust  the  air  from  this 
section,  the  intake  air  being  derived  from  the 
main  shaft.  The  delivery  from  this  fan  is  into 
the  main  upcast. 

Before  installing  this  small  fan  here  we  used  a 
ring  jet,  Fig.  14,  through  which  compressed  air 
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Fig.  6.— Fan  in  course  of  erection.     Cason  Section. 
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Fig.  7.— View  of  top  of  Upcaul  and  Fan  PHfteand  Delivery.    Cason  Section. 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Aug.  1910 


S   ^ 


-Brattice  between  Ladder-way  and  Hoisting  Compartments,  forming  Upcast  and  Downcast  in 

Shafts.     Driefontein  Section. 


■ice  between  Ladder- way  and  Hoisting  Compartments,  with  Swing  Doors  for  Tram 

Angelo  Section. 
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FlG.  10.-    Swinging  Door  and  Kegulatur. 


was  directed  up  the  pipe  inducing  a  draught  and 
exhausting  the  air  from  below.  This  form  of  jet 
is  very  convenient  for  temporary  use  and  for 
requirements  below  1,000  ft.  per  min.  at  a  low 
water-gauge. 

With  regard  to  the  ventilation  of  development 
drives,  where  a  drive  face  is  being  carried  far 
beyond  the  last  connection  with  an  adjacent  level, 
it  is  necessary  to  provide  for  an  intake  and  an 
outlet.  This  object  is  best  obtained  by  using  a 
galvanised  iron  pipe  for  the  outlet.  We  prefi  r  to 
use  the  pipe  for  the  outlet,  as  the  drive  in  which 
there  is  traffic  is  kept  fresh  throughout.  An 
example  of  this  is  shown  in  the  Angelo  Deep 
section  27th  east  drive. 

I  may  here  mention  that  the  Angelo  Deep 
section,  which  is  only  in  the  development  b1 
will  depend  upon  Datura]  ventilation  until  con- 
nection is  made  with  the  Angelo  Bection.  At 
present  the  weal  Bhaft  is  downcast  and  the  east 
shaft  is  upcast,  as  will  be  seen  from  the  diagram. 

In  the  case  of  long  winzes  ami   rises,   thi 
should  be  bratticed  to   provide-    a   return.      (This 
brattice  at  the  same  time  provides  protection  to 
the  miners  in  passing  between  the  level    and    the 
face,  a  pent-house  covering  the  travelling  wa; 


We  will  now  consider  what  the  effect  of  this 
scheme  lias  been.  Samples  were  taken  from  the 
bottom  of  three  shafts,  viz..  the  Karrar,  No.  1 
shaft  (Driefontein),  and  the  main  shaft  (Angelo). 
In  all  these  shafts  Binking  was  proceeding.  The 
average  results  for  these  points  were  as  follows  : — 

Co..    0-552% 
CO  =0011%. 

After  the  ventilation  scheme  was  in  operation 
samples  were  again  taken  from  these   points,  and 

the  following  average  results  obtained: — 

COs    0149 

I  =0-006%. 

It   will   be   noted    that    these    figures    do    not 
represent  the  average  fur  the  mine.     Theavei 
figures  for  the  mine,  however,  were  : — 

1st.-  before   the   adoption    of    the    ventilation 
Bcheme : — 

co      0*4! 

CO 

the    adoption    "f    the    ventilation 


2nd.     after 

M  heme 


0  1  J7% 

I  =ooo;.   . 


- 


The  Journal  of  The  Chemical,  Metallurgical  and  Mininq  Society  of  South  Africa.  Aug.  1910 


L —  &  _.-|-  3  \ 


t 

•  0 

IV 

1 

:^J 

_ 

i:   ; 

■ 

i 

c 

i 

U. 

:i 

Si.  ioL 

C. 

Bottom    Hinge 

OH       Po„ 

ScftLL        * 

f< 

_o /• 


fc  \\\\\V/////A\\\\\SV///jf/X\\\\\W- 


*p  tu^ 


Bottom.     Hini,l      on    Door 


r 

■ 


VENTILATION        DOOR      ,,■,.     RCOU'-HTOR 
i»a      l'-   I    Ft. 


lop     HiN&t.        on    D< 


B  u  r  F  E  H 


FIG.  11  —Details  of  Swinging  Door  and  Regulator 
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PlO,  12. — Shaft  Cross-cut,  Brattice,  Door  and  Regulator. 
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Fig.  13.— Auxiliary  Ventilation,  21st  Level. 
Angelo  Section. 

The  samples  were  carefully  taken  and  the 
analyses  were  dune  by  Dr.  Weiskopf.  Recent 
Bamplea     taken     from     the    air    drift    at    the 

Angelo    upcast    directly    after     Masting    when 

the      vitiation      of     the     air     should     be     at     its 
wont,  gave  the  following  results;  ('O.,  =  0,lv- 
and  CO  =0-001%.     The  temperatures  have  been 
reduced  by  from  2    to  3  , 

The  capita]  expenditure  on  the  installation  for 
the  whole  property,  including  fans  and  motors, 
erection   of   same,  equipment   of   up-cast    b! 


COr^ccl-cA 


Fig.  14.— Ring  Jet  for  Auxiliary  Ventilation. 

bratticing,  doors,  pipes,  etc.,  was  about  £25,000. 

The  running  cost,  including  maintenance  of 
plant,  and  of  the  equipment  in  the  mine,  is  under 
Id.  per  ton  milled. 

We  feel  sure  that  those  other  companies  which 
have  adopted  artificial  ventilation,  namely  the 
Cinderella  Deep  and  Village  Deep,  have  had 
similarly  satisfactory  results. 

We  are  perfectly  well  aware  that  the  scheme 
applied  to  the  East  Eland  Proprietary  Mines  is 
not  in  , detail  applicable  to  every  mine  on  the 
Eland  but  the  general  principles  will  apply. 

The    cost   is   insignificant    compared    to   the 
valuable  results  obtained,   and  under  the  circum 
stances  some  system  of  artificial  ventilation  .should 
be  adopted  in  practically  every  mine  on  the  Hand. 

Another  important  factor  in  securing  the  n 
satisfactory  conditions  of  the  mine  air  i-  the 
practice  of  confining  all  drilling  and  blasting 
operations  to  the  day  shift.  We  ;ire  aware  that 
many  companies  to-day  are  not  in  a  position,  for 
financial  and  other  reasons,  to  adopt  this  practice, 
but  where  the  adoption  of  it  is  possible,  we  can- 
not too  strongly  recommend  it. 

Mr.  H.  Stuart  Martin  {Member):  1  have 
been  asked  to  propose  a  vote  of  thanks  to  the 
author  for  his  valuable  paper  on  ventilation.     I 

can     at     least    sa\    that     1   am  delighted   to   propose 

■  Ins  resolution,  and  I  am  buto  you  will  all  heartily 
join  with  me  in  thanking  the  author  for  the  vi 
able  way  in  which  he  has  gone  into  the  matter. 
It  is  particularly  an  interesting  paper,  and  more 

particularly  an  important  one,  and  one    that    ■ 

corns  all  of  us  and  all  those  working  underground. 
It  is  a  subject  which  from  the  very  first  day  I 
entered  into  the  mining  world  1  have  had  to  pay 
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considerable  attention  to.  In  my  case,  we  were 
forced  to  BO  in  for  mechanical  ventilation  not 
only  to  keep  the  dust  down  but  also  on  account 
of  the  very  dangerous  and  inflammable  gases. 
In  our  case  we  have  the  dangerous  gases  from 
explosives  and  we  have  the  dangerous  dust  which 
is  the  cause  of  miners'  phthisis.  Coal  dust  does 
not  cause  phthisis,  but  under  certain  conditions 
does  harm  to  the  body.  However,  it  is  highly 
dangerous  in  the  dry  steam  coal  collieries,  owing 
to  its  inflammable  nature,  and  is  kept  down  by 
systematic  watering.  Good  ventilation  does  not 
prevent  dust,  but  rather  excites  it  and  carries  it 
to  other  parts  of  the  mine.  Still  the  gases  must 
be  cleared.  The  gases  can  only  be  cleared  by 
good  ventilation,  in  conjunction  with  the  proper 
use  of  water,  and  I  feel  confident  that  the  dangers 
from  deleterious  gases  and  dust  can  be  in  a  great 
measure  mastered  if  not  almost  entirely  done 
away  with.  I  am  particularly  pleased,  and  I  am 
sure  all  of  you  are,  that  the  author  has  brought 
this  matter  up,  and  I  hope  at  another  meeting 
we  shall  have  a  large  number  of  members  here 
and  that  we  shall  enter  into  a  detailed  discussion. 
To-night  I  am  not  prepared  to  say  anything  on 
the  paper,  but  I  hope  that  at  another  meeting, 
when  discussion  will  ensue,  I  shall  have  something 
more  to  say.  I  have  very  great  pleasure  in  pro- 
:ng  a  vote  of  thanks  to  the  author  and  I  am 
sure  all  of  you  will  heartily  join  me. 

Dr.  L.  G.  Irvine  (Member):  I  feel  that  it  is 
a  compliment  to  myself  and  to  Dr.  Macaulay  to 
be  asked  to  second  this  vote  of  thanks.  I  do  not 
know  what  his  feeling  is,  but  probably  with  me 
he  feels  rather  like  Simeon  of  old,  when  he  said, 
"Now  lettest  thou  thy  servant  depart  in  peace." 
The  author  has  given  us  to-night  an  excellent  object 
lesson  of  what  ought  to  be  done  from  end  to  end  of 
the  Reef,  and  I  think  that  he  and  the  group  he 
works  for  arc  to  be  greatly  congratulated  for  the 
thorough  way  in  which  they  have  taken  up  the 
whole  problem  of  systematic  ventilation,  and 
demonstrated  its  practicability,  its  efficiency,  and 
not  least  of  all  it-,  cheapness.  I  think  that  they 
have  laid  this  bogey  of  ventilation  once  for  all.  I 
an  sure  yon  will  all  agree  with  me  that  the  author's 
paper  i-  one  of  the  greatest  practical  use.  There 
not  a  snperflnons  sentence  in  it,  and  not  a 
sentence  without  its  practical  point.  One  has 
not  time  to  go  into  the  paper  in  detail,  but  its 
whole  tone  tly  as  it  .should  be. 

ire  one  or  two  points  in  it,  however,  to 
which  one  may  refer.  The  author  appeals  for  co- 
operation between  the  Government,  the  manage- 

te  mines,  and  the  mine  employes,  in  carry- 
ing out  the  regulation  j  ding  dust-laying  and 
other  matt  i  in  effecting  the  changes  which 

Denary  underground.  This  is  absolutely  right 


and  absolutely  necessary.  We  have  had  far  too 
much  in  the  past  of  mutual  bickering — the  men 
saying  they  have  no  appliances,  and  the  employers 
that  the  men  will  not  use  them  when  they  have 
them  We  want  a  new  spirit  underground. 
Employers  and  employed  must  heartily  co-operate 
to  find  out  what  are  the  best  devices,  and  to  use 
them  when  they  have  them.  And  we  want 
better  discipline.  I  do  not  think  the  regulations 
will  ever  be  properly  enforced  till  mine  officials 
as  well  as  the  miners  are  made  liable  to  penalty 
for  breaches  of  the  regulations.  And  it  will  be 
of  no  use  for  the  management  of  one  mine  to 
carry  out  a  strict  enforcement  of  discipline  unless 
all  of  the  mines  do  so. 

The  author  makes  -a  statement  about  working 
hours.  He  says  that  the  actual  period  spent  at 
work  now-a-days  cannot  in  any  way  be  considered 
excessive.  I  take  occasion  to  doubt  if  that  is 
always  so.  I  think  there  is  sometimes  a  good 
deal  of  delay  in  haulage,  especially  in  the  haulage 
of  natives,  and  this  wants  remedying.  I  do  not 
agree  that  the  number  of  hours  worked  is  in  all 
cases  what  one  would  like  to  see.  Personally,  I 
have  a  strong  sympathy  with  the  8  hours  proposal. 

With  regard  to  the  living  conditions  of  miners 
the  author  says  that  the  incidence  of  phthisis  has 
been  generally  believed  to  be  entirely  due  to  the 
conditions  under  which  the  miners  work.  I  do 
not  think  that  this  has  ever  been  quite  the  expert 
opinion.  We  have  always  agreed  that  living 
conditions  above  ground  count  for  a  good  deal, 
and  for  these  the  personal  responsibility  of  the 
miner  is  of  course  considerable.  But  living  con- 
ditions above  ground  can  also  be  improved.  We 
want  to  see  "  back  to  back  "  quarters  abolished 
— we  want  to  see  for  underground  workers  one 
man  in  one  room.  I  know  of  shafts  also  where 
there  are  no  change  houses  for  white  men. 

The  Mining  Regulations'  Commission  has  made 
certain  suggestions  regarding  tuberculosis.  They 
suggest  that  men  affected  by  tuberculosis  should 
be  legally  prevented  from  going  underground. 
With  regard  to  natives  I  quite  agree  With 
regard  to  white  men  I  do  not.  I  take  up  this 
position.  I  think  the  Government,  before  grant- 
ing a  blasting  certificate  for  the  first  time  to  a 
miner  who  has  applied  for  it,  has  a  right  to  have 
him  examined  by  a  Government  Medical  Officer. 
If  he  is  affected  with  tuberculosis  I  do  not  think 
he  should  be  granted  a  blasting  certificate.  But 
once  a  man  has  got  a  blasting  certificate  it  would 
savour  I  think  of  medical  tyranny  to  have  him 
regularly  inspected.  I  think  such  a  system 
would  lead  to  evasion  and  concealment,  and 
would  tend  to  defeat  its  own  ends.  What  we 
want  to  do  is  first  to  make  underground  condi- 
tions such  that  the  risk  of  contracting  tuberculosis 
is  reduced  to  a  minimum.     And  second  we  want 
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to  make  an  avenue  of  escape  from  mining  work 
possible  for  the  man  who  has  contracted  tubercu- 
losis, by  providing  sanatorium  treatment  for 
early  cases,  to  give  a  man  time  to  look  round  for 
alternative  employment,  to  which  he  should  be 
helped  in  every  way  possible.  And  for  those 
permanently  disabled  we  want  to  have  the  sana- 
torium, and  some  sort  of  pension  fund.  I  believe 
in  a  sanatorium,  but  I  want  to  see  it  empty  all 
the  time.  The  true  "  cure  "  of  miners' phthisis 
is  prevention.  I  believe  that  these  methods  would 
secure  the  end  aimed  at,  namely,  to  get  the 
tuberculous  workman  out  of  the  mine,  better 
than  a  drastic  compulsory  measure  such  as  the 
Commissioners  suggest. 

The  author  has  also  called  attention  to  the 
important  question  of  gassing  accidents.  It  is 
high  time  that  we  got  rid  of  the  idea  that  gassing 
accidents  are  "acts  of  God."  They  are  almost  in- 
variably acts  of  human  negligence,  either  on  the 
part  of  the  employers  in  neglecting  to  provide 
proper  means  of  local  ventilation  of  close  places, 
or  on  the  part  of  the  men  in  not  using  them. 

I  quite  agree  with  the  author  that  the  standard 
of  ventilation  (-2%  C02)  laid  down  by  the  Com- 
mission is  satisfactory.  The  value  of  such  a 
standard  is  its  flexibility.  It  is  applicable  to  all 
parts  of  a  mine,  and,  if  the  air  supply  of  the 
"close"  places  of  a  mine  is  below  '2%  CO.,,  the 
general  average  of  the  mine  air  will  be  much 
better  than  that.  The  author  has  given  us  a 
splendid  object  lesson  as  to  what  has  been  done 
in  the  way  of  systematic  ventilation  on  the  Easl 
Rand  Proprietary  Mines.  Detailed  application 
from  mine  to  mine  will  vary,  but  the  principles 
may  be  universally  applied.  He  very  rightly 
makes  a  strong  point  about  local  ventilation.  To 
my  mind  this  is  very  important,  it  is  one  of  the 
most  important  elements  in  the  problem,  both 
from  the  point  of  view  of  the  prevention  of 
phthisis,  and  from  the  hardly  less  important 
standpoint  of  the  prevention  of  gassingaccident-. 
It  does  not  matter  how  much  air  is  going  into  a 
mine,  if  it  does  not  get  into  the  ends  of  the 
drives,  or  the  bottom  of  the  winzes,  where  gases 
collect.  Local  ventilation  of  winzes,  rises  and 
drives  should  become  part  of  the  routine  work  of 
mining.  We  want  to  see  mine  officials  systems 
tically  applying  the  simple  devices  oecessarj  as 
part  of  their  ordinary  work  without  waiting  for 
the  Government  Inspectors  to  come  along  and 
tell  them  to  do  it.  Every  mine  may  not  require 
general  mechanical  ventilation,  although  where 
doubt  exists  it  should  he  installed,  but  everyone  "t 
thr  mines  require-,  means  of  local  ventilation.  All 
winzes,  drives  and  rises  must  lie  ventilated  Buffi 
ciently  and  have;  dust  laying  devices,  to  remove 
the  gases  and  lay  the  dust.  Ri  •  ire  i  specially 
difficult  feature — the  best  device  tor  dealing  with 


them    is    to    make  it    the  policy  to  do  without 
them. 

One  of  the  most  satisfactory  points  in  the 
paper  is  that  it  demonstrates  the  comparatively 
insignificant  cost  of  the  whole  affair.  Some 
mines  in  this  respect  of  course  will  have  an 
advantage  over  others.  We  have  had  too  much 
on  the  Rand  of  a  somewhat  slavish  adherence  to 
conservative  methods  of  mining.  People  have 
said  "other  metalliferous  mines  have  done  with- 
out mechanical  ventilation  SO  we  can  do  without 
it  too."  But  the  mines  of  the  Rand  have  to  be 
judged  on  their  merits,  and  each  mine  on  its 
merits.  If  Dolcoath  with  natural  ventilation 
supplies  300  cub.  ft.  of  air  per  man  per  minute, 
that  has  no  bearing  on  the  fact  that  the  air  supply 
on  somes  mines  on  the  Rand  may  sink  at  times  to 
15  cub.  ft.,  or  even  hang  at  times  in  a  stagnating 
balance  with  no  air  going  into  the  mine  at 
all. 

But  of  one  thing  I  am  convinced,  and  that  is 
that  the  leaders  of  the  industry  arc  now  deter- 
mined to  do  their  utmost,  on  the  evidence  laid 
before  them  in  the  Report  of  the  Mining  Regula- 
tions Commission,  to  remove  faulty  conditions 
underground.  They  realise  the  importance  of  the 
problem,  not  only  from  the  humanitarian  point  of 
view,  but  from  the  standpoint  that  it  is  false 
economics  to  permit  a  state  of  affairs  tOCOntiuue, 
which  leads  to  inefficient  work,  inefficient  work 
men,  and  an  unsatisfactory  labour  supply.  I 
know  you  will  all  join  with  Mr.  Stuart  Martin 
and  myself  in  proposing  a  cordial  vote  of  thanks 
to  the  author  for  his  paper  to-night. 

Mr.  W.   S.   V.    Price  {Member)-.     As  one  of 
tic  very  few  practical,  or  rather  working  miners, 
who  are  members  of  the  Society,   I   have   i 
great  pleasure  in  supporting  this  vote  of   thanks. 
This  question  of  "  ventilation  "  i-  so  very  largely 
bound  up  with  Mr.  Johnson's  paper  on  efficiei 
that    I   think   \\e  really  cannot  do  justice  to  the 
discussion  of  them   this  evening  as  the  time  i- 
getting   on.     To   show    how   these    matters 
bound    up.       I     win    working   on  a  mine  not  long 

wince  there  was   a   rise  about   500  ft.  or 
60  i  ft.  from  the  st  ition,  tie-  drive  continuing  for 

another    600   ft.  or   700   ft.  further   in.      The  air 
naturally    was    very    foul     in    the    drive,    and    a 

brattice  had  been  put  up  in  the  rise.  A-  there 
a  lot  of  old  ventilating  pipes  in  the  mine.  I 
suggested  to  the  mine  captain  that  we  should  use 
some  of  these,  with  a  bell  mouth  in  the  conni 
ing  drive,  and  the  other  end  up  the  rise,  as  it 
would  freshen  up  the  rise,  and  make  the  outer 
portion  much  fresher,  in  fact  it  would  be  almost 
if  the  drive  was  j n-t  starting  from 

the     position     of     the     i  •■  Why,     man,        he 

i,   "  what  foi  '  there  i-  brattticing  up  the) 
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I  hope  at  a  later  date  to  make  up  a  few  further 
remarks  on  this  paper.  I  again  wish  to  support 
the  vote  of  thanks  to  the  author  for  his  clear  and 
lucid  paper,  and  especially  for  this  admirable 
scheme  oi  ventilation.  1  should  like  to  ask  the 
author  if  the  mine  has  not  been  repaid  for  the 
outlay,  by  increased  efficiency  on  the  part  of  the 
men  and  boys 

Mr.  S.  Penlerick  (Member):  I  believe  Mr. 
Price  knows  onr  mine  as  well  as  I  do  myself. 
N  t  only  from  a  health  point  of  view,  but  from 
an  economical  point  of  view,  the  £25,000  spent 
has  been  repaid  us  many  times  over. 

Dr.  Aymard  (  Visitor)  ■.  It  is  about  seven 
years  since  1  was  here  before  this  Society.  I  would 
like  to  add  my  testimony  to  this  most  instructive 
paper  on  ventilation.  I  know  a  little  about  ven- 
tilation, but  I  have  learned  a  great  deal  more.  I 
think  1  made  a  remark  the  other  day  that  venti- 
lation might  be  overdone  but  certainly  not  in  the 
direction  the  author  indicates.  As  medical  men, 
whenever  we  start  a  new  thing  we  almost  invari- 
ably overdo  it,  and  the  result  is  that  we  go  a  long 
way  round  and  gradually  come  back  to  it  again. 
I  fully  agree  with  the  interesting  remarks  Dr. 
Irvine  has  made.  He  and  Dr  Macaulay  have 
been  the  great  pioneers  here.  I  have  come  along 
I  practical  worker,  following  their  teachings. 
I  have  made  great  efforts  to  destroy  the  dust  at 
the  point  of  origin,  and  I  think  I  may  say  that  I 
have  succeeded.  It  has  been  pointed  out  by  the 
.Mining  Regulations  Commission  that  men  with 
tuberculosis  should  not  be  allowed  underground. 
I  do  not  agree  with  Dr.  Porter  in  a  great  many 
things,  but  I  think  he  was  justified,  from  a  public 
health  point  of  view,  in  saying  that  such  men 
should  not  be  allowed  underground.  But  as  a 
medical  man  myself  1  think  it  could  not  be 
carried  out,  and  it  is  not  necessary.  It  would  be 
a  great  hard-hip  on  the  men,  and  it  would  be 
nnni  It   is  not   as  if  they  go  down  and 

sit  all  together  in  one  drive.    Immediately  they  go 
down  the  mine  they  are  distributed.     There  is 
other   point   to   which   I  am  opposed.     The 
further  you  go  down  into  the  earth,  the  drier  the 
atmosphere  must  b  •.     We  have  no  right  to  ask  a 
man  to  work  in  a  steaming  or  even  saturated  atmo- 
The  forcing  of  men  to  work   under  the 
■pray  or  atomiser  cannot  be  defended  medically. 
Mr.    R.    Gascoyne   (Member):     The  system 
cribed    by  the   author   is  an  up-to-date  one, 
and    quite    on    a    par    with    the   most  advanced 
tern    you   will    find    in    Europe   to-day,  and  I 
tainly  think    the    other    mines    on   the   Pand 
ild  take  it  a,  a  pattern.    There  is  one  remark 
"here   l"'  '  ith  the  water  supply  in  which 

'irs  :     "  As    the,e    can    he    no 
>r     non  compliance     with     the 


regulation,  non-compliance  should  really  be  a 
criminal  offence.  I  would  urge  the  rigorous  en- 
forcement of  the  law,  and,  if  necessary,  an  increase 
of  the  penalty  for  offences."  Now,  if  it  is  neces- 
sary to  make  the  law  observed  in  regard  to  fresh 
water  surely  it  is  equally  necessary  to  make  it 
observed  in  regard  to  fresh  air.  Fresh  air  is  as 
equally  necessary  to  the  miner  as  fresh  water.  It 
used  to  be  enacted  in  the  mining  regulations  that 
70  cub.  ft.  per  person  is  the  amount  of  air  required, 
and  the  Commission  on  Mining  Regulations  now 
says  that  this  cannot  be  obtained  in  the  mines, 
I  say  if  you  cannot  obtain  that  amount  it  is  no 
use  making  new  regulations  because  they  will 
require  the  adoption  of  fan  ventilation  just  the 
same  as  the  70  cub.  ft.  of  air  per  minute  per 
person  underground. 

The  author  points  out  that  efficient  distribution 
is  more  important  than  a  large  quantity  of  air,  a 
remark  with  which  I  agree.  Another  important 
matter  is  that  the  author  takes  his  air  to  the  lowest 
point.  That  is  a  very  important  point  in  a  deep 
mine.  It  will  be  found  that  in  a  deep  hot  mine 
it  seems  almost  impossible  to  get  the  air  down  to 
the  lowest  point  as  it  eludes  your  grasp  and 
escapes  by  a  short  cut  to  the  return  wherever 
possible. 

With  regard  to  ventilating  a  drive  by  pipes, 
that  a  pipe  should  be  made  a  return  rather 
than  an  intake,  will  depend  upon  circumstances. 
If  there  is  a  long  length  of  drive  and  it  is  desired 
to  keep  that  drive  clean  and  fresh,  that  may  be 
the  best  plan ;  but  if  there  is  a  short  pipe,  especi- 
ally in  the  absence  of  compressed  air,  it  is  best  to 
make  it  an  intake  so  that  the  air  can  be  thrown 
on  the  working  face.  If  the  pipe  is  a  return  it 
will  be  found  that  the  air  escapes  to  it  without 
touching  the  face  of  the  drive.  On  the  East 
Rand  the  ventilation  has  reduced  the  temperature 
by  2°  or  3°,  but  as  a  rule  if  mechanical  ventilation 
be  introduced  in  a  deep  mine,  the  temperature  of 
the  atmosphere  should  be  reduced  from  15°  to  20° 
as  compared  with  the  rock  temperature.  I  must 
congratulate  the  author  on  the  small  cost,  because  it 
compares  very  favourably  with  European  collieries 
where  it  also  runs  at  from  |d.  to  Id.  per  ton. 
Another  thing  I  must  congratulate  him  upon  is 
that  the  upcast  shaft  is  used  entirely  for  the 
return  air  to  escape  to  the  surface.  It  is  a  very 
excellent  j>lan,  and  ought  to  be  carried  out  every- 
where, because  if  the  upcast  is  used  also  as  a  wind- 
ing shaft  it  will  be  found  that  the  return  air  dam- 
ages the  rope  and  timbers,  and  in  a  short  time  will 
either  ruin  the  shaft  or  it  will  give  a  great  deal 
of  trouble,  not  to  mention  the  risks  caused  by  the 
damage  to  the  ropes.  Again,  the  upcast  shaft 
should  always  be  lined  with  steel,  because  steel 
will  stand  the  return  air  much  better  than  timber. 
With  regard  to  the  hope  expressed  that  other 
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mines  that  have  started  mechanical  ventilation 
will  meet  with  the  same  results,  I  have  no  doubt 
that  if  the  same  system  as  that  the  author  has 
adopted  is  carried  out  on  other  mines,  they  will 
meet  with  equally  satisfactory  results. 

Mr.  A.  T.  Judge  (Member)  :  I  am  very  grate- 
ful to  the  author  for  the  paper  he  has  read.  I  do 
not  want  to  criticise  his  paper  for  I  feel  that  I  do 
not  know  enough  about  ventilation.  I  wish  to 
answer  the  remarks  made  by  Dr.  Aymard  as  to 
killing  the  dust  at  its  source.  I  think  Dr.  Aymard 
is  altogether  mistaken  about  the  principal  source  of 
dust.  The  amount  of  dust  from  rock  drills  is  trifling 
compared  with  that  from  other  sources.  I  maintain 
that  it  does  not  cause  one  tenth  of  the  phthisis 
existing.  The  main  source  of  dust  is  due  to  the 
amount  of  explosive  used.  We  can  go  into  drives 
1,000  ft.  in  from  ventilation  12  hours  after  blast- 
ing, and  find  the  air  hazy  with  dust.  I  think 
what  they  have  done  on  the  East  Rand  Proprietary 
Mines  is  the  only  cure  for  miners'  phthisis.  At  the 
present  moment  miners  may  use  appliances  that 
palliate  the  evil,  but  without  ventilation  there 
will  be  no  cure.  We  want  full  colliery  ventila- 
tion. 

Dr.  D.  Macaulay  (Member):  I  wish  to  support 
my  colleague,  Dr.  Irvine,  in  seconding  the  vote  of 
thanks,  and  for  this  reason,  that  I  consider  the 
second  concluding  paragraph  in  the  author's  paper 
is  the  Magna  Charta  of  the  miner  in  this  country. 
He  says  the  principles  of  ventilation  may  not  be 
applicable  in  every  detail  to  other  mines,  but  the 
general  principles  will  apply  to  every  mine  on  the 
Witwatersrand,  and  he  also  says  the  cost  is  insig- 
nificant. This  matter  has  been  under  the  con- 
sideration of  one  of  the  most  important  mining 
groups  on  these  fields  since  190G,  who  have 
authorised  one  of  their  people  to  make  this  state- 
ment to  night.  I  wish  to  say  this,  that  inasmuch 
as  the  Society  has  taken  an  honourable  position  in 
bringing  this  matter  into  prominence,  it  is  to  be 
hoped  that  you  will  see  to  it  that  it  does  not  fall 
again  into  insignificance,  and  that  you  will  work 
at  it  without  cessation  until  the  author's  prin- 
ciples are  carried  out  from  one  end  of  the  reef  to 
the  other.  It  is  cheering  for  me  to  come  here 
to-night  and  find  this  Society  has  still  so  much 
life.  I  hope  it  will  continue  to  live  and  flourish 
until  we  can  say  that  the  gold  mines  on  the  W  it 
watersrand  are  not  only  the  most  flourishing  but 
also  the  healthiest. 

The  President  :  This  paper  is  of  world-wide 
interesl  asil  describes  the  first  instance  of  a  metal- 
liferous mine  being  fully  ventilated.  I  should 
announce  that  owing  to  our  having  had  to  peel 
pone  the  meeting  we  are  not  able  to  have  with  us 
Mr.  C.  B.  Saner,  Mr.   R.   W.   Schumacher,  and 


Mr.  J  G.  Hamilton,  the  President  of  the  Chamber 
of  Mines,  who  are  unfortunately  prevented  by  a 
prior  engagement  from  being  present  to-night. 

Mr.  Tom  Johnson  (Member  of  Council): 
The  author  has  told  us  that  although  the  cost  of 
the  installation  of  the  ventilating  plant  was 
£25,000,  and  the  running  cost  Id.  per  ton  milled, 
that  it  has  already  paid  for  itself.  This  is  what  is 
to  be  expected,  and  I  think  that  the  others  who 
have  installed  ventilating  fans  might  give  us  their 
experience,  and  if  the  results  are  like  those  we 
have  just  heard  it  would  be  encouragement  for 
those  who  have  not  already  done  so  to  put  in 
ventilating  plants. 

Dr.  C.  Porter  (M.O.H.,  Johnnnetbunj)  :  I 
would  like  to  offer  my  congratulations  and  thanks 
to  Mr.  Penlerick  not  only  for  his  excellent  paper 
but  for  the  enlightened  lead  he  has  given  in 
regard  to  mine  ventilation  on  the  Rand.  I 
desire  also  to  thank  him  for  the  personal  courtesy 
he  extended  to  the  members  of  the  Regula- 
tions Commission  when  they  had  the  pleasure 
and  privilege  of  going  over  his  mine,  and  seeing  the 
good  work  he  has  done  there  ;  and  I  think  I  may 
safely  say  that  when  considering  the  reasonable- 
ness of  the  proposals  in  regard  to  ventilation, 
which  are  incorporated  in  the  Mining  Regulations 
Report,  the  Commissioners  were  very  consider- 
ably influenced  and  guided  by  what  they  had  the 
opportunity  and  advantage  of  learning  from  the 
author. 

Mr.  Judge,  of  the  Nourse  Deep,  has  just  said 
that  in  his  opinion  by  far  the  largest  amount  of 
dusc  generated  in  mines  resulted  from  blasting.  Be 
also  said,  if  I  took  him  correctly,  that  the  amount 
generated  from  the  actual  operation  of  the  rink 
drill  was  comparatively  small.      I    speak   on   this 
point    with    .submission,    because     1     am     not     a 
technical  man  :  but,  on  the  other  hand,  I  post 
the    use   of    my   senses,    and    I    have    had  % 
unusual   opportunity   during  tin-   last  couple    of 
years  of  observing  these  things.    So  far,  however, 
as  I  am  entitled  to  an  opinion,  1  venture  to  a_ 
entirely  with  what  Mr.  Judge  .nd  for  that 

reason,  while  I  fully  appreciate  and  certainly  do 
not  wish  t<»  discourage  in  any  way.  the  efforts 
now  being  made  by  a  medical  man  to  prevent 
dust  by  means  of  what  he  calls  a  "  dust 
destructor."  bul    which    I    think    would   be   more 

a  tlv  termed  a  "  dust    alla\.  i.     [   do    OOt 
how  that  apparatus  is  in  any  way  going  to   affect 
the    particular   source   of    the    evil    i>f    which  Mr. 
Judge    has    spoken.       I    should    like   to   point  OUt 

and   this   the    Mining    !.'•  gul  ll  |  "rt 

(p.    12)  shows — that  a  similar    •  g   apparatus 

Wai  devised  and  tried  by  l>r    Hal  i  ethers 

in   Dolcoath   Mine  as  long  ago  as  1904,  ai. 
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thus  described  in  their  "  Report  on  the  Health  of 
Cornish  Miners,"  p.  26,  par.  3  : — 

••  We  made  a  number  of  experiments  as  to 
'•  the  practicability  of  surrounding  the  mouth 
"  of  the  hole  by  a  wetted  canvas  bag,  through 
••  an  opening   in    which   the  drill  passes,  the 
••  hag  itself  being  fixed  to  a  metal  ring  pressed 
••  by  means  of  an    adjustable   rod  against  the 
'•  rock  round  the  hole,  and   luted    round   with 
•  clay.      We  found  that  this  arrangement  was 
••  very  effective  in  stopping  dust.     It  did  not. 
•■  however,  appear  to  be  practicable,  as  it  was 
••often  impossible  to  fix    the    ring   securely, 
■•  particularly  when  the  surface  was  very  irre- 
gular, and  the  rock  crumbly." 
Whilst    preserving  an   open  mind,    I  am   not 
i.  from    what    I   recently  observed  of  the 
working  of  the  local  edition  of  this  contrivance  at 
the    Wolhuter    Mine,    that    it    offers    auy    great 
advantage,    in    ordinary    circumstances,    over  an 
intelligently-handled  jet,    and   it  is   certainly  at 
present  much  more   difficult  to  adjust.     But  if 
this    practical    difficulty    can    be    overcome,    the 
apparatus  would  undoubtedly  be  very  valuable  in 
rises,  as  it  would  prevent  much  water  and  mud 
from  falling  back  on  to  the  rock-driller.  Returning 
to  sources  and  causes  of  dust,  I  also  venture  to 
believe,  for  I  personally  observed  it,  that  in  dry 
working  places  a  very  large  amount  of   dust  is 
raised    by     the     exhaust-air     from     the     drills. 
Merely  to   wet  the  dust  and  let   it  fall  on  the 
_    rand  is  not  going  to  prevent  that  dust  being 
raised  again  when  it  is  dry,  and  the  necessity  for 
keeping  the  floor  and  sides  of  the  working  place 
■    is,   therefore,  very   clear.     While  then  one 
welcomes  any  efforts  to  mitigate  the  dust  evil,  I 
think    it  is  right   to   indicate  sources  of  danger 
which  occur  to  one  as  not  having  been  adequately 
recognised. 

t,    there  is  tlie    allegation    made  to-night 
by    Dr.    Irvine     that     it   is   not    by    any    means 
certain     that     tuberculosis     is     actually      con- 
tracted   underground,    and    that    therefore    the 
proposed   exclusion   from   underground    work   of 
white  persons  suffering  from  tuberculosis  savours 
of    medical    tyranny.      Now    I  wish  to  make  it 
r      I  say  it  with  great  respect  and  I  am  sure 
you  will  not  take  my  remarks  in  any  other  sense 
-that   thi-   Commission   is  not   going  to  answer 
individual    criticism.     The    Commission   is  fully 
from   the   very  fact   that   its  members  are 
human,  and  for  other  reasons,  that  there  may  be, 
in  '  ture  of  things,  many  shortcomings 

in  it-  Report.    It  is  impracticable  to  cover  every 
thing  in  a  report  of  that  kind.      Coming  back   to 
Dr.  Irvine  nee  to  the  doubtfulness  of  mine- 

infection  and  to  '•  medical    tyranny,"  I  therefore 
you  to  compare  the  remarkable  state- 
made  to-night   with  his  and  Dr. 


Macaulay's  joint  evidence  in  May,  1908.  In 
Vol.  II.  (Evid.),  p.  246,  pars.  2  and  3  of  the 
Mining  Regulations  Report,  that  evidence  reads 
as  follows  : — 

"  There  is  no  doubt  that  every  consump- 
"  tive  person  is,  through  his  sputum,  a  source 
"  of  danger  to  his  neighbours,  and  that  the 
"  disease  is  largely  spread  through  this  agency. 
'•  There  is  no  evidence  as  to  what  proportion 
"  of  white  miners  or  natives  infected  with 
"  tuberculosis  become  so  infected  in  the  actual 
"  course  of  their  underground  work.  Probably 
"  the  majority  are  infected  in  the  ordinary 
"  course  above  ground.  At  the  same  time 
"there  is  a  definite  risk  of  infection  being 
"  actually  conveyed  underground,  especially 
"  when  we  bear  in  mind  the  considerable 
"extent  to  which  tuberculous  phthisis  exists 
"  amongst  native  mine  workers.  It  is  probable 
"  that  more  than  one  in  every  two  hundred  of 
"  the  latter  is  infected.  And  this  risk  would 
"  of  course  be  increased,  quite  apart  from  any 
"  question  of  dust,  if  the  ventilation  of  the 
"  working  places  should  be  from  any  cause 
"  inadequate." 

"  From  the  simple  hygienic  standpoint  it 
"  would  be  a  wise  precaution,  in  the  interest 
"  of  those  affected  as  well  as  that  of  those 
"  working  with  them,  to  prohibit  all  persons 
"  demonstrably  affected  by  tuberculosis  from 
"  working  underground.  Certainly  this  provi- 
•'  sion  shrjuld  be  made  compulsory  for  all 
"  native  workers,  although  in  them  the  gener- 
"  ally  painfully  rapid  course  of  tuberculous 
"  phthisis  commonly  attains  the  same  end  in  a 
"  more  compelling  fashion.  With  regard  to 
"  white  workers,  opinion  is  probably  not  yet 
'•  ripe  for  such  a  step.  No  doubt  it  must  be 
"  regarded  as  a  hardship  to  compulsorily  debar 
"  a  man,  however  crippled,  from  following  his 
'•  occupation,  but  the  measure  would  only 
"  anticipate  by  a  few  months,  or  at  most  by  a 
"  year  or  so,  the  final  irrevocable  compulsion 
"  of  the  disease  itself.  For  the  affected  man 
"  to  continue  working  underground  is  merely 
"  suicidal,  and  the  risk  of  his  conveying 
"  infection  to  his  neighbours  is  certainly  a 
"  definite  one.  That  such  a  step  would  greatly 
"  prolong  the  lives  of  those  affected  by 
"'  advanced  tuberculosis  we  do  not  assert, 
"  although  in  early  cases  of  tuberculosis,  with 
"  a  slight  degree  of  silicosis,  it  might  certainly 
"  do  so." 

I  have  quoted  fully  in  order  to  supply  the  con- 
text, but  I  invite  special  attention  to  the  three 
concluding  sentences  in  each  of  the  two  paragraphs 
cited. 

Reverting  to  the  Mining  Regulations  Commis- 
sion's Report,   I  have  only  to  say  that  what  we 
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have  written,  we  have  written  and  we  stand  by  ; 
and  up  to  the  present  I  have  not  heard  nor  read 
anything  to  induce  me  to  alter  any  opinion  which 
my  colleagues  and  I  have  formed  during  our 
inquiry.  But  there  is  one  thing  I  would  like  to 
ask — because  criticism  is  very  helpful  to  every- 
one— and  it  is  that  before  people  criticise  they 
should  first  of  all  read  the  Reference  with  which 
the  Government  honoured  us,  and  secondly  that 
they  should  read  the  Report ;  because  some 
people  have  criticised  without  doing  either.  I 
have  been  asked,  for  instance,  why  we  did  not 
report  on  the  question  of  compensation.  Well, 
simply  because  we  were  only  told  to  report  in 
regard  to  underground  sanitation  and  health  con- 
ditions on  mines.  We  were  not  asked  to  report 
on  any  matters  connected  with  compensation. 
Then  1  would  ask  that  the  Report  should  not  be 
merely  read,  but  that  where  it  is  quoted,  it  should 
be  carefully  read  and  correctly  quoted,  and  not 
distorted,  unintentionally  I  am  willing  to  believe, 
as  has  been  done  by  some  of  the  most  pretentious 
correspondents  whose  letters  have  appeared  in 
the  Press.  There  is  a  journalist  in  this  town  who 
I  want  to  say  most  emphatically  is  a  thoroughly 
honourable  and  upright  man,  a  valued  personal 
acquaintance  of  my  own — I  mention  this  in  con- 
nection with  the  necessity  for  accuracy  in  use  of 
quotation.  This  gentleman  said  in  an  editorial 
article  that  the  Commission  in  general  and  my- 
self in  particular  were  greatly  to  blame  because 
we  waited  for  three  years  before  referring  to 
miners'  phthisis  and  pointing  out  to  the  Govern- 
ment the  condition  of  things  that  existed.  Well, 
my  friend  had  evidently  not  read  the  Report  at 
all,  although  he  is  the  editor  of  the  newspaper 
with  perhaps  the  largest  circulation — if  I  am  not 
libelling  our  other  papers — for  in  the  section  of 
our  Report  which  deals  with  miners'  phthisis,  is 
printed  in  full  a  letter  which  we  wrote  in 
November,  190S,  to  the  Government  calling  their 
attention  to  the  matter.  That  is  two  years  ago. 
This  mistake  was  afterwards  discovered  by  this 
journalist,  and  he  said  in  a  subsequent  article  that 
our  letter  of  November,  1908,  was  a  most  full 
and  earnest  recommendation  ;  but  he  nevertheless 
proceeded  to  recommend — I  am  not  a  politician 
in  any  way — that  the  miners  in  Fordsburg  should 
not  vote  for  Dr.  Krausc  (the  Chairman  of  the 
Commission)  because  the  Government  did  nothing 
when  they  got  this  letter  from  us.  Now,  that  is 
absolutely  untrue,  and  absolutely  the  reverse  of 
all  fair-play.  This  Report  whs  sent  to  the 
Government  on  the  6th  of  November,  L908,  and 
on  the  24th  December,  1908,  as  *  Christmas  box 
for  the  miners,  the  Government  put  into  force 
the  regulations  embodied  in  the  recommendations 
we  made  in  this  interim  letter  or  report.  And 
so  this  statement    by  this  honourable  journ 


was  not  only  absolutely  untrue,  but,  after  finding 
it  untrue,  he  for  some  reason — for  what  rs 
I  cannot  say — perpetrated  another  gross  incorrect- 
ness, and  attacked  the  Chairman  of  the  Commis- 
sion on  the  ground  that  the  Government  had  not 
done  what  you  will  find  by  looking  at  the 
Gazette  and  looking  at  our  Report,  it  did  and  did 
promptly.  I  would  say  again  that  the  Commis- 
sion does  not  intend  to  defend  anything  said  in 
that  Report.  We  are  satisfied  as  to  our  findn 
which  are  based  impartially  on  the  evidence  before 
us,  and  we  do  not  care  two  pins  whether  they 
please  you  or  displease  you  or  anyone  else. 

Perhaps  I  may  now  be  allowed  to  refer  to  the 
suggested  connection  between  Johannesburg  road- 
dust  and  silicosis,  though  I  do  not  intend  to 
express  any  final  opinion  at  present  on  the  asser- 
tion that  has  been  made,  that  people  who  live  in 
Johannesburg,  but  never  go  underground,  are 
dying  like  flies  from  silicosis.  I  merely  ask  you 
to  consider  the  following  facts  in  connection  with 
this  curious  allegation.  I  am  informed  by 
several  of  the  leading  medical  men  in  Johannes- 
burg, including  Dr.  Mackenzie,  who  has  unusual 
opportunity  at  the  Hospital  of  knowing  the 
results  of  post-mortem  examinations  regarding 
deaths  from  respiratory  diseases — that  there  is 
no  evidence  whatever  of  deaths  from  silicosis 
except  in  persons  who  have  been  working  under- 
ground. The  second  point  is,  as  shown  by  your 
President  this  evening,  that  except  in  the  vicinity 
of  the  mines  the  dust  is  rounded  and  relatively 
harmless  as  compared  to  sharp  dust,  and  contains 
much  organic  matter :  and  if  the  older  members 
of  the  Society  will  carry  their  minds  back  to  the 
slides  shown  by  Dr.  Pakes  in  1903,  they  will 
recall  the  same  fact.  Thirdly,  I  have  worked  out 
the  death  rates  from  pneumonia  per  thousand 
(without  correction  for  age-distribution)  in 
Johannesburg  during  the  three  years    19IMM909, 

and  compared  them  with  those  in   England  and 
Wales      including  the  country  and  towns — during 
the    same   period.      Now,  in    Johannesburg   from 
1906  to  1909,  the  death-rate  from   "  pneumonia 
at  all  ages''  was  L'31  per  thousand.    In  England 
and  Wales  it  was  l_t.     The  rate  from  "  lobar 
pneumonia  at  all  ages  "  was 0*88 in  Johannesl 
and  0  71  in  England.     From  "  broncho-pneumo 
nia  at  all  ages "  it  was  0-43  in  Johannesburg  and 
054  in   England  and  Wales.     There  is  do  i 
alarming  difference  there  ;  certainly  Dot  the  differ- 
ence one  would  expect  if  everyone  was  at  risk  of 
death  from  silicosis  in  Johannesburg.     Now,  in 
order  t'>  gel   at  how  pneumonia  specially  at) 
adults,   I    took   "lobar  pneumonia  over  16 
of  ■■  The   death-rate   therefore   was    "71, 

while  in   England  and  Wales  it  was  l  00.     For 
broncho  pneumonia  it  was  0*09,  and  in  England 

and  Wal  1    am    aware    thai  DJlOt 
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always  come  to  a  correct  final  conclusion  in  a 
matter  of  this  kind  on  figures  alone  ;  and  there 
is  no  doubt  that  the  inhalation  of  dust  does 
markedly  predispose  to  respiratory  diseases.  But 
I  know  of  no  satisfactory  evidence  that  non-mining 
people  generally,  who  are  walking  about  the  streets 
of  Johannesburg,  are  at  risk  of  dying  of  silicosis; 
and  so  far  as  1  can  find  from  inquiry  there  is  not 
a  shred  of  justification  for  such  a  statement. 
But  I  do  not  possess  any  recent  details  of  age 
distribution  of  the  population  of  Johannesburg, 
and  have  therefore  not  made  any  correction  in 
this  respect  in  the  rates  quoted.  We  know, 
however,  that  in  Johannesburg  there  are  a  great 
many  more  young  people  per  thousand  than  in 
England  ;  and,  as  pneumonia  is  a  disease  of  old 
people  particularly,  it  is  probable  that  our  true 
pneumonia  death-rates  are  correspondingly  higher 
than  the  figures  quoted  would  indicate.  But, 
even  then,  they  would  not  justify  the  statement 
in  question,  so  far  as  I  have  been  able  to  ascer- 
tain. At  the  same  time  I  think  such  suggestions 
are  often  very  interesting,  because  they  indicate 
directions  of  useful  inquiry ;  and  one  natur- 
ally values  them  much  more  when  they  are  not 
merely  expressions  of  opinion,  pious  or  otherwise, 
but  are  backed  up  with  something  like  tangible 
evidence.  I  wish  most  cordially  to  thank  and 
congratulate  Mr.  Penlerick  in  regard  to  his  paper. 


SAND-FILLING  ON  THE  WITWATERS- 
RAND. 


(Head  at  June  Meeting,  1910.) 
By  Edgar  Pam,  A.R.S.M.  (Member). 

DISCUSSION. 

Mr.  0.  P.  Powell  {Member)  :  Mr.  Pam's 
paper  deals  with  one  of  the  most  important 
mining  subjects  that  has  ever  been  discussed  by 
this  Society,  and  is  of  great  value  as  a  record  of 
pioneer  work  here  of  sand  filling  on  Silesian  lines. 
When  mod  filling  was  first  seriously  considered 
on  these  fields  a  certain  amount  of  apprehension 
was  felt  as  to  the  lowering  of  current  sand 
dues  underground,  an  apprehension  that  was 
not  altogether  dispelled  by  the  earlier  investiga- 
tions and  -  if  possible  cyanicides.  Con- 
sequently, as  stated  by  Mr.  Pam,  old  sand 
from  cyanide  have  hitherto  been 
used  at  the  Village  Main  Reef  and  elsewhere 

At  the  Simmer  &  Jack  Proprietary  Mines,  Ltd., 

a  sand  filling  plant  Las  now  been  in  operation  on 

on  two  months,  and  from  the 

beginning  baa  been  treating  current  sand  residues 

direct  from  the  cyanide  vats,  with  satisfactory 


destruction  of  the  cyanide  solution  moistening 
them.  The  system  employed  comprises  the 
pumping  of  sand  residues  as  a  pulp  from  the  vats 
to  classifiers  which  deliver  a  thick  underflow  into 
a  bore-hole,  and  return  in  circuit  the  overflow 
water  to  the  pump  for  bringing  up  more  sand. 
(See  Fig.  I.) 

The  following  is  a  more  detailed  description. 
The  sand  residue  as  discharged  from  the  vats 
and  containing  weak  cyanide  solution  is  dumped 
from  trucks  into  a  box  beside  the  track  clear  of 
the  vats.  Into  this  box  water  is  constantly 
sprayed,  and  the  pulp  thus  formed  gravitates  to 
a  pump  and  has  a  ratio  by  weight  of  about  3^  of 
water  to  1  of  sand.  This  pulp  is  then  pumped 
through  a  6  in.  pipe  for  a  distance  of  about  900 
feet  to  classifiers  at  a  6  in.  borehole  200  feet 
deep.  The  mixing  box  is  10  ft  long,  5  ft.  wide 
and  4  ft.  in  depth,  and  discharges  into  a  launder 
20  ft.  long  with  a  uniform  grade  of  8%.  This 
graded  launder  ensures  the  pump  being  supplied 
in  a  steady  manner  with  a  uniform  mixture 
which  is  essential  to  efficient  pumping.  The 
truck  discharge  and  wooden  mixing  box  will 
ultimately  be  replaced  by  a  system  of  launders 
running  below  the  discharge  doors  of  the  vats. 
These  launders  will  convey  the  sand  pulp  to  the 
pump,  and  as  is  the  case  with  the  present 
arrangement  a  uniform  mixture  will  be  provided, 
as  the  pulp  will  not  flow  until  the  requisite 
quantity  of  water  has  been  added.  A  4  in. 
centrifugal  sludge  pump  is  at  present  in  use. 
The  delivery  column  rises  constantly  from  the 
pump  to  the  classifiers  at  a  60  ft.  higher  level, 
and  will  serve  for  a  larger  pump  should  we  decide 
on  replacing  the  present  one.  By  having  a 
delivery  pipe  of  larger  diameter  than  the  delivery 
of  the  pump  the  velocity  of  the  pulp  is  reduced 
and  the  wear  of  the  pipe  reduced  by  partial 
settlement  of  sand  on  the  lower  side.  The 
underflow  from  the  classifiers  at  the  borehole 
containing  about  30%  moisture  is  delivered  by 
launders  with  a  grade  of  30%  to  the  mouth  of 
the  borehole  down  which  it  falls.  The  two 
diaphragm  cones  (8  ft.  diameter,  10  ft.  deep) 
which  we  started  with  handle  between  them  200 
tons  of  sand  per  day  of  ten  hours.  Two  addi- 
tional cones  have  now  been  erected,  and  with  a 
pump  of  larger  size  the  plant  will  deal  with  some 
400  or  more  tons  of  sand  per  day  of  ten  hours. 
(See  photograph.)  As  the  classifier  underflow 
entering  the  borehole  is  very  thick  the  make-up 
water  necessary  to  be  added  to  the  small  volume 
of  water  in  circuit  is  comparatively  small.  The 
sand  residues  contain  about  12%  of  moisture  as 
cyanide  solution  containing  up  to  '02%  total 
cyanide.  It  is  proposed  to  instal  a  vacuum  pump* 

*  See  this  Journal.  Vol.  ix.,  Jan.,  1909,  p.  240. 
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Fig.  1.— Sand  Filling  Plant.     Elevation  showing  General  Arrangement. 


connected  to  the  leaching  pipes  from  the  vats, 
which  will  still  further  reduce  the  moisture  in 
the  residue,  and  consequently  the  cyanide  to  be 
destroyed,  as  well  as  remove  all  the  gold-bearing 
solution  possible. 

The  various  cyanicides  suggested  by  .Mr.  II.  A. 
White  and  others  have  been  tested  in  our 
laboratory  by  Mr.  McA.  Johnston,  and  until 
recently  we  have  used  permanganate  of  potash* 
on  a  working  scale  as  the  most  suitable,  but  we 
are  now  using  the  cheaper  chloride  of  limit 
satisfactorily.  By  adding  "20  lb.  to  025  lb.  "f 
the  former  reagent  in  the  form  of  a  5%  solution 
to  every  ton  of  sand  dumped  in  the  mixing  boa 
adequate    destruction    of    cyanide     ia    effected. 

-■  ■  this  ./,,<!,  ,,„/,  II.  a.  White,  p.  448,  June,  Witt 
♦  See  this  J  n.   \.  White,  p.  IS,  Jul]  . 


Frequent  tests  are  made  of  the  moisture  in  the 
pulp  entering  the  bore-hole  from  the  cone  under- 
flow, and  in  no  instance  has  this  contained  more 
than  -OOL'5%  of  total  cyanide,  whereas  the 
limit  allowed  by  the  Westralian  Government  is 
010%  total  cyanide.  The  circulating  wati 
slightly  alkaline  owing  to  the  alkalinity  of  the 
moisture  in  the  fresh  residue. 

From  the  point  where  the  OOne  under!' 
leaves  the  bore-hole  it  is  conducted  by  wooden 
launders  to  the  stope  t"  \x-  filled  A  small 
Stream  of  water  underground  is  diverted  into  the 
launder,  in  order  to  form  a  pulp  which  will  QoW 
on  the  grade  available  as  this  is  in  placet 
considerably  under  30%. 

T     tl  have  been  made  of  the  air  in   practically 

every  portion  >>(  thi  that  was  being  filled 
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aud  nowhere  could  a  trace  of  hydrocyanic  acid  be 
found  The  water  draining  from  the  deposited 
sand  was  also  tested  with  similar  results,  which 
would  indicate  a  further  neutralisation  of  cyanide 
taking  place  after  the  pulp  enters  the  bore-hole. 
The  sand  settles  compactly  underground  and 
drains  readily.  Tests  made  some  time  ago  by 
Mr.  J.  A.  Vaughan  at  the  Government  Mechanical 
:ory  showed  only  4"5%  compression  of 
water-deposited  sand  supported  at  the  sides  under 
a  pressure  of  300  tons  per  sq.  ft.  It  is  obvious  that 
the  cleaner  the  sand  available  for  filling  the  less 
will  be  the  trouble  underground  with  slime*. 

Although  we  have  been  working  on  a  relatively 
small  scale,  the  actual  operating  surface  costs  are 
remarkably  low — a  little  over  4d.  per  ton  of  sand 
lowered.  Power  costs  a  Id.  and  neutralising 
with  permanganate  about  the  same  amount  per 
ton. 

The  method  described  affords  various  advan- 
tages as  follows  : — 

(a)  The  pulp  entering  the  bore-hole  contains 
about  30%  of  moisture  as  against  the  40% 
to  50%  moisture  usually  employed,  so 
that  much  less  water  than  usual,  which  is 
liable  to  contain  traces  of  cyanide,  requires 
to  be  pumped  from  the  mine  Assuming 
that  1,000  tons  of  sand  are  lowered  as 
pulp  into  a  mine  to  drain  there  until  only 
12%  of  moisture  remains,  then  the  water 
requiring  to  be  pumped  out  of  the  mine 
amounts  to  only  292  tons  if  the  pulp 
lowered  contained  30%  moisture,  but  it 
will  amount  to  531  tons  if  the  pulp 
contained  40%  moisture,  and  to  864  tons 
if  the  pulp  contained  50%  moisture. 

(b)  A  much  longer  contact  and  more  thorough 
admixture  is  available  for  action  of  the 
cyanicide  before  lowering  than  in  the 
usual  system  of  sluicing  direct  into  the 


mine. 


•  S.  A.  Mining  Journal,  p.  610,  July  23,  1910. 


(c)  Up  to  90%  of  the  water  in  the  sand  pulp 
entering  the  classifier  overflows,  and  thus 
at  once  returns  for  further  use  any  excess 
of  cyanicide  dissolved  in  it. 

(d)  Owing  to  the  small  amount  of  water  in 
circulation  any  soluble  gold  present  in  the 
residues  becomes  concentrated  to  a  certain 
extent  in  the  circulating  water,  which 
may  be  periodically  transferred  with  its 
slime  in  suspension  to  the  slime  plant  for 
recovery  of  gold  contents,  or  otherwise 
treated. 

(e)  The  velocity  in  launders  or  pipes  of  the 
concentrated  pulp  underflow  from  classi- 
fiers is  lower  than  with  a  higher  ratio  of 
water,  and  consequently  the  wear  by 
abrasion  less. 

(/)  The  elimination  of  slime  in  the  water 
overflowing  the    classifiers   permits   of  a 
sandy  underflow  more  free   from    slime, 
and    the   sand   deposited   in   the    stopes 
drains  more  rapidly  and  completely. 
(g)  The  capital  expenditure  and  operating 
cost  of  the  installation  is  low,  the  former 
being   mainly   for  launders,  a  pump,  two 
pipe  lines  and  classifiers,   whilst  for  the 
latter  the  expense  of  pumping  is  the  main 
item,  and  with  a  large  daily  tonnage  the 
total  working  cost,  including  destruction 
of  cyanide  should  be  less  than  for  sending 
residues  to  the  dump. 
The  conditions  governing  the  surface  transport 
of  sand  for  filling  will  vary  on  different  mines 
and  will  influence  the  choice  of  a  point  of  lower- 
ing,   particularly   where   a   bore-hole   is    to    be 
employed.     When   this  point  is  on  a  lower  level 
than  that  of  the  sand  vats  the  pulp  can  gravitate 
to  the  classifiers  and  only  the  overflow  water  will 
need  to  be   pumped    (Fig.  II.).     Where  there  is 
no   natural  fall  it  may  be  more  advantageous  to 
drive  a   tunnel  or  cut  a  trench  than  to  pump  the 
sand  pulp. 


•»   J7WK-J 


Fk;   2.     Sand  Filling.     Sand  direct  from  Vats  to  Classilier  at  Borehole  by  Launder. 
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Among  the  many  advantages  of  sand  filling,  to 
which  Mr.  Pam  has  referred  in  his  paper,  that  of 
improved  underground  ventilation  is  one  of  the 
utmost  importance.  In  outcrop  mines  the  ques- 
tion of  ventilation  does  not  usually  present  any 
serious  difficulties.  In  the  deep  levels  the 
worked-out  area,  constantly  increasing  in  size 
and  providing  space  for  the  dissipation  of  air, 
will  be  filled  in,  and  by  keeping  such  filling  as 
close  to  the  working  faces  as  is  practicable,  every 
cubic  foot  of  air  will  be  usefully  employed, 

Mr.   B.   C.  Travers  Solly  (Member) :  I  was 

working  on  the  Great  Boulder  Proprietary  Mines, 
Western  Australia,  when  the  filling  of  stopes  with 
residues  was  started,  sometime  in  1897  or  1898. 
and  knowing  that  the  Government  had,  owing  to 
accidents  occurring,  stopped  the  system, 
appointed  a  Royal  Commission,  and  on  its 
findings  passed  regulations  under  which  the  sand 
filling  was  restarted,  I  wrote  in  June  last  to  Mr. 
Richard  Hamilton,  who  was  then  and  still  is 
General  Manager  of  the  Company,  asking  him 
for  particulars  of  the  conditions  under  which  the 
filling  is  now  carried  on,  and  I  have  just  received 
his  reply. 

Intei  alia,  he  says  : — "  The  mines  on  this  field 
have,  as  you  know,  dumped  their  tailings  into 
the  stopes  in  a  fairly  dry  condition.  Those  using 
the  residues  direct  from  the  presses  gave  them  a 
good  drying  with  compressed  air  before  dumping 
them  into  the  stopes.  This  applies  both  to  the 
raw  and  the  roasted  residues.  Our  mining 
regulations  specify  that  the  strength  of  cyanide  of 
potassium  in  the  residues  must  not  exceed  '01%, 
and  the  mines  find  they  can  comply  with  this 
regulation  without  trouble.  The  ore  on  this 
field  contains  generally  somewhere  about  13%  of 
carbonate  of  lime  in  the  raw  state.  In  roasting, 
this  is  converted  into  calcic  sulphate  and  calcic 
oxide,  while  there  is  also  apparently  some  un- 
altered carbonate  left.  With  the  roasted  ore  you 
would  not  expect  so  much  decomposition  of 
cyanide  as  with  the  unroasted  ore  residues.  The 
raw  treatment  plants  go  in  for  very  close  concen 
tration,  and  in  some  instances  they  dump  residues 
direct  from  the  presses,  and  so  long  as  the  Btopes 
into  which  the  residues  are  tipped  have  free 
circulation  of  air  there  are  no  attendant  cyanide 
troubles.  Where  passes  have  been  blocked  bo 
that  a  current  of  air  was  stopped  there  have  been 
instances  of  men  being  temp  irarily  overcome  by 
cyanide  fumes,  but  1  do  not  know  of  any  during 
late  years  When  these  instances  occurred  there 
more  ore  percolated  than  at  present  and  salt 
water  was  used  for  washing,  ami  I  have  no  doubt 
thai  the  residues  contained  more  than  <W  of 
cyanide  of  potassium.       No  mine  in  W.  A.   1 


ever  tried  to  fill  stopes  by    running   residues  into 
them  by  means  of  water." 

It  seems  to  me  therefore  that  thi  Reg 
proposed  by  the  Transvaal  Commission,  whose 
report  has  lately  been  published,  have  been  taken 
directly  from  those  in  force  in  W.  A.,  without  any 
thought  of  the  vastly  different  conditions  with 
which  we  have  to  deal. 

The  recommendations  of  the  W.  A.  Commis- 
sion, which  may  be  found  in  "Notes  and 
Extracts"  in  the  November,  1905,  number  of  the 
Journal  of  this  Society,  read: — "That  tailings 
Bhould  not  be  used  for  rilling  (1)   in  a  wet    Bl 

when  they  contain  more  than  '01%  of  their 
weight  of  cyanide  of  potassium,  (3)  in  any  place 
where  there  is  not  a  current  of  air  passing 
freely." 

Xo.  1  is,  however,  translated  into  practice  in 
W.  A.  as  "  in  a  fairly  dry  condition."  The  draft 
Regulations  proposed  here  state  that  tailings  so 
used  must  be  previously  dried. 

No.  2  is  mutilated  in  passing  from  the  re- 
commendations of  one  Commission  to  those  of 
the  other,  and  we  are  left  to  surmise  in  t he- 
latter  whether  the  "01%  of  cyanide  of  potassium 
is  to  be  calculated,  as  in  the  W.  A.  Regulation, 
on  the  weight  of  the  residues  or  on  the  moisture 
contained  in  them.  If  the  latter  is  intended  the 
regulation  would  be  reasonable.  If  the  former. 
the  essentially  differing  conditions  of  the  ores  ol 
the  two  fields  make  it  a  highly  dangerous  allow- 
ance. In  W.  A.  the  condition  No.  •_'  is,  as  Mr. 
Hamilton  states,  easily  complied  with,  and  seeing 
that,  with  an  allowance  of  1  ■">  for  residual 
moisture,  '01%  on  the  residue  works  out  at 
something  over  '06%  calculated  on  the  contained 
solution,  this  is  not  to  be  wondered  at. 

While  this  limit  is  safe  in  KalgOOrlie-Boulder, 
where  the  ore  contains  some  13%  of  carbonate  of 
lime,  it  would  be  highly  dangerous  on  tin'  II and. 
with  the  acid  forming  nature  of  our  ore. 

The  main  points  which  strike   me  as  being 
widely    different     in    the    conditions    on    the  Kal 
gOOrlie-Boulder  belt  and  on  the  Hand,  apart  from 
the  chemical    conditions    of    the    ore,    and    which 
make    their    method    of    "dry"    sand    filling  an 

economic  impossibility  her  isfollows:     It. 

rly  every  instance  in    Kalgoorlie-Boulder  the 
iniie  lutcrop,  the   veins  are  wide   ( I  1 

worked  in  stopes  l<>  feet  from  wall  to  wall)  and 
they  are  very  Bteep.  The  residue  is  trammed 
from  vats  or  presses  and  damped  directly   into 

cribbed  &1 t>.   which   lead   to  the  underground 

workings  where  the  filling  is  required.  The 
method  ol  mining  is  that  of  back  sloping,  and 
the  sand  would  run  to  its  angle  of  repose  directly 
under   th>'   working  Here,    ho  we 

far  as  the  future  La  concerned,  to  de  tl 
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mainly  with  deep  level  mines  and  comparatively 
narrow  and  flat  ore  bodies,  where  in  filling  with 
"  dry  "  sand  it  would  be  necessary  to  have  an 
extra  compartment  in  the  shaft,  tramming  on  an 
up  grade  to  the  stope  to  be  filled,  and,  in  most 
case?,  mechanical  conveyance  of  the  sand  down 
the  stope  to  the  portion  being  filled. 

It  will  be  noticed  that  Mr.  Hamilton  states  : — 
•  No  mine  in  W.  A.  has  ever  tried  to  fill  stopes 
by  running  residues  into  them  by  means  of 
water."  There  was  no  inducement  to  do  so. 
There  was  every  reason  against  it.  At  the  time 
when  sand  filling  was  started  water  of  any  kind 
was  scarce,  having  to  be  pumped  from  Hannan's 
Lake  miles  away,  and  fresh  water  cost  up  to  15/ 
per  100  gallons  retail.  I  believe  at  the  present 
time,  with  the  extensive  water  supply  system,  it 
costs  2/6  or  3/-  per  1,000  galls. 

Taking  these  points  into  consideration  I  am 
not  alone  in  thinking,  that  this  Society  would 
only  be  doing  its  duty  to  the  industry  by 
entering,  without  loss  of  time,  a  strong  pro- 
test against  the  promulgation  of  these  proposed 
Regulations. 

Mr.  H.  F.  Lofts,  M'Toko,  Rhodesia  (Member)  : 
The  extremely  interesting  articles  on  "Sand  Fill- 
ing on  the  Witwatersrand,"  by  Mr.  E.  Pam,  fol- 
lowed by  "  The  Destruction  of  Cyanide,"  by  Dr. 
Moir  and  Mr.  Jas.  Gray,  and  the  copious  notes 
by  Mr.  H.  A.  White,  must  appeal  to  all  of  us,  as 
touching  almost  the  most  important  subject  ever 
dealt  with  by  this  Society,  Therefore  I,  in  common 
no  doubt  with  many  others  feel  I  should  like  to 
add  my  quota  to  the  voluminous  discussion 
which  I  am  sure  is  bound  to  follow  three  such 
striking  papers. 

First,  I  understand  the  residues  contain  iron 
salts,  pyrite,  and  cyanide.  These  in  turn  pro- 
duce (if  old)  sulphocyanide  and  HCN,  and  the 
object  of  these  tests  is  mainly  to  prevent 
the  formation  of  HCN  when  the  sands  are 
safely  lodged  in  the  .stopes,  as  it  is  very  injurious 
to  health. 

Of  these  papers,  Mr.  Pam's  shows  the  practical 
aspect,  Messrs.  Moir  and  Gray  deal  with  the 
chemical  details,  and  Mr.  White  with  the  experi- 
mental side  and  costs  per  ton. 

With  reference  to  Mr.  Pam's  article,  I  would 
suggest  the  use  of  launders  instead  of  pipes,  because 
they  would  pan  out  considerably  cheaper  than  T7F 
piping,  and  lengths  could  be  added  and  altera- 
tions made  with  less  expense,  also  a  launder  is 
leas  liable  to  choke  than  a  pipe.  In  order  to 
make  a  tight  joint  in  the  planks  erected  in 
stopes,  a  system  of  grooving  and  tongueing  with 
soft  timber  similar  to  that  used  in  the  bottom  of 
cyanide  vats,  if  bolted  would  be  perfectly  water- 


tight, and  there  would  then  be  no  possibility  of 
the  barricades  breaking  as  suggested  by  Mr. 
Laschinger,  and  no  necessity  for  the  tedious 
method  of  filling  up  the  crevices  with  grass. 
One  of  the  advantages  not  mentioned  by  the 
author  is  that  it  would  induce  cyanide  men  to 
work  with  as  weak  a  solution  as  they  possibly 
can,  and  battery  managers  to  make  use  of  lime, 
thereby  reducing  costs  in  one  department  and 
increasing  efficiency  in  the  other. 

Dr.  Moir  states  that  -002%  KCN  yielded  the 
best  results,  and  I  fail  to  see  why  solutions  of 
this  strength  should  not  be  in  general  use, 
personally  I  have  used  "001  on  a  practical  scale 
and  obtained  100%  precipitation,  and  found  the 
solution  as  rich  in  gold  as  others  of  much  higher 
strength.  Working  with  this  strength,  it  was 
important  to  keep  the  extractor  well  filled  with 
zinc,  to  use  acetate  of  lead  and  occasionally  add 
some  KCN  at  the  head  of  each  box  to  prevent  the 
formation  of  cyanide  of  zinc.  There  can  be  no 
necessity  for  the  use  of  a  strong  solution,  the 
coarse  gold  being  caught  in  the  battery  and  by 
the  concentrator.  As  even  the  water  wash  carries 
off  0  25  dwt.  Au  it  is  obvious  that  the  only  neces- 
sity for  increasing  the  strength  of  a  solution  is  for 
precipitating  purposes.  As  it  is  it  appears 
necessary  first  to  oxidise  and  then  to  produce  an 
alkalinity,  I  would  like  to  suggest  that  as  sal 
ammoniac  is  in  such  general  use  as  an  oxidiser  a 
few  more  experiments  with  this  substance  might 
not  be  amiss.  From  Dr.  Moir's  remarks,  it  is 
evidently  of  very  little  use  to  consult  the  text 
book,  but  a  question  of  experimenting  in  every 
likely  direction. 

A  final  water  wash  after  treatment  with 
very  weak  solutions,  should  remove  most  of  the 
cyanide,  and  it  is  possible  then  that  with  the  use 
of  lime  in  the  battery  very  little  more  would  be 
required.  It  resolves  itself  into  a  question  of 
how  best  to  deal  with  the  total  cyanide,  the  acid 
itself  is  harmless  except  in  conjunction  with 
cyanide,  as  far  as  the  question  of  health  is  con- 
cerned, and  the  volume  of  water  in  use  to  carry 
the  sands  down  the  mine  would  probably  neutra- 
lise any  free  acid  which  is  formed,  so  that  the 
water  when  returned  by  the  mine  pump  would  be 
ready  for  the  reduction  works  and  boilers. 

The  question  of  the  large  space  taken  up  by 
dumps,  especially  from  those  mines  centrally 
situated  is  one  of  an  importance  which  cannot  be 
under  estimated,  as  before  long  it  must  involve 
the  purchase  of  stands  as  depositing  sites  at  high 
figures.  It  is  to  be  hoped  that  before  long  it 
will  be  possible  to  deal  with  all  cyanide  sands 
without  handling,  by  a  first  and  final  treatment 
in  the  collecting  vat  and  a  sluicing  away  of  the 
residues  through  a  pipe  with  a  gate  valve,  direct 
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to  the  mine.  The  thorough  ventilation  of  the 
mine  and  dispersal  of  the  C0o  which  must 
follow,  will  naturally  enable  all  workers,  whether 
white  or  coloured,  to  do  the  maximum  of  work 
in  a  given  time,  which  is  impossible  when  the 
air  is  vitiated. 

Mr.  White  has  stated  that  permanganate  is  the 
best  and  cheapest  reagent  to  employ,  but,  of 
course,  it  must  also  be  borne  in  mind  in  this  con- 
nection that  simplicity  is  always  to  be  desired. 
Any  complicated  tests  would  involve  delay  and 
much  trouble.  One  wholesome  result,  which  is 
not  to  be  despised,  is  that  it  should  tend  to 
encourage  the  retreatment  of  tailings  all  over  the 
world.  On  some  mines  which  are  just  on  the 
border  of  the  profit-making  stage,  the  gold 
obtained  in  this  way  would  help  them  materially 
towards  the  dividend  paying  stage.  It  has  new- 
been  proved  that  the  gold  left  in  the  residues  is 
not  (now  fine  grinding  is  resorted  to)  in  a  free 
state  but  combined  with  the  pyrites:  therefore  a 
thorough  concentration  would  eliminate  practi- 
cally all  the  gold-bearing  material  and  would  be 
the  end  point  as  far  as  the  reduction  works  are  con- 
cerned. If  you  take  the  average  mine  dump  as 
assaying  -5  dwt.  this  would  result  in  the  case  of 
a  100  stamp  mill  dealing  with  12  tons  per  stamp 
in  a  recovery  of  practically  30  oz.  per  day,  equal 
about  £40,000  per  annum,  quite  a  round  sum.  To 
emphasise  the  sjieed  with  which  a  dump  could  be 
transferred,  the  Robinson  Company  put  through 
200  tons  per  hour,  equal  to  the  output  of  a  400 
stamp  mill.  This  sand  filling,  I  am  informed, 
has  been  in  use  in  Australia  for  some  years,  but 
has  not  become  quite  a  success  owing  to  their 
failure  to  remove  all  the  HCN.  It  is  not  necessa  ry 
that  sand-filling  should  be  limited  to  the  Hand, 
an  up-country  mine  is  quite  as  much  justified  in 
making  use  of  the  latest  ideas  involving  inert' 
profits  and  efficiency  as  the  Rand  mines.  So 
often  because  a  property  is  a  small  one  and 
situated  up  country  the  owners  think  it  is 
only  advisable  to  work  in  a  rough  and  ready  way. 
If  this  is  an  advantage  on  the  Rand,  where  so 
many  mines  are  low  grade,  how  much  more 
important  and  profitable  it  would  be  where  only 
high  grade  propositions  are  working  and  where 
all  expenses  (and  in  this  comparison  the  difference 
is  not  only  a  trifling  one)  are  correspondingly 
higher  and  heavier,  including  timbering,  trans 
port  of  timber,  wages  and  cost  of  handling 
residues.  This  latter  point  is  one  which  though 
already  mentioned,  should  be  emphasise.  1.  The 
Increasing  scarcity  of  mine  timber  renders  it 
more  expensive  every  year,  therefore  the  outcrop 
companies  'this  would  not  apply  to  nearly  the 
same  extent  to  the  deep  levels)  should  find  a 
considerable  diminution  in  their  expenses  on  this 
account  alone. 


We  notice  in  town  the  roads  are  being  watered 
with  oil  and  asphalted,  trees  are  planted  to  filter 
the  air,  and  in  fact  no  expense  is  spared  tc 
minimise  the  dust  evil,  but  all  this  is  a  step  in 
the  wrong  direction.  The  movement  should 
have  commenced  at  the  mines,  whence  the 
poisonous    dust    originate  Laws    are     pal 

compelling  factories  to  consume  their  own  smoke: 
it  is  surely  (on  the  score  of  health  alone)  just  as 
important  to  pass  an  act  compelling  all  mines  to 
deal  with  their  residue  dumps  for  their  own  benefit 
and  that  of  the  whole  of  the  South  African 
public.  The  only  way  in  which  attempts  to 
utilise  the  dumps  have  been  made  is  in  building  ; 
there  are  no  other  industrial  uses  to  which  they 
can  be  put.  This  may  be  compared  to  the 
proverbial  emptying  of  the  sea  with  a  tea  cup. 
I  understand  many  dumps  have  been  retreated 
in  the  past  few  years,  but  this  meant  simply 
removing  the  sands  from  one  spot  and  placing 
them  in  another.  The  system  now  in  use  goes 
a  step  further  and  completes  the  process.  For 
this  reason  I  am  sure  Messrs.  White,  Pain, 
Moir  and  Gray  earn  the  lasting  thanks  not 
only  of  the  community  but  the  public  generally, 
in  originating  and  improving  upon  a  system 
which  is  likely  to  have  such  far-reaching 
results. 

Mr.  W.  J.  N.  Dunnachie  {Auoeiate):  In 
connection  with  Mr.  Pam'smost  interesting  paper 
on  sand  filling,  there  is  a  suggestion  that  the 
sand  pack,  owing  to  a  want  of  cohesion,  may  lie 
limited  to  the  life  of  the  timber  enclosing  it,  and 
when  that  life  is  spent  the  sand  may  "  run." 

I  throw  out  the  suggestion  that  tdf-tupport- 
ing  waste  packs  be  built  :  with  a  foundation 
cut  in  the  footwall,  if  thought  necessary.  These 
waste  packs  should  be  built  on  the  inside — that  is 
the  sand  side — of  the  \\  in.  deals  and  uprights 
which  the  author  is  at  present  putting  in.  If 
all  the  protection  the  Village  Deep  and  Ferreira 
Deep  levels  have  to  keep  the  sand  from  coming 
through  the  boxholes.  is  a  few  "uprights  well 
hitched  "  with  some  \h  in.  deals  nailed  on,  I  feel 
certain  those  li  in.  deals  are  in  for  a  tough 
time. 

The  President:  i  have  just  hid  an  official 
l.ttrr  from  the  Government  Analyst  "I  Western 
Australia  in   which  he  re  affirms  the  statement 

that  the  "01        limit  of  cyanide  refers  to  ,|r\  unds 

and  not  to  any  liquid itained  in  them,  and  that 

nothing  except  dry  filling  is  done  there,  and  that 
thorough  ventilation  of  the  place  being  tilled  is 
prescribed  whenever  any  person  is  present  then-. 
I    agree    with     Mr.    Solly    that    a    01        limit    is 

dangerous  under  local  conditions,  and  that  the 
limit  should  be  stricter, 
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NOTES  OJS    PRECIPITATION. 


(Bead  at  July  Meeting,  1910.) 
By  F.  D.  Phillips  ^  Member). 

DISCUSSION. 

Mr.  H.  Brazier  {Associate)  :  The  points 
raised  in  this  paper  in  regard  to  the  last  two  or 
three  compartments  of  an  extractor  box  were 
ie  into  very  thoroughly  on  the  Crown  Mines 
te  time  back,  with  results  very  similar  to  those 
obtained  mi  the  Knights  Deep  ;  and  it  was  during 
these  investigations  that  a  certain  fact  came 
to  livrbt  which  is  of  considerable  interest  and 
which  seems  hitherto  to  have  escaped  notice,  or 
at  any  rate,  publication. 

The  solution  deposits  its  gold,  loses  free 
nide,  and  gains  in  alkalinity,  and  by  repre- 
senting these  three  occurrences  graphically  we 
find  that  all  three  reactions  coincide.  I  append 
three  diagrams  taken  from  a  series,  all  of  which 
demonstrate  the  same  fact,  and  it  is  from  the 
information    conveyed    by  the    diagrams    that  I 
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venture  to  query  the  result  of  the  author's  calcu- 
lations in  regard  to  expense.  There  being  no 
further  reaction  after  the  precipitation,  wherein 
does  the  extra  expense  enter  beyond  the  labour 
of  dressing  1  Also,  allowing  that  there  is  no  further 
decomposition  it  will  surely  be  admitted  that  the 
zinc  is  likely  to  be  of  more  use  in  the  boxes  than 
in  the  store,  even  if  only  in  the  light  of  a  safety 
measure,  or  as  a  filter  for  trapping  particles  of 
slime  that  may  and  often  do  come  along. 

Regarding  the  effect  of  temperature  on  precipi- 
tation, the  slime  solution  here  is  divided  between 
two  sets  of  boxes — 1,000  tons  a  day  is  passed 
through  one  set  of  boxes  direct  from  clarifier  ; 
another  1,000  passing  via  a  waste  heat  installa- 
tion and  clarifier,  and  entering  10°  F.  higher — the 
precipitation  in  both  cases  being  practically  per- 
fect, the  "tails"  invariably  assaying  "traces,"  capa- 
city and  rate  of  flow  in  both  cases  being  identical. 

Will  the  author  enhance  the  value  of  his  paper 
by  giving  actual  temperature  of  solution  at  head 
of  boxes  ?  One  is  led  to  think  that  the  compara- 
tive absence  of  white  precipitate  at  Knights  Deep 
is  attributed  to  increased  temperatures,  whereas 
our  experience  is  the  reverse — the  formation  of 
white  precipitate  in  the  warm  boxes  being  far 
more  pronounced  than  in  the  cold,  and  where 
any  appreciable  quantity  of  this  white  precipitate 
is  formed  the  author  will,  I  fancy,  agree  that 
more  zinc  is  required  in  the  boxes  than  would  be 
the  case  in  clean  solution  such  as  at  the  Knights 
Deep. 


GRADING  ANALYSES  AND  THEIR 
APPLICATION. 


oM      lino  MhouVl 


(Read  at   May  Meeting,  1910.) 
By  H.  Stadler  (Associate). 

DISCUSSION. 

Mr.  G.  A.  Robertson  (Member):  It  is  well  to 
read  the  author's  paper  in  conjunction  with  his 
other  contributions  partially  dealing  with  the 
same  subject.  Taking  the  efficiency  of  stamps  as 
zero  the  author  finds  that  "  from  a  purely 
mechanical  point  of  view  tube  mills  are  very  poor 
machines  at  least  in  comparison  with  stamps.* 
To  arrive  at  these  conclusions  the  author  evolves 
formulae  for  the  determination  of  the  useful 
work  done  by  crushing  or  grinding  machines  and 
arriving  at  the  mechanical  efficiency  of  such 
machines,  "  29,  30."*  The  chief  consideration 
there  is  the  reducticn  of  the  cube  by  volume  and 
the  energy  (H.P.)  required  for  this  reduction,  the 
same  formulae  being  applicable  to  all  types  of 
grinding  machines  irrespective  of  the  size  of  the 
feed   cubes    or   even    where  such    cubes  can  be 

*  See  Journal  S.A.  Axsociation  of  Engineers,  Dec,  1908. 
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reduced  by  a  few  grades  only,  such  as  for  instance 
the  work  done  by  tube  mills. 

"  Stamps  though  no  ideal  fine  grinding 
machines  are  certainly  better  than  their  reputa- 
tion."* Since  the  author  penned  these  words 
he  now  finds  from  practical  work  that  the 
'•  efficiency  per  H.P.  of  tube  mills  (17  42)  is  only 
about  1  that  of  the  stamps  (70-40)."  The 
"  practical  usefulness  "  of  the  tube  mill,  as  the 
author  said  in  reply  to  the  discussion  on  li is 
paper,!  had  never  been  brought  into  question 
nor  does  it  appear  that  even  now  the  good  work 
done  by  tube  mills  has  ever  been  questioned 
except  from  a  "  purely  mechanical  point  of  view.'' 
The  writer  does  not  know  the  tensile  strength  of 
a  cube  of  pyrite  in  relation  to  a  cube  of  quartz, 
but  the  author  makes  no  distinction  in  arriving 
at  the  mechanical  work  done  by  stamps  and 
tube  mills.  In  arriving  at  the  efficiency  of  the 
tube  mill  the  author  takes  the  load  at  290  tons. 
I  gather  that  this  is  the  average  load  during  the 
life  of  a  Hornstone  tube  mill  liner  which  can  be 
reduced  in  volume  though  of  course  it  is  profitable 
to  put  through  a  much  larger  load  from  a 
metallurgical  point  of  view  ;  but  when  we  go 
much  over  a  300  ton  load,  though  we  may  not 
reduce  any  additional  tonnage  in  volume  we 
utilize  the  tube  mill  as  a  classifier,  the  tendency 
being  for  the  coarser  and  specifically  hea\  ier 
particles  to  be  reduced  in  preference  to  the  mere 
silicious  portion  of  the  ore. 

The  tube  mill  in  itself  is  a  classifier  ;  the 
greater  part  of  the  coarser  and  specifically  heavier 
particles  of  ore  are  reduced  on  the  liner  of  the 
tube.  By  the  rolling  action  of  the  cascade  of 
pebbles  on  a  grinding  surface  (the  liner)  these 
particles  are  reduced  perhaps  by  a  few  grades 
only,  and  the  smaller  these  particles  become  as 
they  travel  towards  the  discbarge  end  of  the  tube 
so  have  they  the  tendency  to  go  into  circulation 
amongst  the  pebbles,  depending  of  course  upon 
their  specific  gravity,  when  they  undergo  but 
little  further  reduction.  This  is  partially  due  to 
the  speed  of  the  mill  being  the  same  both  for  coarse 
and  fine  grades,  whereas  in  reality  the  finer  the 
grades  become  the  better  the  settlement  required 
and  this  can  only  be  effected  by  decreasing  the  speed 
in  feet  per  minute  at  which  the  liner  is  travelling. 
The  accompanying  sketch  represents  the  wear  of 
a  common  iron  "  rib"  of  the  Osborne  patent  tube 
mill  liner  the  measurements  being  i|  in.  at  inlet 
and  \\  in.  at  the  discharge  reckoning  -  feet 
from  the  extremities.  This  would  appear  to 
be  about  representative  of  ordinary  wear  and 
tear  of  tube  mill  liners  of  uniform  dimenaioni 
}  in.  U '"•     ^, — : 


<*  S.A.AJ:..  i' 
fSee  Journal  8.A.A.B.,  Jan.,  LMO,  tlaothk  Journal  Ju\y, 


and    hardni  The     weir    there     is     all 

entirely  due  to  the  abrasion  of  the  coarse  sand 
and  its  effect  on  the  lii,  i  gets  fj 

It  may  be  argued  that  this  uneven  wear  is  due  t" 
the  rough  edged  and  larger  pebbles  fed  at  the 
inlet  end  of  the  tube,  but  a-  the  same  wear  was 
in  evidence  on  Silex  liners  in  the  earliest  days  of 
tube  milling  on  the  Rand  tin-  argument  give-  nn 
explanation,  more  especially  when  in  those  days 
round  imported  Hint  pebbles  were  only  u 
The  discharge  end  of  the  tube  has  obviously  less 
work  to  do  than  the  inlet  end.  and  at  the  same 
time  we  give  it  the  name  dimensions  as  n  gards 
the  diameter  and  pebble  load.  It  was  found 
more  economical  in  Australia  to  cut  down  the 
tube  mills  to  12  x  1.'!  ft..'  thereby  increasing  their 
efficiency  per  H.I'.  The  Rand  has  arrived  at  a 
standard  size  of  tube  mill,  22  ft.  x  5  ft.  ti  in.,  a 
recent  exception  to  the  rule,  howevtr,  being  the 
tube  mills  of  the  Roodepoort  United,  w] 
dimensions  are  16  ft.  5  in.  x  5  ft.  9  in.  A-  I 
have  already  indicated,  the  finer  the  Band  becomes 
the  greater  its  tendency  to  be  stirred  up  and 
take  part  in  the  turmoil  and  motion  of  the 
pebbles,  and  1  am  of  opinion  that  the  Hardinge 
conical  mill  is  much  more  efficient  than  the 
cylinder  tube  mill  due  to  Letter  settlement  being 
allowed  for  the  finer  grains,  Less  interstitial  Bpace 
and  less  pebble  load  where  less  work  has  to  In- 
done.     Improved  concentration  within  the  tube 

trrill  would  also  be  obtained,  due  to  the  fact  that 
the  pulp  has  to  travel  Up  an  inclined  channel 
from  the  time  that  it  reaches  the  liner  of  the  tube 
at  its  greatest  internal  diameb 

The  tube  mill  is  much  more  fob]  proof  than  its 
reputation,  and  when  we  consider  that  with  a 
good    iron    liner    exposing    as    lai  j  grinding 

surface  as  possible,  a  6  months  run  can  be 
obtained  without  a  single  renewal  of  a  wearing 
surface,  it  is  obvious  that  this  machine  requires 
but  little  attention.      The  mechanical  efficiency 

of  the  tube  mill  is  evidently  low.  that  i-  t<>  Bay  if 

no  credit  is  to  be  given  it    for    tin'  hard  work    we 

get  it  to    do.        The    author    his    no   doubt    BOme 

1  reason  for  taking  the    whole  a-  one,  and  by 

his  method  of  calcul  ition  based  on  "  Kick-  La* 
n  ing    to   impact    "  the   amount    of    em 
vbed    is   proportional  to  the  volume  "t  the 

body  to  be  crushed." 

The  idea  of  a  well  run  ball  mill  is  tohave  balls 

of  many  size-,  ranging  from  6  in.  dia.  downwards 

thereby  having  a  minimum  of  Bpace  between  the 

ball-.     Assuming  thai  I  cub.  ft.  of  ore  u  168  lb. 

igainsl  I">1  II'.  for  iron,  it  i-  obvious  th 

I    deal    of    crushing    is  done  amongst   the  bill- 
on account  of  their  being  bo  close.     An  examine 

tion  within  a  tube  mill  will  show  that  the  l.u 

of  the  pebbles  are  at  the  inlet  end  of  the  tube, 
and  it  is  safe  to    ty  thai  there  ia  even  suit:. 
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space  between  the  pebbles  to  afford  shelter  for  a 
number  of  snakes  ! 

In  the  writer's  opinion  there  are  several  alter- 
natives which  would  tend  to  increase  the 
efficiency  per  H.P.  of  the  cylinder  tube  mill,  most 
of  which  are  already  in  use  in  other  industries 
where  grinding  machines  form  an  essential  part 
of  the  equipment. 

(1)  Taper  off  the  diameter  after  the  first  14  ft. 

the  liners  running  up  to  the  perimeter  of 
the  discharge  screen. 

(2)  Discard  trunnions  and  set  the  tube  mill  on 

rollers,  the  bands  and  tyres  being  on  the 
perimeter  of  the  tube.  Gear  in  the  centre. 

(3)  Dry  grinding  a  classified  ore  from  the  jaw 

crushers  with  peripheral  discharge. 

(4)  Partition  off  a  section  of  the  tube  mill  and 

make  it  in  conformity  with  the  "  Molitor 
Compound  Mill  "  iron  or  steel  balls  in  the 
first  compartment  reducing  the  coarse 
particles  of  ore  which  in  ordinary  practice 
takes  many  more  tons  of  pebbles. 
Under  1  and  4  the  inventor's  royalties  would  no 
doubt  have  to  be  paid.  No.  2  has  already  been 
tried  as  far  as  regards  the  bands  and  tyres  on  the 
perimeter  and  set  on  roller  bearings,  but  was  not  a 
success.  Considerable  improvements,  however,  have 
been  made  in  roller  bearings,  etc.,  of  late,  and  the 
writer  has  every  reason  to  believe  that  with  the 
gear  in  the  centre  less  H.P.  would  be  absorbed. 
Another  advantage  in  the  successful  operation  of 
that  type  of  tube  mill  is  that  we  have  full 
command  over  inlet  and  discharge  areas,  whereas 
at  present  we  are  entirely  limited  to  the  internal 
diameters  of  both  trunnions.  No.  3  has  already 
been  tried  in  wet  grinding  but  without  success, 
partly  due  to  the  fact  that  the  peripheral 
discharge  allowed  an  immediate  release  of  the 
specificially  heavier  particles  which  reached  the 
discharge  end  of  the  tube.  Without  water  dry 
concentration  will  take  place  inasmuch  that  the 
silicious  portion  will  find  its  way  to  the  discharge 
before  the  pyrite.  To  get  full  advantage  of  dry 
concentration  here  the  design  of  the  liner  requires 
to  be  taken  into  account. 

By  a  combination  of   Nos.    1  and  4  the  writer 

is  of  opinion  that  good  work  could  be  done.     A 

good  portion  of  our  scrap  iron  or  steel  might  also 

thus  turned  to  profitable  account. 

The    <| nation    of    hydraulic  classification  and 

inding  in  stamp  batteries  has  been  advocated 

from    time   to  time    in    this  journal    and   other 

■OQrcea,  and  the  idea  has  even  been  tried  upon 

the  Hand  but  without   success.      A   recent  note, 

however,  which    appeared   in   the  South  African 

:    Journal    of     August     13th      evidently 

bordering  upon  this   question,   stated    that   "the 

New    Kleinfontein    mill    is    being    prepared    for 

crushing  operations,    in    which  the    work  of  the 


tube  mill,  now  considered  an  essential  almost  of 
the  metallurgical  scheme  of  the  Rand,  will  be 
done  much  more  efficiently,  conveniently  and 
cheaply  by  stamps  alone."  If  that  is  so  we  must 
change  our  minds  in  accordance  with  the  times, 
and  it  is  to  be  hoped  that  the  author  will  be  in  a 
position  to  give  us  the  details  of  the  experimental 
data  there  conducted,  which  I  understand  was  on 
behalf  of  the  Mines'  Trials  Committee. 
The  meeting  then  closed. 


INSTRUCTIONS  FOR  HANDLING 
EXPLOSIVES. 


Drawn  up  by  a  Sub-Committee  of  the  Council  of 
tht  Society,  and  approved  by  the  Transvaal 
Chamber  of  Mines  for  Exhibition  on  all 
Mining  Properties. 


The  following  instructions  must  be  strictly 
observed,  as  any  deviation  from  them  may  cause 
a  serious  accident : — 

Detonators. — Detonators  must  always  be  kept 
dry ;  moisture  or  dampness,  even  when  invisible, 
reduces  their  effectiveness,  and  may  even  cause 
misfires.  Before  inserting  the  fuse,  the  sawdust 
must  be  thoroughly  shaken  out  of  the  detonator 
tube.  This  can  be  done  by  gently  tapping  the 
open  end  of  the  detonator  upon  a  piece  of  wood. 
On  no  account  must  any  instrument,  whether  of 
metal  or  wood,  be  inserted  into  the  detonator 
tube  to  clean  out  the  sawdust.  Should  it  be 
found  that  the  sawdust,  owing  to  dampness, 
cannot  be  thoroughly  shaken  out,  the  detonator 
must  be  placed  aside  as  unfit  for  use. 

Preparing  a  Charge. — Safety  fuse  of  the 
required  length  must  be  cut  square  with  a  sharp 
knife,  and  then  inserted  into  the  detonator  tube 
until  it  reaches  the  fulminate.  The  top  end  of 
the  detonator  tube  must  then  be  squeezed  round 
the  fuse  with  special  fuse  pliers.  Care  must  be 
taken  not  to  squeeze  the  lower  end  of  the 
detonator  tube  containing  the  fulminate,  other- 
wise an  explosion  is  likely  to  occur.  The 
wrapper  at  one  end  of  a  cartridge  must  next  be 
opened  and  a  small  hole  made  in  the  explosive  by 
a  piece  of  wood  or  the  copper  end  of  the  fuse 
nippers.  Into  this  hole  the  detonator  (with  fuse 
attached)  must  be  inserted  to  two-thirds  of  its 
length,  and  the  cartridge  paper  must  then  be 
firmly  tied  with  string.  On  no  account  must  the 
detonator  be  buried  in  the  explosive  (unless  it  be 
an  electric  detonator). 

Safety  fuse  must  always  be  handled  with  the 
greatest  care.  The  powder  core  of  even  the  best 
fuse  can  easily  be  damaged  by  twisting  or 
kinking  the  fuse,  and  this  in  turn  may  lead  to 
misfires. 
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Charging  the  Hole.  —Cartridges  must  be  in- 
serted one  at  a  time  into  the  bole,  and  each  one 
squeezed  gently  but  firmly  home.  The  primer 
(viz  ,  the  cartridge  with  a  detonator  and  fuse 
attached)  must  always  be  placed  on  the  top  of 
the  charge,  care  being  taken  to  use  as  little 
pressure  as  possible  while  inserting  it.  In  wet  work- 
ings the  junction  of  the  fuse  and  detonator  must 
be  made  water-tight,  either  by  means  of  Chatter- 
ton's  Compound,  insulating  tape,  or  tough  grease. 

The  tamping  bar  must  be  of  wood,  but  the 
end  may  be  sheathed  with  either  copper  rr  brass, 
l/nder  no  circumstances  must  either  iron  or  steel 
bars  or  scrapers  be  used. 

Tamping. — The  material  used  for  tamping 
should  be  preferably  of  a  clayey  nature,  and 
should  be  made  up  in  the  form  of  cartridges  of  a 
slightly  smaller  diameter  than  the  hole.  In 
order  to  avoid  any  interference  with  the 
detonator,  the  first  tamping  cartridge  must  be 
put  into  the  hole  with  the  greatest  care.  The 
remaining  tamping  cartridges  may  then  be  firmly 
but  carefully  tamped.  When  tamping,  care  must 
be  taken  to  avoid  withdrawing  the  primer,  etc., 
from  the  charge. 

Lighting  the  Fuse. — The  fuse  must  be  prepared 
for  lighting  by  splitting  the  end  about  an  inch 
down  with  a  sharp  knife.  As  soon  as  an  effici- 
ent fuse  lighter  is  available  the  cheesa  stick  made 
of  blasting  gelatine  should  be  prohibited,  as  poison- 
ous gases  are  formed  by  this  burning  explosive. 

Misfires. — In  the  event  of  a  misfire,  only 
sufficient  tamping  must  be  withdrawn  by  means 
of  a  wooden  swab  stick  to  enable  the  misfired 
shot  to  be  fired.  The  procedure  to  be  followed 
must  be  strictly  in  accordance  with  Section  9  of 
the  Mining  Regulations. 

Plugging  of  Sockets.  — After  a  blast,  all  the 
rock  thrown  down,  and  also  all  the  remaining 
holes  or  sockets,  must  be  carefully  examined  fur 
unexploded  cartridges  or  detonators. 

General. — All  nitro-glycerine  explosives  are, 
when  the  temperature  is  below  45°  F.,  liable  to 
congeal  or  become  hard  from  the  effect  of  cold. 
On  no  account  must  they  be  used  when  in  this 
conlition,  and  not  until  they  have  been  carefully 
softened  or  thawed  in  a  warming  pan  specially 
constructed  for  the  purpose. 

All  open  lights  must  be  removed  to  a  safe 
distance  before  any  case  containing  explosives  IS 
opened,  and  also  during  the  preparation  of  the 
charges.  No  light  of  any  kind  must  ever  be 
placed  on  the  cover  of  a  box  containing  ex- 
plosives, and  smoking  must  be  strictly  prohibited 
in  the  immediate  vicinity.  No  iron  or  steel  tools 
must  ever  bemused  for  the  opening  of  explosive 
cases,  or  for  charging  holes  with  BX] 
Nitro-glycerine  explosives  must  never  be  exposed 
to  the  direct  rays  of  the  sun, 


Obituary. 

Mr.  J.  S.  Fisher. 

It  is  with  much  regret  that  the  death  is 
recorded  of  Mr.  J.  S.  Fisher  (Member),  who  died 
after  an  illness  of  over  three  months,  on  the  26th 
July.  The  deceased  was  born  in  the  Isle  of  Man 
42  years  ago,  and  was  educated  at  Victoria 
College,  Douglas,  and  then  served  an  apprentice- 
ship in  mechanical  engineering  at  Barrow.  Com- 
ing to  the  Transvaal  in  1892,  he  commenced 
work  on  the  mines  in  a  subordinate  position,  and 
towards  the  end  of  the  war  (during  which  he 
served  with  Bethune's  Mounted  Infantry  ;  medal 
and  three  clasps)  he  was  appointed  manager  of  the 
NewEietfontein  Mine.  In  1  902  hejoined  theMines 
Department  as  a  Deputy  Inspector  of  Mines, 
and  in  July,  1904,  was  promoted  to  the  post  of 
Inspector  of  Mines  for  the  Johannesburg  District, 
and  had  recently  been  transferred  to  the  charge 
of  the  Germiston  District.  Mr.  Fisher  married 
in  1904,  and  leaves  a  widow  and  two  children  to 
whom  the  Society  extends  its  condolence  in  their 
bereavement.  Mr.  Fisher  was  elected  a  member 
of  the  Society  in  September,  1902,  and  although 
not  taking  any  active  part  in  its  discussions,  on 
the  several  occasions  in  which  his  advice  and 
assistance  was  sought  by  the  Society's  "tlicials  he 
was  always  most  considerate,  courteous  and  ready 
to  help  in  every  possible  way. 


Notices  and 
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CHEMISTRY. 

Photochemistry  of  Sulphuric  Acid.  "The 
authors  have  studied  the  formation  of  sulphur  brioxide 
from  Balphur  dioxide  and  oxygen  aoder  the  influenee 
of  the  radiation  from  a  quarts  mercury  lamp. 
Experiments  made  with  a  quarts  reaction  vessel 
mounted  within  a  mercun  lamp  showed  thai  the 
formation  of  sulphur  dioxide  proceeds  fairly  rapidly 
even  at  the  ordinary  temperature   and   more    rapidly 

at  higher  temperatures.    The  equilibrium  is  quite 

distinct  Horn  tli.it   attained    in   daylight.      With    the 

mixture,  js< ).. :  <  >„  equilibrium  u  attained  with  a 
production  of  66%  of  sulphur  trioxide,  and  this 
equilibrium    can    also    be   attained    starting    from 

sulphur  trioxide.      At    160   I'.,  with  the  erases  routined 

in  the  reacl  ion  chamber,  equilibrium  \\a-  attained  in 
one  hour.  In  daylight  at  temperatures  below  WO  C. 
the  equilibrium  condition  corresponds  to  practically 
loo    of  sulphur  trioxide.  Again  the  light  equilibrium 

lined  on  exposure  to  the  radiation  from  the 
,,,,.,  ,ut\  lamp)  is  not  displaced  by  rise  of  temperature 
Qp  t,,  mki  c.  whereas  the  temperature-  or  dark* 
equilibrium  (in  daylight)  w  displaced  considerablj  bj 

,,,  temperature  shove    150  C     V\  ith  s  mixture 
m  the  proportions,  BO      0      1 :  13,  foi  example 
8UO    C.|  the  yield  ot  Milpinii   trioxide  i«  8o'0  on 
exposure  to  the  rajs  from  the  menuiy  lamp,  WtMJ 
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in  daylight,  the  yield  is  44  of  sulphur  trioxide. 
The  temperature-coefficient  of  the  velocity  of  the 
photochemical  reaction  was  found  to  be  \±  The 
authors  consider  that  a  technical  photochemical 
process  for  the  production  of  sulphuric  arid  is  quite 
feasible,  Bince  on  using  air  in  place  of  oxygen,  no 
oxides  of  nitrogen  are  formed.  Some  experiments 
were  made  with  a  special  mercury  lamp  composed 
Dtially  of  a  quartz  tabe,  115  cm.  long  and  I  -8  cm, 
diarn.  This  was  enclosed  in  a  tube  of  opaque, 
English  quartz,  100  cm.  long  and  5  cm.  diam.,  the 
annular  space  between  the  two  serving  as  reaction- 
chamber.  \t  4.">o  V.  and  with  the  gaseous  mixture 
,t  the  rate  of  100-150  CC.  per  minute,  yields 
of  674,  To  s.  92,  and  !•"  respectively  of  sulphur 
trioxide  were  obtained,  with  0'78.  0.66,8  7  and  93 
mols.  of  oxygen  per  mol.  of  sulphur  dioxide." — A. 
('(•Kits  and  H.  Becker.  Z.physik  clam.,  1910,  70, 
88-115.  Journal  Society  of  Chemical  Industry,  .Mar. 
15,  1910,  pp.  269-270.     (A.  W.) 

Carbon  Tetrachloride  Vapour;  action  on 
MINERALS.-  •The  vapour  of  carbon  tetrachloride 
act-  on  mineral  metallic  oxides,  transforming  them 
into  chlorides,  a-  readily  as  on  artificial  products, 
provided  they  are  sufficiently  linely  divided.  Silica 
i-  not  attacked,  anhydrous  silicates  are  attacked  in 
inverse  proportion  to  their  silica  content,  while 
hydrated  silicate-  are  totally  transformed.  The 
separation  of  the  volatile  chloride*,  and  the  removal 
of  the  insoluble  silica  from  the  residue,  makes  this 
process  of  considerable  value  in  mineral  analysis, 
and  in  the  detection  of  oxide  in  non-oxide  minerals 
molybdenite)  "  —  P.  CAMBOULIVES.  —  Comjifrs 
'' .  1910,  150,221  223.  Journal  Society  of  Chemical 
Industry,  Mar.  I.").  1010,  p.  •_>:.->.     (A.  W.) 

Austrian  State  Sale  of  Radium.— "The  sale 

of  indium  has  heen  entrusted  to  the  '  Bergwerks- 
prnduktenverschliess-Direktion '  in  Vienna,  under 
the  control  of  the  Austrian  Minister  for  Public 
Worts  The  radium  is  sold  in  the  form  of  radium- 
hirium  chloride  of  three  different  grades,  the  price 
lor  each  milligram  of  radium  chloride,  including  the 
containing  cell,  being  4on  Kronen  (£10  13s.  4d.).  It, 
i-  packed  in  cylindiical  cells  of  21  mm.  diam.  and 
9  mm.  Ion;:,  formed  of  nickel-plated  brass.  On  the 
bottom  of  the  cell  a  layer  of  lead  is  cast,  in  which  is 

mare  depression  for  the  reception  of  the  radium- 
bannm  chloride.  The  cell  is  closed  by  a  mica  plate 
held  in  position  by  the  screwed  on  upper  part  of  the 
caring.     On  the  bottom  of  the  casing  is  an   official 

mp  fan  eagle)  ami  the  series  nuinher  Radium 
cells  sealed  with  lead,  and  -tamped  on  the  soldered 
part,    are   al-o   supplied.     The  cells   are   packed  in 

ton-wool  and  -heet-lead  in  a   small   box,  together 

with  a  certificate  bearing  the  number  of  the  cell,  and 

the  weight  and  radium-content  of  the  preparation. 

ealed  with  strips  bearing  the  numbers 

of  the  cells,  and  are  dispatched  by  post  as  registered 

packets  at  the  cost  and  ri-k  of  the  purchaser." — Z. 

(err.  Apoth.-Ver.,  1910,48,  71.     Journal 

'//    Chemical   Industry,    xxix.,   5,   Mar.     15, 

1910,  p.  276.     (J. A  W 


(NITRIDE      •  By  removing  two  mole- 
cules of  water  from  the  diamine  of  acetylene  dicar- 
,  CONH,-<       I    CONH   a  subnitride  of 
cetylene  or  carbon  cyanide,  N  ■   OC 
11        N)  is  obtained   ;i-   a  crystalline  body,  of 
•     _'l     and    b.  pt.    7'i    C,    and    having  an   odour 
ing  that  of  cyanogen.     Ft   is  readily  com- 
•  :   takei   finr  spontaneously  at  130°  ('., 


burni  ng  with  a  purple  flame.  Its  molecular  refraction 
and  dispersion  are  abnormally  high,  probably  on 
account  of  the  three  triple  linkages.  The  high 
vapour  pressure  and  the  phenomenon  of  spontaneous 
combustion  render  analysis  and  vapour  density 
determinations  difficult,  but  both  have  been  made  to 
agree  with  the  formula,  C4N2."— C.  MoUREU  and 
J.  C.  BONGRAND.  —  Comptes  rend  ,  1910,  150,  225-227. 
Journal  Society  of  Chemical  Tndustry,  xxix.  5, 
Mar.  15,  1910,  p.  276.     (J.  A.  W.) 


New  Volumetric  Methods  of  Determining 
ZlNC  AND  Lkad. — "  The  author  has  investigated  the 
application  of  potassium  cyanide  in  the  volumetric 
determination  of  lead  and  zinc.  The^estimation  of 
zinc  is  similar  to  that  of  silver  by  Liebig's  method, 
and  depends  on  the  formation  of  the  soluble  double 
cyanide,  K2Zn(CN)4,  which  is  decomposed  im- 
mediately by  excess  of  zinc  ions,  producing  insoluble 
zinccyanide:  K,Zn(CN)4  +  Zn-  =  2Zn(CN)2  +  2K:  The 
end  point  is  rendered  much  more  definite  by  the 
presence  of  a  small  quantity  of  any  ammonium  salt 
(except  the  acetate).  10  or  20  c.c.  of  JV/2  potassium 
cyanide  are  titrated  with  a  0  2 — 0"8%  solution  of  the 
zinc  salt  (free  from  acid)  till  a  permanent  cloudiness 
remains  after  shaking.  1  c.c.  of  2V/2  potassium 
cyanide  =  0008171  grm.  of  zinc.  Lead  cyanide  is  not 
soluble  in  excess  of  alkali  cyanide,  but  it  is  readily 
soluble  in  acids.  On  adding  excess  of  potassium 
cyanide  to  a  lead  solution,  and  filtering,  the  excess 
of  potassium  cyanide  can  be  titrated  with  hydro- 
chloric acid  and  methyl  orange.  20  or  25  c.c.  of  AT/2 
alkali  cyanide  are  treated  with  a  known  volume  of 
lead  salt  solution  (free  from  acid)  in  a  100  c.c.  flask. 
After  making  up  to  the  mark,  allowing  to  stand  for 
ten  minutes,  and  filtering,  the  cyanide  is  titrated  in 
50  or  75  c.c.  of  the  filtrate  by  means  of  AT/4  or  A^/2 
acid.  The  cyanide  solutions  are  standardised  by 
pure  salts  of  lead  or  zinc,  though  the  purest  samples 
may  be  standardised  simply  by  hydrochloric  acid 
with  methyl  orange."— E.  Rupp.—  Chem.  Zeit.,  1910, 
34,  121.  Journal  Society  of  Chemical  Industry,  xxix. 
5,  March  15,  1910,  p.  300.     (J.  A.  W.) 


Potassium  Cyanide  as  an  Insecticide. — "An 
aqneous  solution  of  potassium  cyanide  acts  as  a 
powerful  insecticide  when  injected  into  the  soil,  by 
reacting  on  the  calcium  bicarbonate  present  and 
slowly  liberating  hydrogen  cyanide.  It  possesses 
certain  advantages  over  carbon  disulphide,  as  it  is 
slower  and  more  thorough  in  its  action,  insects  are 
not  aware  of  its  presence  from  its  odour  and  therefore 
do  not  escape,  and  it  has  no  effect  on  growing  plants, 
even  in  strong  doses,  nor  does  it  stop  fermentative 
changes  in  the  soil  as  carbon  disulphide  does." — T. 
Mamklle. — Comptes Rendus,  1910,  150,50.  Journal 
Franklin  Institute,  April,  1910.     (J.  A.  W.) 


Proceedings  of  the  International  Commis- 
si ix  ON  Atomic  Weights.— "Chlorine.  — By  passing 
nitrosylchloride,NOCl,  over  silver  to  remove  chlorine, 
then  over  heated  copper  to  remove  oxygen  and  finally 
over  metallic  calcium  to  absorb  nitrogen,  a  full 
analysis  of  this  compound  was  made.  From  the 
ratio  or  oxygen  to  chlorine  it  resulted  that  the  At. 
w  t.  of  chlorine  is  35468,  and  nitrogen  is  14-006. 

Carbon. — Baume  and  Berrot  have  found  from  the 
density  of  methane  that  carbon  =  12-004.  From  the 
density  of  toluol  vapour,  as  determined  by  Ramsay 
and  Steele,  Leduc  finds  carbon  =  12-003. 

Iodine  ma/  Silver.  —  Baxter  and  Tilley  have  deter- 
mined the  ratio  between  iodine  pentoxide  and  silver. 
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They  conclude  that  silver  lies  between  ln7  s47  and 
107*850.  The  corresponding  value  for  iodine  is 
126  891. 

Phosphorus. — From  the  density  of  phosphoretted 
hydrogen,  PH3,  Ter  Gazarian  finds  the  value  of 
]  iin  isphorus  =  30 '906. 

Arsenic. — Baxter  and  Cofhn  compared  the  ratios  of 
silver  arsenate  with  silver  chloride  and  silver  bromide 
respectively,  by  two  methods.  For  the  value  107*880 
for  silver,  the  final  mean  of  arsenic  was  74*957. 

Chromium.  —  Baxter,  Mullerand  Ilinnes  found  by 
the  analysis  of  silver  chromate  a  mean  value  for 
chromium  of  52*008,  when  silver  is  10888  Similar 
analyses  of  silver  dichromate  gave  Baxter  ami  Jesse 
for  chromium  the  value  52*018.  This  gives  chromium 
a  mean  value  of  52*01. 

Tellurium. — Lenher  led  the  double  potassium  tel- 
lurium bromide  over  potassium  chloride,  and  then 
heated  it  in  a  current  of  chlorine  and  lastly  in  hydro- 
chloric acid.  The  mean  value  from  l(i  experiments 
gave  Te=  127")"). 

Mcrcuni.  Easlay  found  the  unusually  high  values 
of  200*48  and  200*62  for  mercury  ;  but  as  he  is  still 
continuing  his  investigation,  it  is  not  desirable  to 
accept  his  figures  until  his  work  is  completed. 

Palladium. — Gutbier,  Haas  and  Gebhardt  analysed 
pallados-animoniuin  bromide  ami  found  as  the  most 
probable  mean  value  Pd=106'689. 

Krypton  and  Xinon. — Moore  isolated  both  gases 
in  considerable  quantities  from  the  residues  of  liquid 
air.  From  the  densities  of  the  two  gases  he  found 
Kr  =  83012  and  Xe - 130*70. "— F.  W.  Cl-ABKE,  and 
others. — Zeit.  fur  ang.  Chern.,  xxiii.,  1,21.  Journal 
of  the  Franklin  InstituU  .  May,  1910,  p.  417.    (J.  A.  W.) 


Silicon  Carbide,  Artificial  Gems. — "  The 
theoretical  reaction  on  winch  the  manufacture  of 
carborundum  is  usually  based  is  Si< ).,  ■  3C  SiC 
2C0,  and  the  following  proportions  by  weight 
(afiording  a  Blight  excess  of  carbon  over  that 
theoretically  required)  are  used  in  practice:  35*1  per 
cent,  ground  coke,  54  4  sand.  7  sawdust,  '6'5  common 
salt.  The  silicon  carbide  thus  produced  occurs  in 
the  form  of  opaque  crystals  of  various  colours,  the 
black  predominating.  Mr.  Frank  J.  Tone,  super- 
intendent of  the  Carborundum  Company,  has  « ! i-- 
covered  another  reaction  3  Si+2CO=2SiC  Si  ()._,. 
This  is  a  gaseous  reaction,  gaseous  silicon  combining 
with  carbon  monoxide   at    a    temperature    below   the 

temperature  of  dissociation  of  ailicon  carbide.     The 

silicon  carbide  thus  produced  builds  up  in  large 
crystals,  which  Start  upon  crystals,  initially  formed 
by  t lie  direct  union  of  silica  and  carbon  of  the  charge, 

and  by  prolonging  the  operation  of  the  furnace  these 
crystals  Can  lie  made  to  attain  a  large  size.     For  this 

purpose  the  charge  mixture  should  he  constituted  s(( 
as  to  afford  spaces  for  the  mingling  ami  combining  of 
the  gases.  This  space  i-  afforded  by  using  sawdust 
in  the  charge  mixture,  preferably  in  a  larger  percent- 
age than  heretofore  employed.  Mr.  Tone  use-  a 
carborundum  furnace  with  a  core  of  carbon,  prefer- 
ably in  the  form  of  carbon  granules,  free  from  con- 

I  imination  of  metallic  oxide-   (for    instance,  a  carbon 

core  taken  from  previous  runs  of  a  furnace).      This 

he  surrounds  with  a  mixture  of  pure  silica,  petroleum 

coke  'or  purified  ground  coke),  and  sawdust.  These 
are  mixed  in  a  proportion  so  that  the  silica  will  be 
somewhat  in  excess  of  the  amount  theoretically 
required  by  the  formula 

sio     :;<      8iC    2CO. 
These  proportions  by   weight  ate  attuned  by  the 
following   mixture:  ground   carbon,   80  per    cent.; 

silica,  .'i7  pet    cent.   ;   sawdust,    '••    per    cent.  ;  common 


salt,  4  per  cent.  The  furnace  is  then  started  ami  tin- 
operation  i>  carried  on  for  Buch  a  length  of  time  that 
the  zone  of  carborundum    crystals   adjacent    to  the 

is  decomposed  to  a  considerable  thick 
preferably  to  an  extent  of  2  in.  or  ."{  in.  The  decom- 
position of  these  crystals  results  in  the  liberation  of 
silicon  vapor,  which  combines  with  the  cat  lion 
monoxide  gases  in  the  furnace  and  builds  up  large 
crystals  oi  carborundum  just  outside  the  zone  of 
graphite  which  is  formed  by  the  decomposition.  The 
crystals  thus  produced  are  (dear  and  transparent, 
being  tree  from  coloration,  ami  can  he  made  of  a 
large  size.  It  is  important  that  the  carbon  of  the 
charge  should  not  he  in  excess,  since  otherwise  the 

crystals    produced     are    apt     to     he     black.        These 

crystals     have    a     very     high      index     of     refraction 

(exc Ling  that  of  crown  glass  and  the  diamond)  and 

possess  donble   refraction  ami  are  stated  to  he  of 

i     value  as    gems,    since    they    can    he   cut    with 

regular  facets  and  polished.  By  adding  to  the 
furnace  charge  a  small  amount  mot  more  than  0*5 
per  cent.-  of  a  coloring  matter,  like  oxide  of 
chromium  or  oxide  of  manganese,  the  crystals  can  he 
tinted  without  destroying  their  transparency." 
(949,386,  Feh.  15,  1910  :  assigned  to  Carborundum 
Company.) — Metallurgical  ami  Chemical  Engineer- 
ing, March,  1910.     (J.  A.  W.) 


Calcium  Silicide  fob  Steel  Refining.-  "The 

production  of  calcium  silicide,  which  is  now  finding 
more  and  more  extended  use  in  steel  works,  j-  the 
object  of  a  patent  of  Mr.  Georges  Strauss  (assigned 
t<'  Socictc  Anonyme  I. a  Compagnie  Generate 
d'Electro-Chimie  de  Bozel,  of  Paris,  France).  By 
heating  a  mixture,  in  definite  proportions,  of  lime, 
silica  and  carbon  in  an  electric  furnace,  calcium 
silicide  is  obtained  according  to  the  equation 

CaO    28iO     5C     CaSi,    5CO. 
But  the  direel    formation  of  silicates  is  a  trouble- 
so element  in  this  process.     To  avoid  this,  Strauss 

uses  calcium  carbide  (instead  of  lime)  and  metallic 
silicon  (instead  of  silica)  as  starting  materials,  lie 
gives  the  following  equations  for  the  reactions  : 

Ca(         -    I      ■_'<      CaSi      ICO. 

2Si      CaO      ('      CaSi.     CO. 
Experiments     made     with     calcium     silicide     have 

shown  that  this  metallic  silicide  is  capable  of 
replacing  with  advantage  the  aluminium  usually 
employed  in  -nil  works  for  the  purpose  of  preventing 
the  formation   of  blow    holes  in  steel  bigots.     The 

advantages  ensuing  from  such  Application  are,  m 
addition  to  the  economy  secured  by  the  very  low 
price  of  calcium  silicide.  very  greal  rapidity  of 
reaction  ami  the  suppression  "f  the  undesirable 
'shortness*  which  aluminium  communicates  to 
ingots  of  steel.  (948,190,  Feb.  I.  1910.)  Metallur- 
gical and  Chemical  Engineering,  VoL  viiL,  V 
March,  1910,  p.  i.">".      J     \    W.") 


I'm  i\i:  vi  [ON    "i     lh  i'i.'"<  ".  wn       \i  in.  "  By 

itassins    a    mixture    of    air    ami    steam   over   coal 
icated.  in  a  generator,  to  a  led  heat   one  obtaii 
gas  consisting  of  nitrogen,   hydrogen,  carbon  dioxide 
and  carbon  monoxide.       It  one   uses  for  I   Kg  of  coal 
8  chin  air  and  0*6  kg  rteam  one  obtain*  most 

suitable  fin  this  *>!<>'•  --        i  bii  ■-  u<  consists  of  nliont 
.".Is     \.  15*3     II.  27  o%(/0,a        CO     nd  14    <  II. 
Thin  mixture  is  then  pas-ted   through  ■  pipe  into  an 
electric  oven    idled    with    coke       Bj     ptuu-ing   the 
electric  current    between   two  carbon  electrodes  the 

coke   is   Inateil    In    such     II    tempera!  II I  c  that    I     •     <        N 

and    II   combine  to  Hum  hydro-cyanic  acid.      The 


8$ 


The  Journal  of  The  Chemical,  Metallurgical,  and  Mining  Society  of  South  Africa.         Aug.  1910 


yield  at  a  temperature  of  about  3500°C  is  35%.  The 
-  are  then  quickly  drawn  oft",  cooled  and  passed 
into  a  suitable  absorption  apparatus,  in  which  the 
HON  is  retained,  while  the  free  gases  are  returned 
up  the  generator."  -  O.  DlEFFENBACH  and  W. 
MToldrnhaueb. — Chemiker  Zeitung,  No.  55,  1910. 
(T.  D.)  

The  use  of  Phosporus  Solutions  in  Gas  Analy- 
sis.— "The absorption  of  oxygen  with  phosphorus  has 
certain  drawbacks.  In  pure  oxygen  the  phosphorus 
does  not  oxidise  :  the  presence  of  traces  of  hydro- 
earlwns.  the  vapours  of  organic  substances  and 
certain  inorganic  gases  also  hinder  the  oxidation. 
However,  if  a  solution  of  phosporus  is  used  the 
■  rption  is  complete  and  easy  to  regulate.  A 
1%-lJjJ  solution  of  phosphorus  in  purified  castor-oil 
was  used  and  prepared  in  the  following  way  :  3  grs. 
well  dried  phosphorus  were  brought  into  a  250  cc. 
tlask  containing  230  cc.  castor  oil  and  heated  to  a 
temperature  of  200T  in  an  oil  bath.  The  hot  flask 
was  then  removed,  tightly  stoppered,  dried  outside 
and  thoroughly  shaken  until  complete  solution  took 
place.  The  analysis  of  dilute  oxygen  is  carried  out 
in  the  ordinary  way  with  a  Hempel  pipette.  If  the 
oxygen  is  pure  or  mixed  with  hydrocarbons  the 
ali-orption  takes  place  by  heating  the  solution  with 
an  electric  current.     Points  to  be  noticed  : — 

1.  The  wire  for  heating  must  not  come  in  contact 

with  the  gas. 

2.  To  pi  event  electrolysis  an  excess  of  water  in  the 

pipette  must  be  avoided. 

3.  The  phosphorus  must  not  be  oxidised  to  ignition 

point  as,  in  this  event,  the  oil  burns  and  forms 
COo ;  this  objection  can  be  overcome  by  not 
heating  too  strongly  and  by  using  a  not  too 
concentrated  solution.  A  solution  of  0  8  grs. 
in  100  grs.  castor  oil  will  be  found  useful." — 

M.    CeNTNEBSZWER.  —  Chemiker  Zeitung,   No.   56, 

1910.     (T.  D.) 


Solubility  of  Gold  in  Nitric  Acid.— "The 
author  has  conclusively  proved  that  nitric  acid  used 
for  the  separation  of  gold  dissolves  some  of  the  gold. 
He  carried  out  very  carefully  an  experiment  in  which 
he  treated  20  grams  of  line  gold  for  2  hours  in  hot 
nitric  acid  of  1-42  specilic  gravity.  After  filtration 
the  solution  contained  660  milligrams  gold  per  litre." 

-  FEED.  P.  DEWEY  (transactions  of  American 
Chemical  Society,  Boston  27-3112,  1909.)— Zeitschiift 
fur  Angcwante  Chemie,  May  27,  1910.     (T.  D.) 

METALLURGY. 
Steel    Industry    IN    the    Transvaal.  — "The 
iblishment  of  an  iron  and  steel  industry  in  the 
Transvaal  would  be  welcomed   by  mining  engineers 
because  it  would  tend  to  reduce  the  cost  of  mining, 
not  only  by  a   possible  diminution  in  the  price  of  the 
underground,    but   by   improvement  in 
quality.      At    present    the    quantity    of    drill-steel 
annually  imported  into  the  Transvaal  is  from  5,000 
$,500  tons,  which  is  sold  at  a  price   varying  from 
to  £35  per  ton.     This  i-  -hipped  principally  from 
jland,  but  considerable  competition   from  Ameri- 
can, German,  Swedish,  an. I  Belgian  manufacturers  is 
»••*■     -v  'It,    price,  are   lowered  and  inferior 

qualities  of  steel  are  put  on  the  market. 

The  best  steel  for  drilling  was  formerly  made  in 

the  crucible,  but  gradually  this  has  been  replaced  by 

■li-b  bessemer,  English  bessemer,  and  even  open- 

hearih  hteel.     Swedish  bessemer  is  steel  made  in  the 

■erter  from   Swedish   raw   materials,  which  are 

-rkable   for   their   low  sulphur  and  phosphorus 


contents.  A  similar  material  is  made  in  England 
from  equally  pure  materials,  but  owing  to  the 
enhanced  value  of  any  steel  to  which  the  mystic  word 
'  Swedish  '  is  attached,  this  epithet  is  retained  in  the 
case  of  many  steels  that  are  not  derived  in  any  sense 
from  the  Scandinavian  peninsula.  The  use  of  Swedish 
raw  material  in  making  high-class  steel  is  generally 
supposed  to  give  certain  definite  good  qualities  and 
'body.'  What  'body'  is  has  not  been  accurately 
determined,  and  the  cause  is  equally  obscure.  The 
Sheffield  steel-maker  of  the  old  school  attaches  the 
utmost  importance  to  this  mysterious  property,  which 
he  attributes  to  his  Swedish  ingredients,  but  it  is 
probable  that  he  under-estimates  the  value  of  his  long 
experience  in  the  melting  and  subsequent  treatment, 
often  the  result  of  several  generations  of  careful 
observation,  and  that  it  is  to  this,  and  this  alone, 
that  the  property  of  '  body  '  is  due,  provided  suitable 
raw  material  be  used. 

Steel,  equal  to  the  best  Sheffield  bars,  could  be 
made  in  the  Transvaal  by  the  electric  furnace.  This 
produces  an  intense  heat,  permitting  of  the  most  basic 
slags  ;  as  a  result,  common  scrap,  such  as  is  found  in 
large  quantities  in  South  Africa,  can  be  melted  and 
refined  to  a  steel  of  crucible  quality.  The  establish- 
ment of  this  industry  would  not  only  provide  a  steady 
market  for  scrap-iron  and  steel,  but  would  also  enable 
the  mining  and  railway  companies  to  obtain  first-class 
steel  castings  at  short  notice.  The  success  of  this 
industry  appears  to  depend  on  the  use  of  an  electric 
furnace,  as  this  is  the  only  means  by  which  common 
scrap  can  be  economically  refined  to  produce  high- 
class  steel.  In  the  case  of  any  other  process  about 
30%  of  pig-iron  must  be  imported  or  made,  otherwise 
complete  refining  cannot  be  effected.  In  Europe  and 
America  there  are  several  electric  furnaces  in  use. 
It  is  interesting  to  note  that  a  company  controlling 
the  process  most  generally  adopted  by  American  and 
English  firms  has  already  sent  engineers  to  South 
Africa  with  a  view  to  the  establishment  of  this 
industry,  while  the  Transvaal  Government  has  sent 
representatives  to  visit  the  principal  works  in  Europe, 
where  electric  steel-making  is  established. 

The  mining  companies  will  profit  in  two  ways  :  by 
obtaining  better  steel  and  by  having  a  ready  market 
for  their  scrap  steel,  the  price  of  which  during  recent 
years  has  only  been  from  5s.  to  7s.  6d.  per  ton,  while 
the  quantity  exported  during  the  last  two  or  three 
years  has  amounted  to  40,000  tons. 

The  possibility  of  starting  blast-furnaces  for  the 
manufacture  of  pig-iron  is  being  investigated  care- 
fully, and  also  the  question  of  export.  It  will  be 
impossible  to  export  pig-iron  to  Europe  under  present 
conditions  of  labour  and  supplies.  The  export  trade 
would  have  to  compete  with  such  producers  as  the 
Dominion  Iron  &  Steel  Co.  or  the  North  of  England 
blast-furnaces,  where  excellent  ore  and  coal  are  avail- 
able on  the  sea-coast,  together  with  etficient  labour. 
The  deposits  of  iron  ore  in  the  Transvaal  are  un- 
developed, and  though  the  outcrops  are  large,  tho 
composition  of  the  ore  in  depth  is  unknown,  coal  of 
suitable  coking  qualities  is  not  widely  distributed, 
while  the  labour  and  transport  conditions  alone  pre- 
sent serious  difficulties  for  the  successful  establish- 
ment of  this  industry. 

There  remains  then  only  the  possibility  of  pig-iron 
manufacture  for  local  use.  Rail-mills  cannot  be 
worked  economically  on  small  outputs.  The  market 
for  foundry-iron  is  comparatively  small  and  largely 
fed  by  scrap  cast-iron,  which  sells  at  about  80s.  per 
ton.  The  only  considerable  items  on  the  import  list 
of  iron  and  steel  are  large  quantities  of  corrugated 
sheet-steel.      The    possibility    of    erecting  a  small 
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Swedish  blast-furnace  to  supply  a  small  mill  to  make 
sheets  and  rails  is  under  consideration.  These  might 
be  made  economicaly,  if  a  thorough  investigation 
proves  all  the  conditions  favourable,  but  at  present 
the  only  industry  that  can  be  deemed  profitable  is 
the  refining  of  scrap-iron  and  steel  in  the  elect  1  it- 
furnace. 

South  Africa  is  essentially  a  market  for  high-grade 
steel.     Of  the  iron  and  steel  imports,  which   have  a 
value  of  about  a  million  sterling,  there  are  5,500  tons 
of  mining  bars  and   an  equal   tonnage  of  shoes  and 
dies,  of  a  value  of  over   £250,000.     Small  railway 
eastings,  axles,  and  crusher-jaws  could  all  be  niadi 
profitably,  provided  a  suitable  quantity  of  iron   and 
steel  scrap  be  available  at  a  reasonable  price.     This 
industry  should  prove  beneficial  to  the  mining  com 
munity,  the  power-supply  companies,  and  the  pro 
motors;    incidentally  improving  the  quality  of  Bteel 
used  on  the  Hand  and  preventing  the  wasteful  export 
of  scrap,  which  is  part  of  the  undeveloped   wealth  of 
the  country  and  should  not  be  allowed  to  <;o  elsewhere. 

Extreme  care  must  be  exercised  in  the  choice  of  the 
locality  in  which  the  first  blast-furnace  is  erected. 
Coking  coal  exists  in  the  Middelburg  district  and  also 
iron  ore,  both  titaniferous  and  good  hematite.  It 
remains  to  consider  the  effect  of  the  proposed  improve- 
ments in  tended  to  make  Delagoa  Bay  the  principal  port 
of  South  Africa  and  the  possible  influx  of  Indian  labour 
into  the  adjacent  Portuguese  territory.  Africa  is  in 
a  stage  of  transition.  United  South  Africa  has 
internal  and  international  questions  of  the  utmost 
importance  before  her,  and  not  the  least  important 
is  the  future  of  Delagoa  Day  and  the  surrounding 
territory.  Steel-works  designed  to  make  a  small 
tonnage  of  high-class  material  require  an  expenditure 
of  less  than  1*100,000,  and  Johannesburg  alone  pro- 
vides a  market,  but  blast-fumaces  and  railmill- 
involve  some  hundreds  of  thousands  of  pounds,  as 
well  as  questions  of  wide  and  international  import 
auce.  After  the  smaller  industry  is  firmly  established, 
it  will  be  quite  soon  enough  to  consider  possible 
expansion. 

The  subject  is  of  the  greatest  practical  importance 
to  the  industrial  stability  of  the  Transvaal.  I  ton  i- 
the  bread  of  commerce  and  steel  is  the  staff  of 
industry."— Donald  !•'.  Campbell.  Minimi  Maga- 
zine, .bin.,  1910,  p.  5.-).     (H.  A.  W.) 


Gold  Refining. — "  In  German  patent  207,555i 

Sept.  ■_'•_'.  1908,  of  the  Norddeutscfu  AffinerU  A.G.,  a 
modification  of  the  original  Wohlwill  process  of  gold 
refining  is  given,  which  appears  to  broaden  greatly 

its  scope  and  applicability.  If  gold,  rich  in  Bllver,  i- 
refined  in  a  solution  of  A uCl„  containing  BCI  or 
other  chloride-,  a  layer  of  AgCl  forms  on  the  anode- 
which  must  be  removed  from  time  to  time.  In 
practice  tin-  has  been  found  necessary  whenever  the 
silver  content  in  the  anode  is  more  that  6%.  If  the 
layer  of  Ag(  I  is  not  lemoved  from  the  anode,  chlorine 
18  Bel   free  and  this  will  take  place  at  an  earliei  stage 

ot  the  process,  the  higher  the  current  density  used 
and  the  higher  the  silver  content   of  the  anode.     To 

overcome    ibis    a    pulsating    current    instead   "t   a 

Constant  direct  current  i-  used,  which  is  best  obtained 
by  connecting  a  direct  current  dynamo  in  -eric-  with 
aii  alternating  current  dynamo.  Willi  raw  gold 
containing  LO  Bilver  an  anodic  current  density  "i 
not  more  t  ban  750  amps,  per  sq.  meter  must  i»-  used 
in   tie-  original   process,    but    with    an    alternating 

current  about  II  times  SB  -iron-  a-  tin-  direct 
.hi rent,  1,250  amps,  per  sq.  meter  can  be  used 
without  an\  necessity  for  scraping  oil  the  silver 
.hi, ,nde.     Another  advantage  i-  that  iii  the  original 


process  gold  passed  into  the  -lime  to  the  sxtont  ..i 
about  lu    and  had  to  be  recovered  by  chemical  means, 

whereas  with  the  pulsating  current  only  a  little  -old 
passes  in  at  the  beginning  of  the  process  and  after- 
wards none  at  all.  The  -lime,  therefore,  consists 
essentially  of  AgCl  and  its  Bpongy  structure  causes 
it  to  drop  oil'  by  it-elf."-  .1/.  tallurgical  "ml  (  In  „ 
Engineering,  Vol.  viii.,  No.  2,  p.  B2,  Feb.,  1910. 
■  I     \.  w. 


Metallurgy  \i.  Trials. — " From  Johannesburg 

we  learn  that  systematic  milling  teste  of  great 
interest  are  being  made  by  Mr.  1'.  L.  Bosqui,  in 
behalf  of  II.  Eckstein  &  Co.  Twentj  -tamp-,  a  tube 
mill,   the    requisite    classifiers,   and    amalgamation 

plates  have  been  st>t  a-iue  at  the  .lumper-  Deep  mill 
for  this  put  p. ise.  A  small  zinc-dui  t  precipitation  pre--, 
with  a  capacity  of  60  tons  of  solution    per  day.  is  on 

its  way  to  supplement  this  trial  plant.  It  is  hoped 
within  six  months  to  ascertain  i  I  the  economic  limit 
to  line  -rinding  in  tube  mills,  (2)  how  much  of  the 
minus  150  -and  now  treated  by  percolation  can  be 
treated  advantageously— while  in  mixture  with  the 
slime— by  agitation,  followed  by  vacuum  filtration, 
(3)  whether  Brown  agitators  and  vacuum  till  rat  ion 
are  preferable  to  decantation,  (4)  how  the  work  of 
comminuting  the  ore  should  be  apportioned  between 
stamps  and  tube  nulls,  and  (5)  whether  sine-dust  i- 
better  than  zinc-shaving  as  a  precipitant.  We  may 
add  that  a  500-ton  Butters  plant  i-  being  installed  at 
the  Crown  Reef,  and  should  be  ready  in  .lime.  Thus 
several  points  affecting  the  development  of  local 
metallurgical  practice  will  be  decided  at  an  early- 
date."  The  Mining  Magazine,  Feb;,  1910,  p 
W.  K.  D.) 


Mi:  wki.mi  \ i    in    Pulp  ami  Tailing,   hi. 
'•  Tonnagt  Crushed  in  Mills.     This  is  of  ten  estimated 

merely  by  count  of  cars  damped  per  week  or  month, 
and  gives  at  best  only  a  rough  approxiro  ition  to  the 
truth,  [f  a  fair  proportion  of  the  car-  are  weighed 
daily,  if7 moisture  samples  are  taken  when  the 
material  i-  not  quite  uniform  in  this  respect,  and  if  a 

correction  is  made  periodically  for  differences  in  the 
volnme  of  ore  in  the  Btorage-bins,  the  results  are 
reliable  within  about  2%.  A  slightly  higher  .0 
of  accuracy  is  claimed  for  the  continuous- weighing 
devices,  which  are  operated  by  the  pressure  of  a  belt- 
conveyor,  and  the  accuracy  of  which  can  lie  cheeked 
by  occasionally  comparing  the  record  obtained  with 
a  cartload  of  ore  weighed  try  reliable  Bcales.  When 
using  these  devices  the  correction-  for  moisture  and 
fluctuations  in  mill-storage  must  not  be  neglected. 
When  ■  null  time'  is  Dsed  ii -koning  tonnage,  the 

linn-  lost   ill   repairs,  etc.   mUBt    be  carefully  recorded. 

and  the  results  are  reliable  only  when  based  on  past 
experience  of  the  average  duty  performed  with  a 
particular  ore. 

If  the  den-it  \    of    the    dl\     material    i-    iie.nU     . 

slant,  and  frequent  measurements  are  desirable,  it  is 

advisable  to  draw  up  a  table  covering  the  readings 

usually  observed  i  at  the  head  ..i  the  vertical  columns 

iven  eithei  the  gravity  oi  the  rtumbei   of  pounds 

of  pulp  pel  cubic  fwot,  the  BOCOnds  pel  cubic  loot  at 
the  left   of  the  hori/oiital   low-  ;    the  t.m-  of    -.'lid    |»l 

day  are  entered  at    the  corresponding  intersections, 

a-  in  Ta'ilcs  |;,  (  ',  and   I  >. 

Even  if  the  gravity  method-  were  less  accural* 
ds  a  single  observation,  they  would  -i\>-  mora 
accurate  results  in  man}  nan  the  lii-t  method 

described,      provided     two    or     three     wele      taken      at 

intervals  during   the   da}   and  :   the  time 

occupied  in  drying  usually  pi 
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TABLI  A.— Toms  of  Solid  Slime  in  Agitator. 

ftfarysville,     Montana. 

Density   of  Dry  Slime  =  260. 
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re  table  for  Five  Stamps. 

Density  of  Ore  =  3  0. 

Pulp  i-  run  into  cylinder  holding  15  U.S.  gallons 

lb.  ft.)  and  weighed  on  platform  scale  :  time  for 

2  cuh.  ft.  is  taken   with   stop-watch.     Value  in  last 

column  divided  by  seconds  =  tons  per  stamp  per  day. 
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2  cab.  ft.  pulp 
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Specific  Gravity 
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per  24  hours,  if 
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in  one  second. 
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Table  VIII. 
Specific  Gravity  and  Weight  per  cubic  foot  of  Wet 
Cake  or  Residue.     Moisture  ranging  from  2.3  to  40%. 
Data  for  constructing  tables  similar  to  Table  V.  for 

material  differing  in  moisture  content. 
Material  compact  so  that  interstices  are  full  of  water. 


Mois- 
ture in 
i  lake  <>r 

Value 
of 

c 

Value  of 

M 

Densitv 

of  Drv 

Solid 

d 

Specific 
Gravity 

Weight 

of   Wet 

Cake 

Weight 

of    l)r\ 
Solid  per 

Residue 

Water 

of   Wet 

per  cubic 

cub.  ft.  of 

Sluiced 

% 

Sol'id. 

Ratio. 

.Material. 

foot 
Iba 

Wet  Cake 

24 

1  -538 

98  15 

.37-69 

40-0 

60  0 

0  6667 

2  6 

1  585 

99  08 

.311-4.3 

2-8 

1  -628 

10174 

61  ii.-. 

3  0 

1-667 

40417 

62-50 

2-4 

1-610 

100-67 

63  43 

35  0 

65  0 

05384 

2-6 

1-667 

10417 

67  71 

2-8 

1-718 

107-36 

70  08 

3  0 

1-765 

110  3!) 

7170 

2-4 

1  636 

102-27 

68-18 

33  33 

66  67 

0-50 

2  6 

1-696 

1(16  0 

70  66 

2-8 

1-750 

109-38 

72-92 

3  0 

1-80 

112  50 

73  11 

2-4 

1-690 

105-63 

73  94 

30  0 

70  0 

0-4286 

2-6 

1-756 

109  69 

76.83 

2-8 

1  -820 

113-75 

79-62 

3  0 

1-875 

11719 

82  03 

2-4 

1-778 

11111 

83  33 

25  0 

75  0 

0  3333 

2  6 

l  -857 

11606 

87  05 

2  8 

1-931 

1207 

90  53 

3  0 

2-00 

12.3  0 

93  75 

minations  by  Method  No.  I.  It  must  be  remembered 
that  any  flow-determination  is  usually  instantaneous, 
or  at  least  represents  a  period  not  exceeding  a  minute 
or  two,  which  may  be  far  from  the  average  flow  of 
the  entire  day  when  the  various  adjustment-  of  a 
mill  or  concentrator  are  considered.  Several  rapid 
and  fairly  approximate  determinations,  at  more  or 
or  less  regular  intervals  daring  a  day  ami  averaged, 
are  preferable  to  a  single  obeei ration  made  with  all 
possible  precautions  ami  carried  out  with  scientific 
accuracy,  if  the  sample  taken  in  the  latter  case  is 
subject  to  momentary  variation-. 

Mill  Tables. — In  the  daily  control  of  mill-work, 
particularly  that  of  an  experimental  character,  it  is 
desirable  to  make  the  labour  of  computation  as  light 
as  possible,  so  that  result-  for  rate  of  crashing  or  the 
contents  of  a  vat  can  be  read  oil  rapidly  after  making 
the  required  observations  by  weighing  pulp,  etc 
For  this  reason  it  is  convenient  to  have  a  suitable 
table  prepare!  to  meet  any  special  ea-e,  and  an  hour 
or  two  spent  in  making  snch  a  table  will  be  aaved 
many  times  over  in  subsequent  work  when  systematic 
experimentation  is  carried  on."  W.J.  Sharwood. 
— Mining  Magazine,  Jan.,  1910,  p.  15.     (II.  A.  W.) 


Sooting  :     \\    Economic    Problem    oh    the 

l;  wi».  —  "Sorting  on  the  Rand  is  an  operation 
generally  understood  to  mean  the  removal  from  the 
gold-bearing  ore  of  all  bain  n  rock,  usually  called 
waste  rock  or,  in  short,  '  waste.'  Wager  Bradford, 
in  his  excellent  paper  read  before  this  Association, 
dealt  with  the  question  ol  sorting  very  exhaustively, 
but  he  put  particular  stress  on  sorting  underground, 
not,  as  generally  understood  m  late  y  ii-,  that  i-  by 


erecting  sorting  plants  underground,  but  as  meaning 
careful  mining,  and,  if  the  waste  has  unfortunately 

been  mined,  its  elimination  in  the   -tope    befoie   any 
further    expense    is    inclined    in    handling.       A-    an 

example  he  gives  the  result  of  milling  waste  rock  at 

the  Rose  Deep  mine,  where  the  average  value  was 
1*62  dwt*.  as  against  -609dwts.,   tb  •  returned  value 

of  waste  rock  for  nine  months  previously. 

It  appears  to  me  that  in  those  days  (1903)  with 
high  working  costs  all  round,  and  with  the  limit  of 
payability  somewhere  in  the  neighbourhood  of 
s  <lwts.,  they  did  not  sufficiently  discriminate  be- 
tween briri en  rock  and  low  grade  ore.  This  is,  to 
my  mind,  the  fundamental  error  made  by  Wager 
lira  ford.  Obviously,  waste  i-  lock  containing  no 
gold  whatsoever,  while  rock  going  1'Sdwte.  is  gold- 
bearing  ore  and  must  be  regarded  as  such,  and  its 
nnpayability  is  only  a  matter  of  degree  and  not  of 
fact  What  was  unpayable  in  1903  is  highly  payable 
to-day  when  mines  make  good  profits  on  ore  going 
4  dwts.  and  under.  Assuming  waste  rock  assaying 
1  5  dwts-.,  and  also  that  by  closer  sorting  halt  of  the 
waste  discarded  could  be  retained,  and  would  prob- 
ably give  a  screen  sample  of  2*5  dwts.,  -ay  10s,  per 
ton.  All  this  waste  is  brought  to  the  surface,  ana  if 
it  is  not  sent  to  the  mill  it  probably  costfl  3d.  per  ton 
to  send  to  the  waste  dump.  If  it  were  milled,  the 
cost  of  sorting  per  ton  would  not  exceed  Is.  (id.  :  t lie 
cost  of  milling  and  cyaniding  can  now  be  brought 
down  to  3s.,  so  that  with  an  extraction  of  90  ,9a 
can  be  obtained  for  an  expenditure  of  4s.  6d.,  or  a 
very  handsome  profit. 

With  waste  rock  assaying  originally  only  1  dwt., 
and  more  intensive  sorting  as  recommended,  the 
saving  would  be  Is.  6d.  after  allowing  Is.  6<1.  for 
Borting  and  3s.  for  milling  and  cyaniding,  the  value 
after  sorting  being  1  5  dw  t-. 

The  question  of  sorting  therefore  resolves  itself 
into  : — 

(1)  Is  it  practically  possible  to  sort  out  b  rren 
rock  only  -.  and 

(2)  It  so.  can  it  be  done  at  a  profit. 

[n  order  to  decide  the  first   point   it   must  be  known 

whether,    given    efficient    labour    and     mechanical 

appliance-,  it  i-    possible    to   distinguish   barren  rock 
from  gold-bearing  ore.     I  am  not  competent  to  decide 

I  hi-,  and  -hall    leave    it    to   mining  engineer-,  metal 

lurgiste  and  geologists. 

Once  the  first  point  i-  satisfactorily  decided,  the 
second  point  becomes  merely  a  mathematical  inves- 
tigation, which,  taking  into  account  all  known 
factor-,  determine-  the  most  profitable  life  of  the 
mine  with  the  winking  costs  and  capital  expenditure 
on  the  basis  of  the  altered  condition-,  a-  was  si.  ably 

done  by  l!u-s  i;.  Browne  and  K.  N.  Kotse  before  this 
Association. 

It  can  be  fairly  -aid  that  suiting  can  be  divided 
under  two  main  beading-  covering  o|  ier.it  ion-  cut  i  rely 

distinct,  and  each  requiring  special  considerations, 

a-  follows  : 

1.  Borting  as  part  of  the  mining  operations,  com- 

prising (a)  careful  sampling  ol  the  rock 
with  a  view  of  onlj  breaking  gold  bearing  ore; 
d  (b)  eliminating  y\a-tc  rock   in  the  stopes 
before  any  expenditure  i-  incurred  in  bundling 

same. 

2.  Sorting  a-  generally  understood,   which   eon 

prises  the  picking  nut  of  the  waste  aftei  the 
total   ore   ha-  been   prepared   bj   prelimii 
breaking  and   washing  to  facilitate   the  work 
ami  in  lender  the  labour  employed  efficient 
The  work  comprised  under  (I  many  qn 

tiona,  ami  a-  it  i-  outside  the  proi  inoe  of  the  w  i 
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lie  will  leave  it  in  the  able  hands  of  the  mining 
engineers  fur  exhaustive  treatment.  However,  the 
question  of  sorting,  as  expressed  under  (2),  is  a 
purely  mechanical  one,  and  with  your  permission  the 
writer  proposes  to  make  a  few  remarks  dealing  with 
some  features  of  this  work.  Sorting  operations  may 
he  conducted  underground  and  on  the  surface. 
Many  references  to  underground  sorting  have  been 
made.  I  ut  they  generally  referred  to  the  work  which 
the  writer  regards  as  pait  of  the  mining  operations  ; 
nd  it  remained  for  \Y.  Calder  to  seriously  propose 
abandoning  all  sorting  and  preliminary  breaking  on 
the  surface  in  order  to  do  the  work  underground, 
presumably  at  a  saving  in  working  costs  if  not  in 
capital  outlay.  Calder  says  that  the  chief  objection 
hitherto  ha-  been  the  cost  of  power.  This  is  new  to 
the  writer,  a-  the  power  requirements  are  generally 
very  small  if  compared  with  those  of  the  whole 
reduction  plant  :  and  they  certainly  do  not  exceed 
of  the  total,  leaving  out  the  power  used  for 
hoisting  rock  ami  for  compressing  air.  If  the  cost  of 
power  in  the  reduction  plant  is  approximately  TOs. 
per  ton  milled,  the  cost  of  the  power  required  in  the 
sorting  and  breaking  plant  would  be  -05s.  per  ton 
milled.  To  seriously  claim  that  work  underground 
can  he  more  efficiently  done  than  in  the  light  of  day 
the  writer  cannot  understand,  and  I  have  no  doubt 
the  packs  in  stopes  resulting  from  sorting  under- 
ground will  in  time  become  very  valuable  gold  mines 
on  their  own  account.  The  disadvantages  attaching 
to  sorting  underground  are  obvious  and  need  re- 
iterating only  to  be  appreciated.     They  are  : — 

(1)  Increased  capital  cost  ; 

(2)  Higher  operating  costs. 

The  necessity  of  keeping  an  even  grade  requires 
work  to  be  done  on  many  levels,  and  to  do  sorting 
underground  under  these  conditions  would  require  a 
BOrting  plant  at  each  level,  say  from  6  to  10  and 
more.  The  cost  of  these  sorting  plants,  taking  into 
.ant  the  greatly  increased  size  of  the  excavations 
and  the  fact  that  numerous  small  sorting  belts  and 
1. leaker-  would  he  required  in  lieu  of  the  one  large 
belt  and  breaker  on  the  surface,  would  be  from  60% 
to  10<>  .  more  than  for  a  plant  at  the  surface.  Any- 
one interested  can  easily  make  the  necessary 
nate.  <  Operating  charees  will  be  higher  than  on 
the  BUrfaee  for  several  reasons. 

The  writer  claims  that  there  is  no  case  for  sorting 
underground,  as  none  of  the  reasons  advanced  will 
bear  a  close  examination,  and  sorting  on  the  surface, 
having  estal  lished  its  claim,  it  is  now  only  a  question 
of  how  to  do  the  work  economically.  Before  dealing 
with  this  point  in  detail  it  is  as  well  to  point  out 
that  although  sorting  and  breaking  are  two  distinct 
operations,  they  overlap  to  a  certain  extent,  and  for 
that  reason  are  generally  considered  as  one.  The 
arrangements  made  for  doing  the  sorting  and  break- 
ing on  tie-  surface  vary  considerably  on  the  different 
mine-  on  the  Rand  :  and  while  on  one  mine  a  very 
elaborate  plant  can  lie  found,  the  adjoining  one  has 
only  the  veriest  fragment  of  a  sorting  and  breaking 
plant,  showing  conclusively  that  there  is  no  general 
a  reemenf  in  reaped  of  the,  plant  required.  Before 
the  waste  can  be  picked  from  tin;  ore,  the  whole 
must  pa--  through  ■>  certain  preliminary  preparation 
ening,  coarse  breaking,  and  washing.  To 
pe  mil  of  efficient  work  on  the  part  of  the  operators, 
prepare  the  ore  thai  a  mistake 
cannot  possibly  he  made:  that  i-  to  say  the  waste 
should  be  clearly  seen  ami  small  pieces  of  ore 
adhering  to  large  piece-  of  waste  should  he  detected. 
work  of  picking  out  Willi;  ruck  may  he  done  on 
/  table  oi  on  a  sorting  belt,  the  old  fashioned 


sorting   floor   being   practically   defunct   and    quite 
useless  with  the  large  quantities  of  ore  now  handled. 
A  complete  sorting  station  contains  therefore  as  a 
rule  : — 

(a)  Screening  plant. 

(b)  Coarse  breaking  plant. 

(c)  Washing  plant. 

(d)  Sorting  plant  proper,  and 

(e)  Fine  breaking  plant. 

The  sorting  and  breaking  plant  may  be  erected 
close  to  the  reduction  plant,  providing  a  central 
plant  for  dealing  with  all  the  ore  handled  and  the 
advantage  of  this  arrangement  is  that  the  work  of 
sorting  and  breaking  is  performed  under  the  most 
favourable  conditions  as  regards — 

(a)  Supervision  ; 

(h)  Concentration  ot  work; 

(c)  Capital  outlay  ; 

The  drawbacks  are  : — 

(a)  Unnecessary   hauling    of   waste  rock   on    the 

surface  ; 

(b)  Re-elevating  of  all  the  ore  at  the  central  sorting 

plant ; 

(c)  Risk  of  a  complete  stoppage  of  work  due  to  fire 

or  other  serious  breakdown. 
As  against  the  central  sorting  and  breaking  station 
there  can  be  a  separate  station  at  each  shaft  head; 
as  is  the  case  on  many  mines.     The  advantages  are  : 

(a)  No  unnecessary  hauling  of  waste  rock  ; 

(b)  The  necessary  elevating  of  the  ore  is  done  in 
the  headgear ; 

(c)  Damage  by  fire  or  a  serious  breakdown  in  one 

of  the  stations  will  disable  only  a  portion  of 
the  plant. 

The  disadvantages  are  that  the  supervision  is  more 
difficult ;  the  capital  outlay  is  greater ;  and  the 
benefits  that  could  be  derived  from  concentration  of 
the  work  cannot  be  obtained. 

Dealing  now  with  the  various  appliances  used, 
there  is  first  of  all  the  question  of  screening. 
Screening  is  done  in  one  or  two  stages,  and  in  the 
former  case  the  appliance  generally  used  is  the 
grizzley,  while  with  double  screening  the  operation 
may  be  performed  on  two  grizzleys,  or  by  a  com- 
bination of  grizzley  and  screening  trommel.  The 
first,  and  in  many  plants  the  only,  screening  is 
performed  in  the  head  frame  by  a  grizzley  in  front  of 
the  shaftways,  and  set  at  an  angle  of  38  degrees  from 
the  horizontal.  The  spacing  of  the  grizzley  bars  is 
arranged  to  give  a  clear  opening  of  If  in.  The 
grizzley  is  too  well-known  to  require  describing,  and 
it  may  be  sufficient  to  state  that  there  are  two  ways 
of  holding  the  bars,  the  old  method  holding  the  bars 
by  means  of  tie  rods  and  distance  pieces,  and  a 
method  of  holding  each  bar  independently.  The 
latter  method  has  the  advantage  that  each  bar  can 
be  taken  out  and  replaced  when  worn,  with  a 
minimum  of  labour ;  while  in  the  former  case  the 
whole  set  has  to  be  lifted  by  block  and  tackle, 
requiring  much  time  and  labour.  The  length  of  the 
grizzley  depends  on  the  minimum  area  required  to 
obtain  efficient  screening  under  given  conditions,  but 
headgear  grizzleys  should  not  be  less  than  14  ft. 
Stationary  grizzleys  are  cheap  to  maintain,  and  for 
that  reason  the  use  of  shaking  grizzleys  has  not 
become  general. 

Screening  trommels  for  single  stage  screening  can 
be  only  used  if  the  supply  of  the  ore  is  more  or  less 
continuous  and  not  intermittent,  as  in  the  case  of 
the  ore  supply  coming  direct  from  the  shaftways. 

The  coarse  breaker  is  not  found  in  all  plants,  but 
it  serves  to  i cliche  the  fine  breaker  of  some  of  its 
work,   and   also  assists  in   sorting  as  after  coarse 
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breaking  a  piece  of  ore  previously  adhering  to  a  large 
piece  of  waste  rock  is  frequently  broken  off,  thus 
permitting  of  discarding  the  waste  rock  or  at  least 
the  greater  part  of  same.  Unfortunately,  the  coarse 
breaker  also  produces  a  large  percentage  of  '  line," 
and  as  this  consists  of  hoth  waste  rock  and  ore, 
which  is  not  afterwards  subjected  to  sorting,  the 
usefulness  of  the  coarse  breaker  is  greatly  reduced, 
and  may  be  entirely  negatived.  It  is  obvious  that 
in  order  to  obtain  the  full  benefit  from  a  coarse 
bicaker  all  the  material  passing  through  should  be 
subjected  to  a  close  examination,  with  the  intention 
of  removing  all  waste  rock.  The  washing  of  the  ore 
may  be  done  on  the  sorting  belt  or  table,  or  by  a 
separate  appliance,  for  which  a  trommel  is  generally 
ased.  Washing  on  the  sorting  belt,  although  not  so 
effective  as  in  a  trommel,  is  nevertheless  fairlj 
efficient,  and  for  that  reason  the  washing  trommel  is 
not  always  used.  The  portion  of  the  sorting  belt  on 
which  the  washing  is  done  should  have  a  steep  grade, 
say.  up  to  Is  ,  so  as  to  permit  of  the  water  and  slime 
Bowing  back.  The  amount  of  water  required  varies 
with  the  condition  of  the  ore,  but  should  not  exceed 
from  20  to  411  gallons  per  ton  of  ore  passing  over  the 
sorting  appliances.  Tho  water  and  slime  is  gener- 
ally collected  in  two  settling  vats,  the  first  of  which 
can  be  comparatively  small,  as  the  sand  will  settle 
freely,  but  the  second  or  slime  vat  should  have  a 
targe  area  to  permit  of  settling  all  slime  prior  to 
returning  the  water  for  re-u-e. 

The  actual  picking  out  of  the  waste  rock  is  done  on 
a  sorting  belt  or  a  sorting  table.  The  sorting  table 
usually  consists  of  a  rim  of  from  20  to  30  ft.  diameter, 
and  from  30  in.  to  42  in.  wide,  on  which  the  ore  is 
spread  out,  so  that  the  sorting  hands  can  see  and 
remove  the  waste.  The  velocity  of  the  rim  should 
not  exceed  30  ft.  per  minute.  The  ore  left,  on  the 
table  is  scraped  off  by  a  plough,  rigidly  held  against 
lateral  movement,  but  suspended  in  guides  and  well 
balanced  so  that  it  can  follow  the  movements  of  the 
table.  The  sorting  belt  is  an  enlarged  conveyor  belt, 
travelling  a  speed  not  exceeding  .SO  ft.  per  minute, 
and  should  be  arranged  horizontally  or,  if  required, 
at  angle  not  exceeding  10,J  from  the  horizontal.  The 
sorting  belt  has  the  advantage  over  the  sorting  table 
that  it  serves  not  only  for  suiting,  but  that  it  can 
also  be  made  to  elevate  the  ore,  a  point  of  great  D86 
in  many  plants.  It  lias  also  been  found  that  the 
maintenance  on  the  sorting  belt  is  considerably  less 
that  on  the  sorting  table.      I  do  not  propose  to  give 

detail-  of  either  table  or  belt,  as  they  are  too  well 
known  to  require  description.  The  sorting  capacity 
■  it  cither  table  or  belt  depends  upon  the  space  avail- 
able for  sorting  hands,  and  it  may  betaken  that  each 
man  requires  3  ft.  of  length  of  licit  or  rim  of  table, 
and  that  he  can  pick  irom  2  to  3  ton-  of  vva-le  per 
shift  of  Hi  hours. 

The  carrying  capacity  of  BOrting  table  and  belt  can 
be  taken  approximately  a-  in  the  table  hereunder, 
the  assumed  speed  of  belt  or  table  being. sit  ft.  per 
minute  : — 

( tarrying  capacity  of 
Sorting  Sorting 

table-.  licit-. 
Ton-  per  hour.      Ton-  per  hour. 
60     


Width  of 
-nit  ing 

-ill  lac.--. 

:{ti  in. 
36  in. 
42  in. 

Is  in. 


s| 

96 


:>i 
tit; 
78 


Either  appliance  can  cany  considerably  more,  but 
only  at  the  expense  "i  efficient  sorting.     There  1-  no 

limit  to  the  diameter  of  sorting  table-   except   con- 
structional reasons  ;  whilst  the   length  of  the  sorting 


belt  is  determined  by  the  tensile  strength  of  the 
material  of  the  belt.      However,  since  all  the  v 

iither  table  or  bell  of  a  ejN  (MI  width  can  lie  picked 

oil' in  a  certain  distance,  it  i-  useless  to  make  the 
table   larger  <>r  the  belt   longer.  waste  rock 

obtained  from  the  BOrting   appliance   can  be  disposed 

of  in  various  ways,  conveyor  belts,  truck-,  and  othei 
means  being  in  use  on  the  Hand. 

The  line  breaker  is  usually  of  the  gyratory  type, 
aiiu  it  is  too  well  known  to  require  a  description. 
One  point  worth  mentioning  is  that  breakers  of  any 
type  require  a  very  substantial  foundation,  and  if 
they  cannot  lie  arranged  on  a  concrete  foundation 
near  the  ground  level,  a  very  heavy  structure,  which 

should  be  .if  Bteel,  will  be  needed. 

There  can  be  no  doubt  that  the  question  of  sorting 

ha-,  in  spite  of  all  the  paper-  written  on  the  subject, 

not  yet  received  the  attention  it  deserves.  I  am 
unfortunately  unable  to  go  mure  fully  into  (his 
matter  at  the  present  time,  but  I  would  like  to  throw 
out  the  suggestion  that  the  Mine-  Trial  Committee 
consider  the  advisability  of  making  tests  for  the 
purpose  of  bringing  the  solution  somewhat  nearer 
than  it  is  to-day.  Meanwhile  1  would  like  to  point 
to  the  following  facts  :  — 

According  to  Ross  E.  Browne,  the  cost  of  sorting 
per  ton  of  rock  sorted  out  was  I  '435  shillings  for  the 
average  mine  of  the  Hand  Mines  (.roup,  say  in  1903, 
and  it  can  safely  be  assumed  that  today,  with 
greatei  efficiency  all  round,   the  cost   per  ton  sorted 

out  would  not  exceed  1-.  The  cheapest  C08t  "I 
milling  and  cyaniding  a  tun  o\  ruck,  ore,  or  waste,  is 
about  3s.  ;   therefore,   every  tun  of  waste  ruck  not 

-cut  to    the    mill    results    in    a   saving   of  •_'-.        It    i- 

•oinmon   knowledge  that   a   good   deal   ot  waste  i- 

milled  every  day.  and  it  is  also  commonly  believed 
that  the  waste  rock  dumps  contain  a  l:u<»1  deal  of 
ore.  or  in  other  word-,  the  sorting  as  at  present 
carried    out    is    inefficient.        But    how     can    thi-     be 

altered  ?     I  would  suggest  a-  an  experiment  — 
(a)  That  the  design   of  the  sorting  and  breaking 
plant    be -o    altered    that    all    lock,    wa.-tc  ami 
ore.  i-  open  to  close  scrutiny. 
(It)  That  only  people  with  good  eyesight  and  a  fair 
amount  of  sense  be  employed   in  the  sorting 
plant,    instead    of    the     nsnal    collection    01 
piccannins,  cripples,  and  other  nondescripts. 
That    a    close    and    constant    supervision    by 
qualified  men  In-  exercised. 
That  the  management  <>f  the  sorting  plant  be 
nnder  an  official  nut  concerned  with  the  ton- 
nage mined,  and  who  should   be  paid  a  bonus 

depending  nil  the  difference  between  the  value 
of  the  BCreen  -ample  and  the  value  of  the 
vva-te  dump. 

In  order  to  meet  these  condition-  a  sorting  ami 
breaking  plant  as  sketched  might  be  useful  In 
this  plant  all  screening  as  at  present  in  vogue  will 
be  discarded,  and  instead  the  ore  from  the  -haft  will 
fall  directly  into  the  coarse  ore  bin  (a),  from  which 
it  will  pass  to  washing  trommels  (B),  provided  with 
holes  not  larger  than  r  in.  Only  the  very  finest 
material  will  fall  through,  and  the  balance  will   be 

ted   lo  tWO  Sorting  belt-  M    1  1  i  the  Id  |  II  it  eel    W  id  til  a  lid 

length,  and  moving  at  a  speed  nut  exceeding  20  ft. 
per  minute.  The  sorting  hands  will  be  placed,  i-  at 
present,  on  both  sides  uf  the  sorting  belt-,  and  they 
will  pick  out,  tbu-i  mi  the  inside,  waste  rock  and 
dean  me,  the  former  to  be  dropped  through  the  loor 
to  waste  rock  conveyi  and  the  ore  to  l»e  placed 

un  the  eonveyoi  (u).  I  in-  picking  lianda  uu  the 
outeidi  ui  the  sorting  belt-  will  pick  out  waste,  and 
Bach  waste  to  which  small  pieces  "i  ore  adhere,  the 
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former  to  be  dropped  on  the  waste  rock  conveyors 
(o).  and  the  latter  on  the  conveyors  for  waste  and 
ore  (K).  The  clean  ore  i-  com  eyed  direct  to  the  tine 
breakers  (K)  ;  the  waste  rock  to  the  waste  bin  (M), 
and  the  mixed  ore  to  the  coarse  breakers  (F).  After 
passing  the  coarse  breaker  the  ore  is  again  passed 
through  washing  trommels  (B),  and  from  there  passes 
un  to  sorting  belts  (it)  (called  second  stage  belts) 
where  further  waste  can  he  removed,  to  be  carried 
by  the  waste  rock  belts  it)  to  the  waste  bin. 

The  underlying  idea  is  that  by  at  once  removing 
the  ore  ami  waste  that  can  be  readily  detected,  the 
chances  of  efficient  soiling  are  greatly  increased,  and 
should  be  inversely  proportional  to  the  reduced 
quantity  of  material  on  the  sorting  belts. 

The  sorting  hells  have  to  be  so  long  and  must  run 
at  so  low  a  speed  that  all  the  material  reaching  the 
end  can  safely  be  classed  as  ore  to  be  passed  through 
the  line  breakers  It  is  assumed  that  only  by  giving 
the  sorting  hands  ample  time  to  see  the  ore,  and 
ready  means  for  sorting  same  into  three  classes,  can 
the  work  be  done  in  an  efficient  and  satisfactory 
manner.  Naturally  many  variations  in  the  arrange- 
ment of  the  plant  are  possible,  depending  on  the 
method  of  working  proposed.  It  is  claimed  that  in 
a  plant  as  described,  or  one  equally  efficient,  it  will 
be  possible  to  remove  practically  all  the  waste  with- 
out risking  any  loss  of  ore  due  to  faulty  arrange- 
ments. It  should  be  possible  to  keep  the  value  of 
the  waste  rock  at  or  near    1  dwt   per  ton. 

The  cost  of  this  type  of  plant  would  not  be  much 
greater  than  one  of  the  old  type,  as  the  breaking 
plant  remains  the  same,  and  only  the  sorting  plant  is 
amplified.  The  power  demand  also  should  not 
increase  by  more  than  30  per  cent.,  but  since  the 
power  requirements  of  the  sorting  and  breaking 
plant  are  only  about  5  per  cent,  of  those  of  the 
reduction  plant,  this  point  does  not  carry  much 
weight. 

The  new  design  of  plant  would  naturally  lend  itself 
most  readily  for  central  sorting  stations,  as  there  the 
conditions  would  be  the  most  favourable  for  efficient 
work.  I  have  calculated  that  with  a  plant  of  this 
type  and  the  principle  of  close  sorting  strictly 
carried  out.  the  profits  from  a  given  mine  can  under 
tain  conditions  be  considerably  increased,  while 
the  capital  outlay  can  at  the  same  time  be  reduced. 
The  following  tabulated  statement  embodies  these 
calculations  :-  (See  1st  table,  p.  95). 

To  the  difference  in  favour  of  more  intensive 
■orting  mast  be  added  the  saving  in  capital  outlay 
equivalent  to  168,000. 

It  will  l,e  interesting  to  see  how  a  better  extraction 

from  higher  grade  ore  milled  affects  the  result,  and 

bat    end    the   following   calculations   have  been 

made.     It  is  assumed  that  a  further  expenditure  of 

5  per   cent,    on   the   reduction  plant   will  raise  the 

extraction  by  2  per  cent.,  whilst  an  additional  outlay 

ot  10  per  cent,   would  raise  the  extraction  by  3  per 

"•nt    or  M  per  cent,  and  95  per  cent.,  which  seems  to 

be  the  economic   limit  for  ore  milled  at  a  \alue  of 

23-106*.    \\  e  bave  therefore  :-  (See  2nd  table,  p.  95). 

An  extraction  of  94  per  cent,  for  the  3055  ore  will 

<^<:   practically  tie-  -ame   residue  as  92  per   cent 

taction  for  23*1068,  ore. 

Provided,  therefore,    that    it   is   possible  to  sort  so 

a-  to    have  a   waste  dump  at  an    average  value  of 

•J  dwt-.,  the  very  useful  savin-   of £2,480  will  result 

when  obtaining  !'4  per  cent,  extraction.     If  it  should 

be  thought  that  the  value  of  the  waste  dump  cannot 

be  kept  at    1  dwt.  per  ton,  the  profit  of  £2,480  can 

then  be  u»ed  for  increasing  the  value  of  the  dump 

Uculation  show.-,   that   the   value  of  the  waste 


PROPOSED  IMPROVED  SORTING   AND  BREAKING 
PLANT. 

A.  Coarse-Ore  Bin. 

B.  Washing  and  Screening  Trommels. 

C.  First  Sorting  Belts. 

D.  Ore  Conveyor. 

E.  Conveyors  for  Waste  and  Ore. 

F.  Coarse  Breakers. 

G.  Waste  Rock  Conveyors. 

H.  Second  Stage  Sorting  Belts. 

I.  Second  Stage  Waste  Rock  Conveyors. 

K.  Fine  Breakers. 

L.  Fine  Bins. 

M.  Waste  Rock  Bin. 

N.  Ore  Conveyor  to  Mill. 

O.  Waste  Conveyor  to  Dump. 
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Comparative  Statement  of  Capital  Outlay,  Working  Costs,  and  Pro/its  of  doner  Sorting  and  '  >;„,/. 


Method  of  Working. 


1  Tons  hoisted  per  day 

2  Percentage  sorted  out 

3  Tons  sorted  out 

4  Tons  milled  per  day 

5  Capital  cost  of  sorting  and  breaking  Plant 

6  Capital  charges  at  12  per  cent,  per  annum 

7  Capital  charges  per  day    ... 

8  Capital  charges  per  ton  milled 

9  Capital  charges  per  ton  sorted  out     ... 

10  Capital  cost  of  reduction  plant 

11  Capital  charges  at  12  per  cent,  per  annum 

12  Capital  charges  per  day    ... 

13  Capital  charges  per  ton  milled 

14  Capital  charges  per  ton  sorted  out     ... 

15  Cost  of  sorting  per  ton  milled 

16  Cost  of  sorting  per  ton  sorted  out 

17  Cost  of  breaking  per  ton  milled 

18  Total  cost  of  sorting  and  breaking  per  ton  milled  (8+  13+  15+17) 

19  Cost  of  milling  and  cyaniding  per  ton  milled  (assumed) 

20  Total  reduction  costs  per  ton  milled  ... 

21  Value  of  ore  mined  per  ton  (assumed) 

22  Value  of  waste  sorted  out  per  ton 

23  Value  of  ore  milled  per  ton 

24  Value  of  gold  recoveied  (92  per  cent,  extraction) 

25  Cost  of  mining  and  hoisting  per  ton  milled 

26  Total  working  costs  per  ton  milled    ... 

27  Net  profit  per  ton  milled  (24— 26) 

28  Net  profit  per  month 

29  Difference  in  favour  of  close  sorting  ... 


Ordinary 
Sorting. 


4,000  tons 
IS  per  cent. 
600  tone 
3,400  tons 
£36,000 
64,320 
E12 
■070s. 
•40b. 
£340,000 
£40,800 
£113  (is.  8d. 
■667s. 
3-77s. 

■264s.  * 
L-767s.* 
■279s.* 
1  -278s. 

3  500s. 

4  778s. 
20& 

6  dwts.  =2 -4s. 
23-1068. 
21-2758. 

5  -O00s. 
12778s. 

8-4978. 

£43,334 

£216 


Closer 
Sorting. 


4,000  tons 

35  per  cent. 

[,400  tons 

2,600  tons 

£48,000 

£5,760 

£16 

123s. 

■228b. 
£260,000 
£3 1.2(  mi 
£86  13s.  4d. 
■667s. 
i  -238s. 
1  -OWs. 
3-6348.  t 

•279s. 

2977s. 

3  5008. 

6*477a 

23s. 

•1  dwts.     '4a. 

30-558. 

28-1068. 

10-4618. 

16938s. 

11168s. 

£43,550 


*  According  to  Ross  E.  Browne. 

fBased  on  doubling  the  cost  given  by  R.  E.  Browne. 


Method  of  Working. 

Ordinary 

Sorting. 

CLOSES 
Sorting. 

Percentage  of  Extraction. 

10  Capital  cost  of  reduction  plant 

11  Capital  charges  per  ton  milled 

18  Total  cost  of  sorting  and  breaking  per  ton  milled 
24  Value  of  gold  recovered 

26  Total  working  costs  per  ton  crushed... 

27  Nel  profit  per  ton  milled  ... 

28  Net  profit  per  month 

2)  Difference  in  favour  of  closer  sorting... 

94 
£273,000 
•700b. 
3 -010b. 
28-7178. 
16-9718. 
11-7488. 
£45,81  1 
£2,480 

95% 
£286,000 
•73">-. 
3-0458. 
29*0238. 

17  MHIIi.. 

12-017*. 
£46,866 
£3,632 

discarded  (when  sorting  at  the  rate  of  36  per  cent.) 
can  be  raised  to  approximately  '365  dwt.  before  the 
saving  is  wiped  out,  still  leaving  a  saving  on  capital 

accounl  of  £55,000. 

There  is  another  point  to  be  considered,  and  that 
is  the  greater  expenditure  of  the  mine  with  closer 

sorting,    amounting    to    nearly    £1,000    per     month, 
practically  all  of  which  will  be  used  to  pa\  for  extra 
labour,  and  assuming  that  all  the  profits  go  to  share 
holders  abroad,  this  extra  expenditure  increases  the 
purchasing  power  of  the  local  population. 

I  trust  that  I  have  made  out  a  case  for  further 
investigation,  although  I  have  no  douht  that  many 
points  can  be  raised  against  the  arguments  advanced, 

particularly  from    the    mining    point   of   view.      The 

difference  of  2461s.  per  ton  milled  (line  26)  in  milling 

costs  points  to  the  fact  that  the  ore  should  be  SO 
mined  that  the  percentage  of   waste   sorted   out   (a 


reduced,  while  at  the  same  time  keeping  the  value  of 

the  waste  dump  at  a  low  figure.  I  do  not  presume 
to  have  solved  the  problem,  and  I  merely  intended 
to  provide  an  opportunity  for  discussing  the  most 
important  question  of  sorting  before  t  ln^  Associa- 
tion "    C.  O.  Schmidt,  Journal  of  8.  .1.  .1 nation 

of  Engineer*,  Feb.,  1910,  p.  151.     (H.  A.  W.) 


[mpro\  imi.n  1  i\  Coppkr  Alloys.  "The  manner 
of  introducing  certain  other  constituents  into  brass 
for  the  purpose  of  increasing  it-  tensile  strength  and 
ductilitj  is  the  basis  of  a  patent  granted  to  S  I 
Peck  and  \\  1:  Bodgkinson,  of  London  Small 
proportions  ol  chromium,  manganese,  nickel,  cobalt 
01  sine  ma j  impiove  the  quality  of  the  alloy.  The 
preferred  manner  ot  introducing  these  elements  is  bj 
the  addition  of  the  phosphate  oi  the  metal  with  a 
reducing  agent  Mich  us  carbon,  to  a  auiull  quantity 
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of  copper  or  one  of  its  alloys.  This  gives  a  metallic 
solution  of  the  phosphide  of  the  metal  to  be  added, 
ami  this  metallic  solution  may  then  be  used  to  alloy 
molten  brass  in  the  desired  proportions.  In  the 
-  ond  operation  some  of  the  zinc  in  t  lie  brass  is 
volatilized  as  zinc  phosphide,  leaving  the  brass  alloyed 
with  the  metal  added.  An  actual  test  was  as 
follow-  :  2600  grms.  of  brass  (Cu.  70  .  Zn.  30%)  were 
melted  in  a  crucible  with  200  grm".  of  a  mixture  of 
equal  parts  of  chromium  phosphate  ami  powdered 
charcoal.  The  temperature  was  about  1000°C.  The 
addition  of  charcoal  ami  chromium  phosphate  was 
repeated  twice  at  intervals  of  an  hour.  After  four 
hours  heating  the  cast  was  made  and  this  metal  con- 
taining chromium  phosphide  was  used  to  improve  the 
qualities  of  brass  as  follows  :  1516  grms.  copper  and 
655  grms.  zinc  were  melted  together  ami  to  the  melt 
wa-  added  82  .")  grms.  of  the  chromium  phosphide 
lna—.  The  resulting  metal  tested  19  tons  per  sq.  in. 
tensile  strength,  and  showed  an  elongation  of  72%  on 
two  inches.  The  same  brass  without  the  chromium 
phosphide  addedshowed  tensile  strength  of  144  tons 
per  s,|.  in.  and  elongation  of  38*5  c  on  two  inches 
[,159,  Dec.  14.  I90tf.)"— Metallurgical  and  Chemical 
Engineering,  viii ,  4.  209,  April,  1910,  p.  209. 
\     YV 


A  New  Process  in  Iron  Mktallurgy  — "  One 
of  the  mosl  important  additions  to  the  list  of  struc- 
tural materials,  and  the  most  interesting  appearance 
in  iron  metallurgy,  of  recent  years,  is  a  remarkable 
product  of  the  open-hearth  steel  furnace,  placed  on 
the  market  a  short  time  ago  by  the  American  Rolling 
Mill  Company,  of  Middletown,  Ohio,  under  the  name 
of  •  American  ingot  Iron."  While  it  is  produced  by 
the  basic  open-hearth  process,  in  chemical  composition 
ami  mechanical  properties  the  ingot  iron  is  closely 
similar  to  wrought  iron.  It  differs  from  steel  in 
having  it-  carbon,  manganese  and  silicon  contents 
reduced  to  small  fraction-  of  the  amounts  tonnd  in 
ordinary  soft  steel.  In  a  typical  sample,  the  carbon 
and  sulphur  are  each  reduced  to  0.02%,  manganese 
toiinl  oxygen  to  0'03%,  and  phosphorus  and  silicon 
to  Blight  trace-  In  app°arance,  strength  (tests 
indicate  an  ultimate  tensile  strength  of  47,000  to 
4'.i.ihhMI).  persq.  in.),  and  ductility  the  new  metal 
ictically  identical  with  wrought  iron. 
The  prime  quality  of  the  ingot  iron,  however,  is 
distance  to  corrosion, 
earliest  product  of  the  mills  was  an  ordinary 
-oft  steel,  running  020  carbon  and  o  40%  man- 
Attention  was  first  directed  to  the  reduction 
of  the  carbon,  and  after  some  time  of  working  this 
impurity  was  brought  down  to  0*10%,  giving  a  dead- 
toft  metal.  Bheets  rolled  from  which  attained  a  special 
reputation  A  demand  for  corrugated-steel  culverts, 
which  Jtro-c  in  1904,  was  an  incentive  to  still  further 

iction  of  impurities.  The  ferromanganese  addi- 
tion for  clearing  and  reearhurizing  was  cut  down  to 
what  wa-  thought  a  minimum  consistent  with 
producing  workable  metal,  and  steel  running  as  low 
•  to  'i  in  carbon,  010  to  020%  manganese, 
and  it  n:;  phosphorus  was  thus  obtained.  So  far  the 
reduction  of  the  manganese  had  been  undertaken 
pnlj  •  of  the  general  scheme  for  lowering  the 

impurities,    but  tin-   publication  of  Dr.  Cushman'a 

arch  results,  whicb  showed  manganese  to  be  the 

mo-t  important  element  in  t  he  promotion  of  corrosion, 

led  ■  rimenta  on  the  i  dnction  of  manganese 

which   resulted    in   a  decision  to  omit  entirely  the 

I  reatment.     A  long  period  of  struggle 

b    defective   metal    ensued,    but   eventually  The 
••      chief  of  which  wen;  the  cracking  of  the   ' 


edges  of  the  sheets  in  rolling  and  poor  galvanising 
quality  due  to  blistering,  were  completely  overcome. 

The  process  by  which  the  ingot  iron  is  made  is 
essentially  very  simple.  '  The  same  basic  lined 
furnace  is  used  as  in  regular  open-hearth  practice, 
and  practically  the  same  charge  is  made,  but  the 
boiling  is  continued  to  an  excessive  degree,  so  as  to 
oxidize  the  impurities  more  thoroughly  than  in 
ordinary  steel  practice.  Naturally  the  process  in  its 
tinal  stages  goes  on  at  a  much  higher  temperature,  on 
account  of  the  higher  melting  point  of  the  purer 
material.  The  usual  ferromanganese  recarburizer  is 
omitted,  and  instead  an  addition  of  ferro-silicon  or  an 
equivalent  substance  is  made  to  purify  the  bath  of 
its  entrained  oxides.  Finally,  aluminium  is  added 
in  the  ladle,  to  carry  out  the  gases  dissolved  in  the 
fluid  metal.' 

The  furnaces  now  in  use  work  entirely  on  cold  pig 
iron,  low  in  silicon  and  sulphur,  of  a  grade  slightly 
above  the  limiting  phosphorus  content  for  Bessemer 
working.  A  fairly  large  proportion  of  scrap  is 
charged,  some  of  it  open-hearth  scrap  from  the  mill 
it°elf,  but  the  larger  part  low-carbon  steel  turnings. 
Ore  is  not  conveniently  obtained,  and  whenever  a 
sufficient  quantity  is  available  mill  scale  is  substituted 
for  ore  in  the  charge.  To  produce  a  slag,  limestone 
and  fluorspar  are  used.  A  comparatively  large 
amount  of  the  latter  flux  is  necessary  to  prevent  the 
return  of  the  phosphorus  to  the  metal  at  the  high 
temperature  maintained  towards  the  end  of  the  pro- 
cess (3,(100  to  3,100°  F.). 

'  The  essentials  of  the  melting  process  are  the 
maintenance  of  an  active  basic  slag,  continuance  of 
the  boiling  process  until  all  foreign  elements  in  the 
iron  are  reduced  practically  to  zero,  keeping  up  a 
sufficiently  high  heat  for  complete  fusion  and  active 
boiling,  and  finally  the  treatment  for  removing 
oxygen  and  other  gases  by  the  addition  of  purifiers. 
In  the  removal  of  the  impurities,  ordinary  oxidation 
and  absorption  by  the  basic  slag  plays  the  chief  part, 
as  usual.  It  is  found  advantageous,  however,  to  add 
ore,  or  mill  scale,  for  helping  with  the  oxidation.' 

'  The  removal  of  oxygen  (presumably  contained  in 
the  metal  as  oxides)  is  most  important.  When  this 
part  of  the  process  is  imperfect,  the  metal  is  red-short 
and  cracks  on  rolling.  In  ordinary  steal  making, 
spiegeleisen  or  ferromanganese  have  the  chief  duty  of 
burning  out  the  oxygen,  reducing  it  from  the  metal 
both  through  their  carbon  and  their  manganese.  In 
the  present  ingot-iron  process,  it  has  been  found,  the 
removal  of  the  oxygen  can  be  accomplished  by  various 
substances.  Pig  iron  in  itself  is  a  satisfactory  means, 
but  ferrosilicon  is  a  more  active  asent.'  The  removal 
of  other  gases  is  accomplished  by  adding  granular 
aluminium  in  the  ladle,  the  quantity  usually  running 
well  below  0T%  of  the  weight  of  the  iron  charged. 

The  average  time  from  charging  to  tapping  is  10 
hours,  an  increase  of  several  hours  over  steel  furnace 
practice  wholly  traceable  to  the  thorough  elimination 
of  impurities.  The  long  duration  of  the  melt  necps- 
sarily  increases  the  cost  of  the  product  materially 
over  that  of  ordinary  steel.  Increased  expenditure 
for  fuel  and,  more  important,  increased  plant  and 
labour  charges  (the  average  output  being  admittedly 
brought  down  to  two-thirds  the  usual  figures)  must 
appear  in  higher  cost.  The  cost  is  increased  also  by 
the  destructive  effects  of  the  high  temperatures  on 
furnace  and  ladle  linings,  brickwork,  ingot  moulds, 
etc.,  all  of  which  require  more  frequent  renewal  than 
in  steel  practice. 

With  watchful,  intelligent  control  the  process  is  in 
no  way  erratic  or  variable,  and  highly  pure  metal, 
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carrying  total  impurities  (except  oxygen)  amounting 
to  O'Oo  to  0*08%  can  he  regularly  produced.  Tlie 
best  evidence  obtainable  points  to  strength  and 
and  ductility  identical  with  those  of  wrought  iron. 
For  a  highly  ductile  metal  with  an  ultimate  strength 
of  47,000  to  50,0001b.  per  sq.  in.,  the  yield  point  is 
unusually  high,  39,000  to  42,000  lb.  per  sq.  in.  As 
to  the  relative  resistance  to  corrosion  of  steel, 
wrought  iron  and  ingot  iron,  sulphuric  acid  test-  show 
ingot  iron  to  have  a  resistance  40  to  (in  time-  a-  great 
as  that  of  steel  and  20  to  40  times  as  great  as  wrought 
iron.  The  large  ratios  of  resistance  make  it  permis- 
sible to  transfer  the  comparison  to  atmospheric 
rusting,  after  making  a  large  reduction  as  a  safety 
margin.  It  may  be  concluded  that  the  ingot  iron 
will  resist  atmospheric  corrosion  at  least  several  times 
as  well  as  mild  steel,  probably  many  times  better, 
and  markedly  better  than  good  grades  of  wrought 
iron. 

Up  to  the  present  ingot  iron  has  been  produced 
only  in  the  form  of  sheets.  It  has  become  popular  in 
this  form  on  account  of  its  high  decree  of  wettability 
and  the  case  with  which  it  lends  it-elf  to  the 
galvanising  and  enamelling  processes." — Engine*  ring 
News,  Jan.  6:  Engineering  Magazine,  Feb,  1910,  p. 
766.     (J.  A.  W.) 


MINING. 

Accidkxts  in  Mike  Shafts. — "Winding  Engines. 

— Attention  is  first  directed  under  this  heading  to 
the  probable  adoption,  to  an  increasing  extent  in  the 
future,  of  electricity  as  the  motive  power  for  winding 
purposes  in  the  United  Kingdom,  allied  witli  the 
Koepe  and  Whiting  system,  which  allow-  of  great 
reduction  in  the  weight  of  the  drum,  and,  because  of 
its  more  balanced  load,  gives  a  more  effective  use  <<i 
the  power  available  for  winding.  The  apparatus  at 
the  No.  11  Pit  of  the  Bethune  Collieries  is  quoted  as 
typical  of  this  combination.  In  tin-  case  the  drum 
is  -JO  ft.  in  diameter,  and  a  steel  rope  224  in.  in 
diameter  make-  a  half  turn  only,  lying  in  a  birch 
Hrod?  or  groove- way,  the  friction  of  steel  against 
birch  affording  sufficient  grip  to  prevent  slipping. 
No  preference  from  the  point  of  view  of  safety  is 
given  to  vertical  over  horizontal  winding  engines  or 
vice  versa.  Attention  is,  however,  drawn  to  two 
recent  accidents  due  to  defective  forging  of  crank  or 
drum    shaft-,    and    a    suggestion    is    made    that    the 

marine  practice  of  boring  a  hole  through  the  centre 

of  the  shaft  would  indicate  beforehand  the  quality  of 
the  -haft.  The  question  of  more  than  one  winding 
engine  in  one  room  is  also  dealt  with,  and  such 
practice  is  deprecated.  With  regard  to  speed  of 
winding, the  general  rule  (20)  on  the  subject  i-  quoted, 
and  it  is  pointed  out  that  although  the 'automatic 
contrivance  'therein  mentioned  i-  generally  inter- 
preted to  mean  a  detaching  hook,  and  the  majority 
of  mines  are  now   bo  provided,  such  a  contrivance 

Only  comes  into  action  after  the  overwind,  and  there- 
fore it  i-  doubtful  whether  such  contrivance  satisfies 
the  requirements  of  the  Act  in  this  respect.  There 
i-,  too.  considerable  divergence  in  the  different  codes 

<>l  special  rule-  in  the  fixing  of  the  point  in  I  he  shaft 
within  which  the  -low  Bpeed  i-  operative  It  i-  »ug 
gested  that  the  fixing  ol  the  point  should  depend  on 

the  diameter  of  the  drum  and  speed  of  wind,  but  I  hat 

if  detaching  hook-  and  -peed  controllers  were  in 
universal  use  no  provision  of  this  kind  would  he 
necessary.  No  recommendation  is  made  with  regard 
to  the  number  of  men  raised  oi  lowered  per  wind  or 
tn  t  he  actual  speed  of  w  inding. 

SSpeed  Controlling  Devices.     Detailed  description! 
and  drawings  of  the  three  ai rangementi  beet  know  n 


in  ( treat  Britain  are  given,  namely  :  The  Whitmore, 
the  Visor,  and  the  Pater's  gear.  General  approval 
of  these  gears  is  noted  with  a  qualification  in  these 

term-  :  •  when  properly  set  and  regulated.'  Two 
cases  are  quoted  where  accident-  might  have  been 
entirely  avoided  had  winding  engines  been  lilted  with 
-at  i  -factory  speed -controlling  devices. 

Brakes. —  In  the  drafting  of  a  new  rule  in  place  of 
general  rule  .So,  it  will  he  necessary  to  include  elec- 
tricity a-  one  of  the  form-  of  motive  power.  It  is 
also  suggested  that  the  term  'adequate  Drake  power' 
i-  in  need  of  closei  definition.  Brakes  are  cli 
under  three  heads  -foot  brake-,  -team  brake-,  and 
special  brake-.  The  Committee  seem  to  have  little 
faith  in  the  former,  and  -ug^est  that  '  however 
efficient  a  foot  brake  may  he,  a-  such,  it-  holding 
power  is  not  very  great.1  No  preference  is  given  to. 
or  distinction  made  between,  hand  or  post  brakes. 
Approval  is  expressed  in  the  modern  practice  of  pro- 
viding both  foot  and  -team  brake-,  but  the  po—ihle 
occurrence  of  an  accident  is  mentioned  where  the 
-team  brake  is  rendered  ineffective,  and  the  toot 
brake  being  of  insufficient  power  to  hold  the  drum. 
The  Committee  therefore  recommend  that  '  ilium-  of 
winding  engines  Bhould  he  fitted  with  two  brake-, 
either  one  of  which  will  hold  the  cage,  and  of  these 
one  should  be  connected  to  a  device  for  putting  it 
into  operation  should  the  cngineman,  for  any  reason, 
fail  to  do  -o.' 

Winding  Ropes  and  their  Attachment  t<>  <h<  Cage. 
Under  this  heading  are  comprised  winding  ropes, 
capels  or  Bocketings,  detaching  hook-,  and  suspension 
chains.  At  the  outset  thr  Committee  express  an 
opinion  that  nothing  i-  tn  be  desired  a-  regards  the 
standard  oi  excellence  of  w  inding  ropes  in  use  in  this 
country.  A  table  is  given  showing  grounds  for  this 
opinion  in  the  comparative  fewness  of  cases  of  acci- 
dent due  to  breakage  of  ropes.  During  the  ten  years, 
1898  1907,  the  accident-  numbered   13  fatal,  causing 

32  death-,  and  .">  non-fatal,  causing  injuries  to  8 
persons. 

In  discussing  ropes  the  Com  mitt leal  first   with 

the  safety  factor,  pointing  out  that  this  varies  from 
one-sixth  to  one  tenth  of  the  breaking  strain  of  the 
rope  as  determined  by  the  manufacturer.     This  factor 

i-    not,  however,  a    recognised    fraction    of    the    total 

winding  medium  existing  between  drum  and  c 
/.  < . .  tope,  capel,  detaching  hook,  and  shackles. 

The  Committee,  iii  view  of  the  difficulty  of  main- 
taining a  minimum  factor  of  safety  in  cases  of  great 
depth,  recommend  thai  the  better  plan  would  be  to 
specify  the  margin  that  should  he  allowed  a- between 
the  breaking  -train  of  the   rope,  chains,  etc  ,  and  the 

load,  instancing  that  in  a  deep  -haft  with  20  tons 
load  and  rope  having  a  breaking  -train  of  -Jimi  ton-. 
there  is  a  margin  of  Is"  tons,  whereas  in  a  -hallow 

|iit.  with  load  of  I   ton  ami  rope  I. leaking  at    20  ton-. 

there  i-  a  margin  of  19  ton-  only.     In  t he  former 
the  factor  of  safet]  \e  10, and  in  the  latter.  20. 

The  following  recom odations  an-  made  a-   to 

ropes  : 

When   kept    in  Stock     they    -houhl    he    calefiilly 

-t I,  ami  on  no  account  placed  on   the  [ground,  hut 

COVed  and  placed  on  a  -land  or   shelf,  and    -houhl    be 

regularly  inspected. 

Ui)     When  about    to  hi'   Used   a    lope  should    he  pi. iced 

on  a  i  hi  n  table,  in  ordei  to  avoid  kinking,  and  care 

fully  uncoiled  fr 1 1 liter  end. 

\  rope  -houhl  not  he  worked  round    >  drum  oi 
ovei   a   pulls   of  insufficient  diameter,  and  should  be 

■  nt ci I  fi striking  again-t  anj  hard  Kubstai 

\il)    It  should    ilails 

suitable  grease,  which  should  he  thoroughly  lai 
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Steadiness  of  movement  at  starting  should  be 
aimed  at. 

(/)  A  rope  should  not  lie  changed  from  a  large  to 
a  smaller  drum  ami  rice  versa. 

Extreme  variations  of  heat  and  cold  should  be 
avoided  as  tar  as  possible. 

Capels  are  considered  under  six  heads  as  follows:  — 

(1)  Grooved  link  or  eyepiece  with  clamp  or  splicing  ; 

2    rope  cone  with  socket  and  collars;  (3)  white  metal 

capping ;    (4)     Derbyshire's     patent    capping;    (5) 

Iter's  patent  wedge  capping;  (6)  Scott  and  Caddy's 

patent  capping. 

The  use  of  rivets  for  holding  the  socket  in  the  second 
type  i-  con  learned  as  tending  greatly  to  weaken  the 
rope.  The  tendency  of  wires  to  break  at  the  point 
where  they  are  bent  back  is  also  noted. 

In  the  third  type  the  necessity  for  thoroughly 
cleaning  t lie  wires  and  avoiding  too  high  a  tempera- 
ture of  the  molten  white  metal  is  recognised,  as  well 
as  the  advantage  derived  by  keeping  the  wires 
straight  after  untwisting. 

Periodical  recapping  is  strongly  approved  of  ;  it 
en-ures  a  continuously  efficient  capping,  it  allows  of 
an  internal  examination  of  the  rope,  and  it  tends  to 
lengthen  the  life  of  the  rope  by  altering  the  positions 
of  weak  points  at  t lie  contact  of  the  rope  with  the 
pulley  anl  drum  The  practice,  noticed  at  several 
eoUieries,  where  recapping  is  carried  out  every  six 
months  and  a  record  kept  and  posted  up  in  the  wind- 
ing engine  house,  is  highly  recommended,  and  it  is 
•d  where  such  a  rule  is  lacking  that  one  on 
tin-  matter  might  be  incorporated  in  the  special  rules. 
The  Committee  deem  the  use  of  detaching  hooks  very 
desirable  in  all  cases,  and  recommend  the  provision 
of  jack  catches  in  the  headgear  to  hold  the  cage  when 
disconnecte  i  from  the  rope. 

A-  regards  the  attachment  of  the  cage  to  the  rope, 
the  a-. >  of  rigid  rods  instead  of  chains,  as  was  the  case 
at  1  __  -  '  'lliery  Bolton,  where  an  accident  occurred 
on  October  4,  1907.  causing  the  loss  of  ten  lives,  is 
considered  unsatisfactory,  as  their  rigidity  does  not 
allow  sufficient  play.  An  instance  of  the  introduction 
of  a  spring  or  butter  box  between  the  detaching  hooks 
and  the  cage  is  qnoted,  the  use  of  which  has  been 
attended  with  considerable  saving  in  the  lives  of  the 
winding  ropes. 

Finally,  under  this  head,  the  Committee  recom- 
mend the  use  of  a  minimum  of  four  chains  for 
snspension  of  the  caj:e  from  the  shackle  ring  or  plate 
in  shafts  where  person-  are  raised  or  lowered,  and 
the  introduction  of  a  rale  making  compulsory 
the  periodical  annealing  of  these  chains. 

r.  -The  Committee  having  considered  only 
that  {.art  of  the  subject  relating  to  existing  and  com- 
pleted shaft*,  draw  attention  to  the  fact  that  their 
remarks  throughout  the  Report  are  not  applicable  to 
shafts  in  course  of  being  sank.  The  desirability  of 
•  -  being  used  either  for  winding  men  or  mineral, 
both  from  the  point  of  view  of  safety  and  convenience, 
pressed.  Although  their  use  for  these  purposes 
i-  now  almost  universal,  there  are  still  a  few  instances 
to  the  contrary.  Little  or  no  fault  is  to  be  found  with 
the  protection  of  the -ides  of  the  cages  at  all  well- 
equipped  eollieries.  There  is  still,  however,  room  for 
considerable  improvement  in  this  respect  at  a  number 
of  mines  where  the  -ides  of  the  cage  (which  is  a  mere 
skeleton  carriage)  afford  practically  no  hindrance  to 
the  falling  out  of  person-,  materials  or  minerals,  and 
no  mean-  exi-t  to  prevent  contact  with  guides, 
buntons,  etc,  in  the  shaft. 

the  question  of  eag  to  protect  the  other- 

wise open  ends,  the  Committee  find  'that  the  balance 
-o labilities  appears  to  be  in  favour  of  the  use  o* 


such  types  of  gates  which  admit  of  persons  being  got 
out  of  the  cage  in  case  of  emergency,  rather 
than  in  the  disuse  of  gates  altogether.' 

Some  cages  inspected  were  provided  with  slanting 
or  conical  tops,  the  suggestion  being  that  this  shape 
induced  a  less  injurious  effect  on  the  ventilation  and 
conduced  to  a  steadier  movement  of  the  cage.  Infor- 
mation supplied  by  Mr.  C.  E.  Rhodes  from  actual 
experience  admits  of  no  other  conclusion  than  that 
such  effects  are  not  obtained,  while  a  slanting  top  has 
further  disadvantages  in  that  it  is  inconvenient  for 
loading  timber  on  the  cage,  and  prevents  the  use  of 
the  spring  attachment  referred  to  above. 

With  regard  to  securing  tubs  in  cages,  it  is  suggested 
that  an  automatic  arrangement  which  will  act  inde- 
pendently of  manipulation,  possesses  advantages  both 
in  respect  to  safety  and  economy  over  catches  or  stops 
whose  action  is  governed  by  hand. 

The  question  of  safety  catches  or  clutches  designed 
to  come  into  action  in  the  event  of  the  rope  breaking 
is  discussed  at  considerable  length.  The  conclusion 
of  the  Committee  is  summed  up  in  these  words  :  '  In 
our  opinion  it  is  much  better  to  rely  on  good  material 
in  the  ropes,  chains,  and  other  tackle,  careful  periodi- 
cal examination  and  recapping,  annealing, etc., during 
their  working  life,  to  fix  a  maximum  period  for  the 
life  of  a  rope,  and  to  allow  a  liberal  margin  between 
the  working  load  and  the  breaking  strain  of  the 
winding  tackle,  than  to  employ  safeguards,  which, 
under  the  conditions  obtaining  in  this  country,  can 
only  be  considered  of  doubtful  value.'  The  conditions 
specified  are  the  rope  guides,  in  these  days  so  largely 
used,  and  the  great  loads  and  high  speeds  of  winding 
in  modern  shafts.  The  Committee  commend  to  the 
consideration  of  the  Institution  of  Mining  Engineers 
a  suggestion  for  putting  these  appliances  to  practical 
test  in  a  colliery  shaft  in  order  to  stimulate  invention 
in  this  direction. 

It  is  pointed  out  that  smoothness  of  motion  of  the 
cages  is  conducive  to  safety,  and  that  the  best  means 
to  secure  this,  especially  in  deep  shafts,  is  by  the 
attachment  of  a  balance  rope  beneath  the  two  cages. 

Guides. — Cage  guides  are  divided  into  two  classes — 
rigid  and  flexible  guides.  The  former  includes  those 
constructed  of  wood,  iron,  or  steel,  and  the  latter 
those  of  iron  or  steel  wire  rope.  At  the  outset  pre- 
feience  is  given  to  rope  guides,  except  where  owing 
to  the  narrowness  of  the  shaft  their  use  is  precluded. 

In  the  case  of  rigid  guides,  the  importance  of  good 
joints  is  emphasised.  Dangers  to  he  guarded  against 
in  the  use  of  flexible  guides  are  of  two  kinds — (1) 
cages  meeting  owing  to  too  much  swaying  of  the 
guides;  (2)  breaking  the  rods.  The  former  difficulty 
is  surmounted  by  ensuring  sufficient  tension  on  the 
guide  rods,  and  by  the  introduction  of  rubber  or 
dummy  guides  between  the  cages  ;  the  latter  diffi- 
culty, by  care  in  examination  of  the  guides  as  to 
wear  and  corrosion,  and  by  avoiding  the  application 
of  excessive  strain.  The  daily  examination  of  the 
guides  gives  warning  of  undue  wear,  and  frequent 
measurement  of  the  diameter  of  the  rod  by  the 
calliper  in  as  many  places  as  possible  is  recommended. 
Corrosion  can  be  noticed  in  the  exposed  portions  of 
the  guide,  and  can  oe  avoided  by  efficient  daily 
lubrication.  The  difficulty  lies  in  the  portions 
hidden  from  view,  where  it  passes  through  the  fast 
scaffold,  at  which  point  also  it  is  subject  to  damage 
by  fraying,  owing  to  side  movement.  Descriptions 
and  drawings  are  given  of  effective  methods  of 
obviating  these  difficulties,  and  whereby  the  portions 
of  the  guide  usually  hidden  from  view  are  brought 
into  such  positions  that  a  proper  examination  may 
be  made. 
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No  generally  agreed  upon  rule  is  available  as  tu 
what  weight  .•should  be  attached  to  rope  guide-  to 
produce  the  necessary  tension  or  rigidity.  Where 
weights  are  used,  it  is  pointed  out  that  in  order  to 
keep  them  as  steady  as  possible  they  are  frequently 
immersed  in  the  sump,  protected  or  unprotected  from 
the  action  of  the  water,  but  if  they  are  so  immersed 
it  is  difficult,  if  not  impossible,  to  carry  out  that  part 
of  General  Rule  5  relating  to  the  daily  examination 
of  the  guides. 

Signalling  and  Indicators. — The  Committee  sum- 
marise their  conclusions  in  respect  to  signalling  in 
shafts  as  follows  : — (1)  A  universal  code  of  signals  is 
advantageous  in  so  far  as  relates  to  sending  the  cages 
away  either  from  the  top  or  the  bottom  of  the  shaft, 
and  in  what  may  be  called  the  'simple'  signalling, 
common  to  every  colliery.  (2)  It  is  desirable  that 
the  banksman  should  receive  signals  at  the  top  of 
the  shaft  direct,  and  not  as  in  some  cases,  hear  them 
as  delivered  in  the  engine  house.  The  best  means 
of  signalling  is  that  in  which  the  signals  are  com- 
municated simultaneously  to  both  engineman  and 
banksman. 

The  need  for  uniformity  in  the  so-called  'simple 
-toenailing '  is  emphasised  by  the  fact  that  the  codes 
of  signals  now  in  use  in  different  parts  of  the  country 
are  subject  to  much  variation,  and  dangers  are  likely 
to  arise  through  confusion  of  the  different  code-, 
especially  as  both  miners  and  other  colliery  workmen 
are  somewhat  of  a  migratory  class.  The  circum- 
stances of  the  shaft  accident  at  Rawdon  Colliery 
have  drawn  attention  to  the  danger  arising  where  a 
banksman  has  to  depend  on  his  hearing  for  signals 
delivered  only  in  the  engine-house.  The  signalling 
arrangements  introduced  at  Barrow  Colliery  are 
quoted  as  remarkably  efficient.  Here  the  method  is 
electrical,  and  signals  from  three  landings  are 
received  by  banksman  and  engineman  simultane- 
ously, the  engineman  only  being  able  to  give  down 
signals. 

A  description  of  the  Karlik  Tachograph  is  given, 
and  its  use  is  commended  to  the  notice  of  mining 
engineers.  It  is  considered  that  any  apparatus  which 
would  record  with  exactness  the  time  occupied  by  a 
wind  and  the  variation  in  the  rapidity  of  the  same, 
when  drawing  coal  or  men,  would  be  of  great  value. 
The  above-mentioned  instrument  fullils  these  condi- 
tions admirably. 

Loading  and  Unloading  of  Cages.  — Under  this 
head  are  included  : — Keps,  fallers,  or  pillars;  winding 
men  or  minerals  from  mid-insets;  barriers;  persons 
riding  against  full  tubs,  or  with  gear  ;  additional 
outlet  for  persons  The  use  of  keps  at  the  Burface  i- 
strongly  advocated  as  tending  to  conditions  of  greater 
safety.  At  intermediate  levels,  however,  they  are 
likely  to  be  a  source  of  danger,  for,  if  by  any  chance 
they  were  left  projecting  into  the  shaft,  a  descending 
cage  going  to  a  lower  level  might  cause  B  -crious 
accident.  At  the  bottom  of  the  shaft  their  use 
should  not  be  made  compulsory,  a-  frequently  when 
-ingle-decked    cages    are    u-ed    the    cage  rests  on   a 

platform. 

Mid-in-et-  it  i-  stated,  are  not  often  u-ed  foi 
loading  mineral  into  the  cage,  more  frequently 
serving  the  purpose  of  hangings  on  for  men.  Where 
I  be  latter  i-  t  lie  ease,  a  -t  aging  to  -u  it  the  ii  ii  in  in  i  oi 

cage  deck-<,  in  order  to  avoid  raising  or  lowering  i  lie 
cage,  i-  suggested,  and  tin-  staging  should   be  a-  fai 

as  practicable  oi  non-inflammable  material.  Where 
mineral  or  men  are  wound,  it  i-  recommended  that 
the  drop  sheet,  where  such  a  contrivance  i-  n<  cessary, 

to  span  the  interval  between  the  cage  and  the  bind- 
ing, should  be  arranged  so  that  in  the    event  of   the 


cage  being  signalled  away  before  the  drop-sheet  i- 
drawn  back  it  may  be  forced  back  by  the  cage  in  it- 
a-cent.  Again,  in  cases  where  men  are  being  wound 
it  i-  desirable  that  the  cage  -hould  proceed  direct  to 
the  surface  after  being  signalled  away,  without  being 
lowered  down  to  a  lower  level  to  allow  -ome  of  the 
occupants  of  the  cage  to  get  oil'  it,  or  other-  t<, 
on,  at  the  lower  level. 

No  recommendations  are  made  with  respect  to  the 
barriers,  either  at  the  surface  or  at  inset-,  but  an 
arrangement  in  use  at  the  Mai  iemont  Pit- in  Belgium 
i-  described.  This  i-  a  subsidiary  gate,  attached 
and  lifted  by  jointed  rod-  from  the  ordinary  gate 
which  the  cage  lifts,  at  such  a  distance  below  the 
BUrfaee  level  that  it  come-  into  use  when  the  bottom 
deck  of  the  cage  i-  lifted  a  little  too  far  above  the 
landing,  so  protecting  the  workmen  against  the 
danger  of  pushing  a  tub,  and  being  him-elf  drawn  by 
the  tub  into  the  -haft 

The  practice  of  persons  riding  against  load- or  with 
gear  is  strongly  deprecated.  It  i-  recommended 
that  it  should  be  universally  prohibited. 

With  regard  to  additional  outlet-,  the  Committee 
consider  that  greater  use  might  be  made,  in  some 
ea-es,  of  the  shafts  commonly  known  as  'back' 
-hafts,  especially  in  ca-e  of  emergency  :  and  that 
better  provi-ion  could  be  made  by  providing  these 
-hafts  with  a  cage  instead  of  a  '  hoppit  '  or  '  kibble,' 
as  is  frequently  the  ca-e.  It  i-  indicated  that  a 
kibble  cannot  be  considered  a  '  proper  apparatus  '  as 
required  by  Section  l(i  il)  of  the  Coal  Mines  Regula- 
tion Act.  — F.  H.  WYNNE.— North  Staffordshire 
Institute  of  Mining  "nd  Mechanical  Engineers.  Iron 
and  c<,al  Trades  K\  re  "•,  Feb.  4,  1910,  p.  166.     A.  R. 


Winding  atthkCity  Dkkp, Ltd. — "The develop- 
ment of  'deep  level-'  (>u  a  large  Bcale  on  the  Rand  has 

once  more  induced  a  discussion  of  the  most  economicl 
and  safe  methods  of  bringing  the  miners  to  and  from 
their  work.  At  the  City  Deep  special  gear  has  been 
invented  for  the  purpose  of  changing  from  skip  to 
cage  with  as  little  delay  as  possible,  the  transition 
from  ore-hoisting  to  man  transport  being  thereby 
effected  rapidly.  The  shaft  hassi\  hoisting  compart 
ments,  of  which  two  will  be  u-ed  solely  tor  Hans  port 
lug  the  men  and  the  remaining  four  can  be  used  either 
for  hoisting  the  ore  or  transporting  the  men.  The 
-    in    the   two    former   will  accommodate  60  men 

each  and  the  latter  is  men  each.  The  changing  gear 
consists  of  a  carriage  travelling  on  rails,  which  are 
laid  in  line  upon  opposite  side-  of  each  hoisting- 
compartment.  The  main  portion  of  the  can 
consists  of  two  steel  side-plates  21  ft.  8  in.  Ion-,  t  tt. 
deep,  and  |  in.  thick,  rigidly  braced  together  and 
carried  on  two  pairs  of  wheel-,  one  of  each  pair  of 

wheel-  re-ting  on  the  rail-  on  each  side  of  the  -baft. 
The  side  plate-  are  at  a  sufficient  distance  apart  to 
permit   the  free    passage   of    the    -kip    between    them 

when  the  gear  i-  not  luu-e.     Upon  one  end  of  the 

carriage  i-  borne  a  .'J  deck  cage  with  a  capacity  t" 
hold    Hi    men    on    each    lloor,  and  upon  the  ot  her  end 

there  is  a  platform  that  receive-  the  -kip  when  the 

latter  i-  removed  fiom  the  hauling  rope.      In  making 

the  change  the  skip  is  raised  above  tin-  level  of  the 
rails  and  retained  by  '  dogs  '  and  t  be  plat  form  end  of 
carriage  is  brought  beneath  it  by  a  worm  gear  eon 

licet  ci  I   with  the  hind  w  heel-.        The  -kip  i-  lowered  to 

the  platform  and  unhooked,  and  the  carriage  i-  then 
moved  back  again   sn  a-  to  bring  the  to  the 

•  out  re  of  the  shaft .  Daring  the  travel  the  cage  i- 
hooksd  to  the  hauling  tope  and  tilled    with   men.  and 

is  immediately  read]  foi  its  npward  journey.     Whan 

all  six  coiupait ii  i  tor  transport q{ 
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niou  the  total  load  per  trip  will  be  156.  and  allowing 
3  minutes  for  each  trip,  including  loading  and  dis- 
charge, it  will  be  possible  t<>  transport  3,120  men  per 

hour.  Whitford  ami  Mills  have  also  devised  a  new 
form  of  hopper  tor  rapidly  filling  the  skips.  It  is 
suspended  from  a  pair  of  swinging  arms  at  a  point 
just  above  its  centre  of  gravity.  The  descending 
skip  tilts  the  hopper  and  receives  its  charge,  and 
when  ascending  again  lifts  the  hopper  back  into  its 
place  ready  to  receive  another  charge  from  the  Inn. 
This  system  is  to  be  adopted  at  the  main  loading- 
station'  of  the  mine,  where,  at  a  depth  of  3,000  ft. 
there  will  he  a  bin  having  a  capacity  of  800  tons  " — 
Mining  Mo;,,;',,,,-,  March,  1910,  p.  223.     (A.  R.) 


Pence  Gates  fob  Winding  Shaft  Cages.— 
■  After  a  fatal  accident,  observations  were  frequently 
made  by  the  coroner,  jurymen,  or  the  inspector  of 
mines  that  improvements  might  be  made  whereby 
the  danger  might  he  avoided  or  lessened,  as  was  the 
case  some  little  while  ago  after  an  accident  involving 
loss  of  life  through  the  tilting  of  a  cage  whilst  running 
in  the  shaft.  In  that  case  the  coroner's  recommen- 
dation, endorsed  by  the  inspector  of  mines,  was  'that 
gates  should  be  on  each  cage  when  men  ascend  or 
descend.3  That  incident  induced  the  writer  to  give 
some  consideration  to  the  subject.  He  was  of  opinion 
that  gates  could  be  attached  to  all  cages  at  small 
expense,  thus  assuring  the  safety  of  the  workmen 
while  not  affecting  the  output.  He  brought  before 
the  notice  of  the  meeting  three  methods  he  had 
devised  of  attaching  gates  to  cages,  and  recommended 
that  they  should  be  adopted  when  drawing  coals  in 
conjunction  with  the  existing  cage  snecks.  It  was 
not  an  uncommon  experience  to  have  tubs  insecurely 
snecke  1,  which  often  caused  an  accident  in  the  shaft, 
a  danger  which  would  be  entirely  avoided  if  his 
recommendations  were  acted  upon.  The  first  type 
of  gate  lie  submitted  was  a  collapsible  gate  for  cages 
with  one  or  more  decks.  1  he  object  of  that  type 
was  to  allow  the  gate  to  collapse  into  a  minimum  of 
-p. ice  available  in  the  case  of  complicated  head  gears 
and  onsets.  If  possible  the  gate  should  be  so  con- 
structed that  in  case  the  cage  was  signalled  away 
without  its  being  closed,  no  fouling  would  take  place 
during  its  journey  in  the  shaft.  The  gate  might  be 
constructed  of  flat  iron  bars  built  up  in  such  a  manner 
a-  to  allow  of  both  a  horizontal  and  a  vertical 
motion.  The  vertical  bars  were  1|  in.  wide  by  g  in. 
thick,  and  were  ri vetted  9  in.  apart  to  the  horizontal 
bars  i  which  were  If  in.  wide  by  ,",  in.  thick)  with 
loose  rivets  :  in.  diameter,  so  as  to  allow  the  gate  to 
collapse  into  the  desired  form.  The  vertical  bars 
were  placed  on  the  inside  of  the  horizontal  bars  in 
of  hii  undue  stress  being  thrown  on  them,  when 
the  rivet  heads  would  not  be  strained,  as  would  be 
the  ease  if  they  were  fixed  on  the  outside.  The 
horizontal  bar-  wen:  spaced  24  in.  apart,  the  lower 
bar  being  <i  in.  from  the  bottom  of  the  cage  deck, 
making  the  total  height  of  the  gate  33$  in.  The 
whole  gate  swung  horizontally  upon  a  pivot,1  in.  in 
diameter,  to  which  the  horizontal  bars  were  attached 
by  loose  rivets,  [  in,  jM  diameter,  thus  allowing  of 
the  vertical  movement.  The  top  horizontal  bar  hail 
a handhole,  4  in.  by  I  \  in.,  to  allow  for  the  lifting  of 
the  gate.  When  the  gate  was  closed,  the  endsof  the 
horizontal  bars  rested  in  slots,  being  kept  in  that 
tion  by  catches.  When  opening  the  gate,  it  was 
lifted  clear  of  the  catches  ami  was  moved  first  in  a 
horizontal  and  then  in  a  vertical  direction,  in  which 
latter  position  it  was  retained  by  the  shackle  until 
ady  for  moving  away,  when  the  gate 
d   type  of  gate  vas  a  rigid 


gate  for  cages  with  one  or  more  decks.  That  was  of 
a  somewhat  similar  type  to  the  collapsible  gate  and 
was  recommended  when  space  was  not  a  serious 
consideration.  It  must,  however,  be  closed  before 
any  movement  of  the  cage  took  place,  otherwise  it 
would  foul  obstacles  while  the  cage  was  running  in 
the  shaft.  In  that  gate  the  vertical  bars  were 
rivetted  with  fixed  joints  to  the  horizontal  bars,  and 
the  whole  gate  swung  vertically  on  only  one  pivot  or 
axis,  which  was  J  in.  in  diameter.  On  the  hinged 
end  of  the  gate  there  was  attached  an  additional 
vertical  bar,  If  in.  by  ff  in.  for  the  purpose  of  stiffen- 
ing the  structure.  There  was,  moreover,  an 
additional  hand-hole  provided  in  the  lower  horizontal 
bar,  to  which  was  also  attached  a  stop-piece,  2i  in. 
by  I  in.  by  h  in.,  which  prevented  the  gate,  when 
opened,  from  going  too  far  through  the  slot.  In  all 
other  particulars  it  was  identical  with  the  collapsible 
gate.  Being  in  its  general  construction  very  simple, 
it  was  not  likely,  when  once  installed,  to  get  out  of 
order.  The  third  type  was  a  false-bottom  or 
telescopic  frame  gate  for  cages  with  one  deck  only. 
In  that  type,  a  framework,  attached  to  the  gate  by 
pins  £  in.  in  diameter  was  constructed  under  the 
cage  in  such  a  manner  that  when  the  cage  was 
lowered  to  the  bottom  of  the  shaft  the  framew7ork 
came  into  contact  with  the  beating  beams,  the  result 
being  the  vertical  lifting  of  the  gate,  which  of  course 
gave  access  to  the  inside  of  the  cage.  The  gate 
slid  in  slots  provided  at  each  side  of  the  cage.  When 
the  cage  was  lifted,  the  gate,  by  its  own  weight, 
automatically  closed  itself.  At  the  bank-level,  the 
opening  and  closing  of  the  gate  were  also  automatic. 
A  lever  was  pivoted  at  its  centre  to  the  side  of  the 
cage,  the  lower  end  being  attached  to  the  bottom  of 
the  gate.  When  the  cage  ascended,  the  free  end  of 
the  lever  engaged  with  a  fixed  sheave  at  bank,  the 
depression  of  the  one  end  of  the  lever  lifting  the  gate 
attached  to  the  opposite  end.  When  the  cage  was 
lowered  away,  the  gate,  as  when  at  the  bottom  of 
the  shaft,  automatically  closed  itself.  The  frame- 
work below  the  cage  was  constructed  of  flat  iron 
bars,  2J  by  i  in.,  fixed  securely  and  rigidly  by  bars 
of  a  similar  section  and  by  bars,  2  in.  by  f  in.,  which 
ensured  the  proper  gauge  of  the  bars  mentioned  at 
the  beginning  of  the  sentence.  The  gate  itself  was 
made  up  of  an  expanded  metal  panel,  in  the  centre 
of  which  was  a  small  door,  to  allow  of  access  to 
offsets  in  the  shaft.  This  door,  which  was  con- 
structed of  flat  iron  bars,  H  in.  by  §  in.,  opened 
inwards  on  hinges,  and  was  so  hung  as  to  close  of  its 
own  accord.  It  was  kept  in  that  position  by  a  self- 
closing  latch  which  locked  into  a  flat  iron  bar,  1  in. 
by  h  in.  The  small  door  might,  if  preferred,  be 
constructed  in  halves,  so  as  to  take  up  less  room  in 
the  cage  when  opened.  When  the  gate  was  opened, 
the  height  from  the  floor  of  the  cage  to  the  bottom 
of  the  gate  was  35£  in."— C.  A.  Crofton,  North  of 
England  Inst.  Mining  and  Mechanical  Engineers 
Mining  Engineering,  March,  1910,  p.  351.     (A.  R.) 


Mine  Subsidences.— In  our  issue  for  December 
last  we  gave  some  particulars  of  the  proposed 
method  for  packing  old  stopes  on  the  Rand.  This 
new  departure  has  drawn  attention  once  more  to  the 
general  question  of  the  safety  of  the  workings.  Some 
weeks  ago  there  was  an  accident  at  the  Ferreira  Deep, 
indicating  that  sufficient  ground  had  not  been  left 
intact  in  the  neighbourhood  of  the  shaft.  In  order 
to  remedy  the  defect  concrete  pillars  are  being  pro- 
vided. Similarly  weakness  has  been  discovered  at 
the  Robinson  Deep,  just  to  the  South  of  the  Ferreira 
Deep,  and  in  order  to  prevent  any  collapse  a  large 
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concrete  pillar  luu  oeen  built,  in  connection  with 
the  Jupiter,  at  which  mine  the  shafts  ;ire  unusually 
deep,  a  pillar  500  ft.  in  diameter  has  been  left  lound 
them,  while  at  the  Cinderella  Deep,  where  there  is 
only  one  shaft,  a  pillar  600  ft.  in  diameter  is  to  be 
left.  These  supports  may  be  considered  unnecessarily 
large,  and  the  policy  of  leaving  so  much  ore  in  the 
mine  may  he  debated,  but  the  engineers  would  hardly 
have  adopted  such  a  policy  without  good  reason. 
Another  point  in  connection  with  the  safety  of  the 
mines  that  has  arisen  lately  is  the  question  of  the 
advisability  of  working  under  the  battery  founda- 
tions. The  stamps  are  so  heavy  and  the  plant  so 
extensive  nowadays  that  the  vibration  is  felt  a  Ion- 
way  down.  For  instance,  at  the  Simmer  and  .lack. 
vibration  of  the  320- stamps  can  be  felt  in  the  hanging 
wall  300  ft.  below  the  surface  although  strong  pifiais 
have  been  left.  It  is  generally  considered  that. 
having  regard  to  the  heavier  machinery  and  the 
larger  reduction  plants,  it  will  be  necessary  to  make 
close  inquiry  into  the  state  of  the  workings  at  many 
of  the  older  mines." — Mining  Magazine,  March, 
1910,  p.  228.     (A.  K.) 

Earth-Shakks  in  Mining  Districts. — " Certain 
mining  districts  in  Great  Britain  are  visited  from 
lime  to  time  by  sharp  local  shocks,  which  in  some 
\\ay>  resemble  earthquakes,  but  in  others  are  very 
different.  To  distinguish  them  from  true  earth- 
quakes, and  yet  to  represent  the  points  of  similarity, 
they  have  been  called  'earth-hakes.'  I  propose  m 
this  paper  to  describe  their  characteristic  features, 
and  also  to  ofl'er  a  theory  of  their  origin,  which,  it 
correct,  would  seem  to  indicate  that  they  are  due  to 
natural  causes  aided  by  the  working  of  the  mines. 

During  the  last  twenty-one  years  1  have  been  able 
bo  study  seventeen  of  these  earth-shake-,  though 
probably  many  more,  unknown  to  me,  have  occnrred. 
Five  of  them  have  taken  place  in  the  Little  Rhondda 
Valley  in  Glamorganshire,  four  in  Cornwall,  four  at 
I'endleton,  near  Manchester,  and  one  each  at  Kilsyth, 
Barnsley,  Abercam,and  Eastwood,  near  Nottingham. 

Nature  of  the  Earth-Shakes. — The  small  size  of  the 
disturbed  area  is  one  of  the  most  remarkable  features 
of  these  earth  shakes.  It  range-  from  one  Bquare 
mile  or  less  to  144  square  miles,  but  only  one  (that 
at  I'endleton  in  1905)  exceeds 20  square  mile-.  Ex- 
cluding this,  the  average  of  the  disturbed  area-  i- 
only  10  square  miles,  [n  seven  cases  the  disturbed 
area  is  so  small  that  the  course  of  its  boundary  can 
not  be  determined  ;  in  five,  the  boundary  i-  approxi- 
mately circular  in  form:  while,  in  live  others,  it  is 
slightly  but  distinctly  elongated.  Notwithstanding 
tin-  -mall  size  of  the  disturbed  areas,  however,  the 
intensity  of  the  shock-  was  in  some  cases  consider- 
able. Two  of  them  attained  the  degree  7  of  tin; 
Rossi-Fore]  scale     that  i-,  they  were  Btrong  enough 

to  throw  down  ornaments,  vases,  etc.  five  we I 

intensity  5,  and  the  remainder  of  intensity  4.     The 
cont  rasl  bi't  ween  the  earth-hake-  and  British  eai  th 
quakes  i-  shown  in  the  following  table,  in  which  the 
average  disturbed  area-  in  square  mile-  an-  given  for 
tin'  three  degrees  of  intensity  involved  : — 

h-shakea.  Earthquake*. 


Intensity  7 


80 

II  859 

4  ...  -        ...  ::7n 

In    its  nature,  the  shock   resembles  that  of  a  tine 
earthquake,  except  a-  regards  brevity  and  its  sudden 
onset.     In  an  ordinary  earthquake  the  shock  genei 
ally  begins    with   a    faint    tremor,    which    rapidly   in 

•  -  in  strength  until  a  series  <>i  strong  vibrations 

are  felt,  and  then  dies  away  again  in  a  til  mor.      An 


earth-shake,  a-  a  rule,  begins  with  one  strong  vibra- 
tion, like  that  caused  by  blasting  or  the  fall  of  a  very 
heavy  body;  and  this  may  In-  followed  by  a  verj 
brief  tremor,  Buch  as  would  naturally  follow  either 
of  th"-e  occurrences.  Tim-,  instead  of  an  avei 
duration  of  from  4  to  8  or  more  seconds,  the  earth- 
shake  la-t-  mi  an  average  for  not  more  than  _' 
It  is  worth  noticing  that  the  average  duration  of  an 
earth-hake  depends  on  the  form  of  the  disturbed 
area,  being  1J  Bees,  when  the  area  i-  approximately 
circular  and  2\  Bees,  when  it  is  elongated  in  form. 

The  -oiiuil  which  accompanies  t  In-  earth-shake  also 
bears  a  close  resemblance  to  that  which  attend-  an 
earthquake  shock,  and  again  is  distinguished  by  it- 
brevity.  This  i-  shown  in  the  following  table,  in 
which  the  figures  represent  percentages  of  the  obser- 
vations for  each  class  under  the  -even  principal  types 
of  sound : — 
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Earth-ahakes— 
\\  it  b  elon- 
gated dis- 
turbed 

area-  20  20 

Circular     5       22 

Earthquakes 
Strong      47        22 
Moderate  46        27 
Weak        29         31 

The  lirst  three  types  may  be  regarded  as  of  long, 
and  the  next  three  as  of  short,  duration.  Taking 
these  -ix  types  only,  we  find  that  the  percentages  of 
reference  to  type-  of  short  duration  are  57  and  72  for 
the  two  (da— e-  of  earth-hake-,  and  17,  20,  and  31 
for  the  three  classes  of  earthquakes. 

One  other  point  of  contrast  between  earth-shakes 
and  earthquakes  i-  worthy  of  notice.     Though  the 

number  of  records  of  earth-hake- in    mines   i-    much 

less  than  on  the  surface,  it  is  clear,  from  the  informa. 
tion  we  possess,  that  the  region  effected  by  the  shake 

underground  is  not  less  extensive  than  the  area 
disturbed  by  it  on  the  surface,  also  that  the  shock  is 
stronger  and  the  sound  louder  in  the  mines  than  on 
the  Burface.      Now.   in    ordinary  earthquakes,  the 

-hock.j!  felt  at  all  in  mines,  i-  much  weaker  than  on 

the  surface,  and  the  average  distance  at  which  it  i- 

felt  underground  i-  only  about  one-third  of  that  at 
the  surface.  Moreover,  in  earth -hakes,  the  sound 
is  sometimes  referred  to  a-  resembling  that  of  the 

discharge  of  a  -hot  in  the  workings,  fragment-  of 
lock  fall  from  the  roof  and  du-t  rises  from    the   Moor. 

Origin  oj  tin  Earth- Shakes.  Such  marked  con- 
trasts between  earthquakes  and  the  eaith-hake-  ol 
mining  districts  point  to  an  essential  difference  in 
origin,  and  especially  to  difference  in  the  depth  and 
magnitude  of  the  originating  foci. 

The  most  significant  feature  of  the  earth  shaki 
the  ureat  intensity  of  the  shock  near  the  centre  of  ■ 
very  small  disturbed  area  and  it-  rapid  dew 
toward-  the  boundary.  As  will  be  seen  from  Pig,  i. 
i hi-  implies  the  existence  of  a  comparatively  -hallow 
focus.  The  curves  marked  A  and  I!  in  this  diagram 
represent  the  intensities  of  the  -hoik  at  different 
distances  from  the  origin,    \  corresponding  to  a  focus 

at  a  depth  of  one  quarter  of  I  mile,  and  B  t ie  at 

a  depth  ol  two  mile-.     Both  curves  are  drawn  on  the 

•rcaa  liim  I  halt 
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assumptions  that  the  intensity  of  the  shock  at  any 
point  of  the  surface  varies  inversely  as  the  square  of 
the  distance  from  the  focus,  and  that  the  impulses 
are  such  that  the  intensity  of  the  shocks  at  the  point 
vertically  above  both  foci  is  the  same.  On  these 
assumptions,  it  follows  that  the  shock  that  would  be 
just  perceptible  at  a  distance  of  two  miles  from  the 
centre  for  the  shallow  focus,  would  be  perceptible  at 
a  distance  of  thirty-two  miles  for  the  deeper  one — 
that  is,  the  disturbed  area  of  the  latter  shock  would 
be  256  times  that  of  the  former.  The  observations 
made  in  mines  also  lead  to  the  conclusion  that  the 
earth-shakes  originate  in  foci  which  are  not  far  below 
the  surface,  and,  approximately,  at  the  same  depth 
a-  t he  workings  in  the  neighbouring  mines. 

A  second  inference,  of  hardly  less  consequence,  is 
that  the  foci  of  the  earth-shakes  are  as  a  rule  of 
-mall  dimensions.  This  is  shown  by  the  small  size 
of  the  disturbed  areas,  by  the  approximate  circularity 
in  form  in  some,  and  by  the  small  difference  between 
their  length  and  width  in  others.  The  brevity  of  the 
shock  and  Bound,  especially  in  those  which  affected 
a  nearly  circular  area,  points  to  the  same  conclusion  ; 
for  a  focus  several  miles  in  length  would  give  rise  to 
a  disturbance  of  some  seconds  duration — at  any  rate, 
at  places  in  the  direction  of  its  longer  axis. 

These  two  conclusions  regarding  the  small  depth 
and  size  of  the  foci  are  clearly  in  favour  of  a  local 
origin  of  the  earth-shakes.  In  the  Rhondda  valleys 
they  are  generally,  I  believe,  attributed  to  the  rock 
falls  in  old  workings  ;  and  this  is,  no  doubt,  the 
origin  of  some  -hocks,  for  such  falls  from  the  roof  are 
known  to  occur  and  to  lead  to  a  subsidence  of  the 
ground  al*>ve.  The  chief  difficulties  in  the  way  of 
this  explanation  for  the  earth-shakes  here  referred  to 
ari-e  from  the  absence,  BO  far  as  known,  of  any  fallen 
manes,  but  chiefly  from  the  close  connexion  between 
the  earth-shakes  ami  neighbouring  faults. 

A-  an  example  of  this  connexion,  I  reproduce  here 
the  map  of  the  Pendleton  earth-shake  of  November 
i:>,  1905  (Fig.  2).  This  was  one  of  the  strongest 
earth-shakes  felt  for  more  than  twenty  years.  It 
disturbed  an  area  of  144  square  miles,  and  the 
ob-ervation-  are  so  numerous  that  it  is  possible  to 
draw  a  serie-  of  font  isoseismal  line-  corresponding 
to  intensities  7  to  4  of  the  Rossi-Forel  scale.  The 
centre  of  the  innermost  curve  lies  three-quarters  of  a 
mile  north  of  the  centre  of  Pendleton,  and  the  longer 
axi-  of  all  the  isoseismalfl  are  directed,  approximately, 
N  37  deg*  vv.  Now.  the  Pendleton  or  Irwell 
Valley  fault  (represented  by  a  broken  line  on  the 
map),  which  has  been  traced  for  a  distance  of  more 
than  twenty  miles  from  near  Bolton  to  Poynton  in 
Cheshire,  passes  close  by  the  centre  of  the  innermost 
leismal,  and  its  mean  direction  in  that  district  is 
N    :;»  degs.  W. 

The    evidence    of    other    earth  -bake-     is     similar, 

igh  not  quite  so  detailed.     On  February  27,  1899, 
April  7,  H*K),  earth -hake-  jj,   the  same  district 


Fig.  2. 

disturbed  nearly  circular  areas,  with  their  centres 
close  to,  and  on  the  downthrow  side  of,  the  Pendleton 
fault.  The  Barnsley  earth-shake  of  October  25, 
1903,  disturbed  an  elongated  area  with  its  longer  axis 
directed  N.  38  degs.  W.  and  its  centre  close  to,  and 
on  the  downthrow  side  of,  a  fault  running  N.  41 
degs.  W.  In  the  Little  Rhondda  Valley,  the  dis- 
turbed areas  of  the  earth  shakes  are  nearly  circular 
in  form,  the  centre  of  the  Llwynypia  shake  of  June 
22,  1889,  being  close  to  the  north-west  end  of  the 
Cymmer  fault,  and  that  of  the  Pentre  shake  of 
October  16,  1896,  one-third  of  a  mile  on  the  down- 
throw side  of  the  Dinas  fault.  From  this  and  other 
evidence  it  may  be  concluded  that  the  centres  of  the 
areas  disturbed  by  the  earth-shakes  lie  close  to,  and 
on  the  downthrow  side  of,  known  faults,  and  that 
the  areas,  when  otherwise  than  circular,  are  elongated 
in  directions  which  are  very  nearly  parallel  to  those 
of  the  faults. 

A  fact  of  some  importance  is  that  some  coal-seams 
have  been  worked  out  right  up  to  the  faults  referred 
to.  This  is  certainly  the  case  at  Pendleton  and 
Barnsley,  and  probably  also  in  the  Rhondda  Valley. 
Now,  by  the  withdrawal  of  the  coal  (or,  it  may  be, 
by  the  lowering  of  the  water-level  by  pumping  in 
other  parts  of  the  mines),  the  rock  above  is  deprived 
to  a  great  extent  of  its  support,  and  tends  to  sink 
down  and  close  up  the  worked-out  seam.  Nowhere 
can  this  tendency  be  greater  than  where  the  rock  is 
■severed  by  a  fault.  Here  the  sinking  would  take 
place  by  small  fault-slips,  each  of  which,  by  the 
friction  resulting,  would  give  rise  to  a  rather  strong 
shock.  But,  as  the  slip  would  only  affect  a  small 
region  of  the  fault,  and  would  occur  at  a  slight  depth, 
the  intensity  of  the  shock  would  fade  away  rapidly 
from  the  centre  ;  the  disturbed  area  would  be  small 
and  circular,  or  slightly  elongated  in  form  ;  the 
shock  and  sound  would  be  of  brief  duration,  and 
would  closely  resemble  those  produced  by  the  fall  of 
a  heavy  mass  of  rock. 

If  this  be  a  correct  explanation  of  the  origin  of  the 
earth-shakes— and  it  seems  to  account  for  all  their 
peculiar  features — it  follows  that  the  shakes  cannot 
be  classed  either  with  true  or  with  spurious  earth- 
quakes. They  are  of  natural  origin  in  so  far  as  they 
are  produced  by  fault-slips,  but  of  artificial  origin  in 
that  the  slips  are  precipitated  by  human  labour  and 
not  by  the  gradual  cooling  and  warping  of  the  earth."' 
— Charles  Davison,  Mining  Journal,  London, 
.March  12,  1910,  p.  310.     (G.  H.  S.) 
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Possibilities  of  Rescue  Work  in  Coal  Mixes. 
— "Dr.  Haldane  remarked  at  the  outset  that  there 
had  been  a  great  deal  of  discussion  recently  on  mine 
rescue  apparatus  and  organisation  nt  rescue  stations 
and  rescue  corps.  In  his  present  contribution  he 
intended  to  discuss  the  wider  question  of  the  possi- 
bilities of  rescue  work  with  or  without  rescue 
apparatus.  He  had  come  to  the  conclusion  that 
immediately  after  a  blast  few,  if  any,  of  the  men 
were  already  dead,  and  the  great  majority  could  be 
saved  if  they  could  only  be  protected  from  the  action 
of  after  damp.  To  prove  this  the  author  recounted 
the  circumstances  of  the  recent  explosion  in  the 
Derran  Colliery,  South  Wales.  There  were  three 
possible  ways  of  protecting  men  from  after  damp, 
one  was  to  get  pure  air  to  them,  another  to  get  them 
out  of  the  after  damp,  and  a  third  was  to  give  them 
pure  air  to  breathe  until  they  are  in  the  pure  air 
again.  If,  as  generally  is  the  case,  down  cast  and 
up  cast  shafts  were  close  together,  separation  doois 
and  air  crossings  would  be  destroyed  so  that  air 
could  not  be  got  round  in  the  ordinary  way.  It  i he 
workings  were  connected  with  any  other  pit  it  might 
be  possible  to  clear  out  the  after  damp  by  opening 
the  communicating  door  and  closing  the  down  cast 
shaft  with  planks.  In  many  cases  it  may  be  found 
very  desirable  to  reverse  the  ventilation,  and  the 
author  thought  that  in  any  case  means  for  reversing 
the  ventilation  ought  always  to  be  provided.  In 
connection  with  rescue  work,  means  of  testing  the  air 
in  the  mine  are  very  important,  and  for  this  purpose 
a  mouse  or  a  bird  enclosed  in  a  box  capable  of  being 
shut  air  tight  might  be  used,  the  box  being  capable 
of  connection  with  the  exhaust  valve  of  a  rescue 
apparatus  in  order  that  the  animal  could  be  revived 
at  once  if  necessary.  A  rescue  corps  might  also  be 
provided  with  light  subsidiary  apparatus  for  fixing 
over  the  faces  of  disabled  men  in  order  to  protect 
them  until  they  could  be  moved,  but  this  has  not 
yet  been  properly  considered.  The  lecturer  also 
referred  to  the  advisability  of  mine  managers  dis- 
OUSsing  with  their  start'  what  action  should  be  taken 
in  the  event  of  an  explosion."' — Dr.  J.  S.  HALDANE. 
Colliery  (iuordian,  May  6,  1910.     (T.  D.) 


MISCELLANEOUS. 
Ambulance    Work    on    the    Goldfields.  — 

"  Despite  all  precautionary  methods  adopted  by  the 
mining  companies,  the  possibilities  of  accidents  can 
not  fail  to  be  great  in  such  a  large  field  of  labour  as 
Kalgoorlie,  and  nearly  all  persons  connected  with 
mining,  sooner  or  later,  become  eyc-w  it  Desses  of  some 
form  of  accident.  The  question  then  arises— What 
can  be  done  to  alleviate  the  Buffering  of  the  injured 

one?  and  it  is  lamentable  to  reflect  bow  very  few 
mining  men  are  capable  of  rendering  'lirst  aid.1  The 
needles-  Buffering  so  frequently  caused  by  tbe  ignor- 
ance of  those  unskilled   persons    with    whom    the 

patient  is  lirst  brought  in  contact  is  as  undoubted  as 
it  i-  deplorable.  By  rough  handling  or  even  tbe  mere 
want  of  the  slightest  knowledge  of  bow  to  lifl  an 
injured  limb,  a  simple  fracture  may  I"*  converted  in- 
to a  compound  or  even  complicated  one  The  met  liod 
of  arresting  hemorrhage  is  easily  learned  yel  many 

live-  have  been  lost,  tbe  very  life  blood  ebbing  away 
in  tbe  presence  of  sorrowing  -peetators,  perfectly 
helpless  because  none  amongst  them  bad  been  taught 
the    lirst    rudiment-   of   an    ambulance    pupil's   work, 

\  \/.,  the  application  of  an  extemporised  tourniquet 

It  i-  scarcely  necessary  to  multiply  instances  to 
demonstrate  the  incalculable  value  of  a  knowled 

'lirst  aid.'  The  object  of  this  article  is  to  draw 
attention  to  the  work  being  carried  on  by  the  St 


John  Ambulance  Association.  About  four  yean  ago 
a  centre  of  this  Association  was  established  on  the 

goldlields,  at  which  time,  with  the  exception  of  a 
few  obsolete  stretchers  on  some  of  the  big  mines, 
practically  no  provision  had  been  made  for  the  proper 
handling  of  the  injured.  Since  then  casualty  wards 
have  been  erected  and  equipped  with  up-to-date 
appliances,  ami  on  some  of  the  mines  a  -pecial  ambu- 
lance corps  is  always  at  hand. 

The  casualty  wards  are  litted  with  electrically- 
heated  beds,  hot  and  cold  water,  medicine  chests, 
splints,  bandages,  etc.,  and  it  is  here  that  much  can 
be  done  to  relieve  pain  before  the  arrival  of  a  doctor. 
The  electrically-heated  bed  i-  a  valuable  acquisition 
to  an  accident  ward,  seeing  tbat  a  man  brought  up 
from  underground  wet  and  cold  can  be  placed  between 
warm  blankets  immediately,  if  necessary.  The  beds 
ate  inexpensive  and  can  be  made  on  the  mine. 

Tbe  Association  has  given  great  attention  to  trans 

port  work  and  tbe  mine-  are  gradually  becoming 

equipped  with  proper  ambulance  wagons  or  litters, 
lint  although  a  mine  may  have  every  up-to-date 
appliance  all  these  are  practically  useless  without  a 
trained  body  of  men  to  use  them.  To  supply  this 
want  the  Association  ha-  instructed  a  number  of 
men  from  many  of  the  mines,  has  proper  training 
quarters  for  use  of  membeis,  and  from  time  to  time 
lectures  are  given  by  medical  men. 

Although  so  much  has  been  done  there  still 
remains  the  absolute  necessity  for  all  those  in  charge 
of  a  number  of  men.  both  on  the  surface  and  under- 
ground, being  trained  to  lender  lir-t  aid.  Fiom 
statistics  it  is  apparent  that  the  majority  of  fractures 
tbat  occur  underground  are  of  a  simple  nature  and  if 
those   first    on    the    scene   of   accident    apply  suitable 

splints,  the  possibility  of  a  more  Berious  fracture  is 

prevented.  The  broken  ends  of  tbe  bone  are  so  -hat  p 
tbat  any  attempt  to  remove  the  patient  without  first 
securing  the  limb  in  splints  are  likely  to  lead  to 
serious  in  jury.  A  good  improvised  method  of  splint- 
ing i*  to  use  parts  of  the  side  of  the  candle  box  or 
similar. pieces  of  wood  tied  by  means  of  handeichiefs, 

braces,  Btring,  etc.  Extreme  cleanliness  should  be 
exercised  in  regard  to  wounds  of  eveiy  description  as 
by  thoroughly  washing  and  treating  the  wound  with 
some  antiseptic  the  possibility  of  blood-poisoning  is 
considerably  lessened.  This  applies  not  only  to 
large,  but  to  small  wound-. 

The  pamphlets  published  by  the  Mines  Depart' 
ment  oi  W.A.  and  South  Africa  fullv  describe  the 

proper  method-  to  be  adopted  when  men  are  over- 
come by  (rases  underground.  The  suggestions  made 
bv  the  writers  of  these  pamphlets  have  been  carried 
out   a-  tai   a-  possible,   and  no  difficulty  has   bet  n 

experienced  in  treating  bail  cases.  It  has  been  found 
that   the  electrically-healed  tables  in  u-e  aic  of  great 

assistance   in    restoring  patient-   suffering    severely 

from  shock.  TOO  much  precaution  cannot  be  taken 
ill  case-  of  'gassing'  and  1  he  old  idea  ol  ei\  fag   large 

quantities ofalcoholic  stimulants  is  indeed  dangerous. 
The  brand]  bottle  which  was  so  much  in  evidence  in 
the  early  days  ha-  (riven  place  to  readirj  prepared 

doses  of  -al  volatile. 

Experiments  have  recentl)  been  made  with  two 
kinds  of  safety  appliance-  tm  underground  rescue 
work  ;  tbe-e  are  the  Vajen  Baden  safetj  helmet  ami 
the  Hen--  Davis  Hall  apparatus.  The  construction 
of  the  Vajen  helmet  i-  remarkably  simple  and  it 
requires  only  a  few  moments  explanation  loi  on.-  to 
thoroughly  understand  the  working  of  it. 

Th.  advantages  of  this  helmet  lie  in  the  use 

.a    compressed   air.    instead   ol   special   cylindei 
:en,  a-  required  by  other  similar  appliances,  and 
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the  entire  absence  of  complicated  mechanism.  The 
air  reservoir  at  the  back  of  the  helmet  is  first  tilled 
with  air  to  150  lb.  pressure;  the  helmet  is  then 
placed  over  the  head,  which  it  entirely  covers,  and 
strapped  tightly  to  the  shoulders,  By  opening  the 
valve  on  t<>j>  of  the  reservoir,  the  air  is  forced  through 
the  supply-tube  to  an  inside  point  directly  above  the 
nostrils,  and  in  practice  the  supply  is  ample  for  one 
hour.  . it  least,  without  causing  the  wearer  any  dis- 
comfort. The  fresh  air  being  constantly  forced  into 
the  helmet  creates  an  outward  pressure,  and  the 
foul  air  escapes  through  the  neck-gear  and  around 
the  bottom,  which  is  lined  with  absorbent  lamb's 
wool.  The  side  or  earpieces  have  special  sounding 
diaphragms  which  render  the  hearing  perfectly  dis- 
tinct. A  whistle  attached  in  front  is  used  for  a  call 
and  is  a  convenient  means  of  signalling  at  any 
desired  time.  The  helmet  furnishes  full  protection 
to  the  head  from  falling  debris,  as  it  is  padded  on  top 
and  reinforced  with  eight  ribs  over  a  double  thickness 
of  leather  BO  that  no  ordinary  blow  can  penetrate  the 
skull.  It  weighs  only  (i  lb.  There  is  no  hose  attach- 
ment which  is  liable  to  kink  or  break  and  thus  impede 
the  movements  of  the  wearer.  This  helmet  has  been 
extensively  used  in  mines  in  many  parts  of  the  world 
and  has  been  most  favourably  reported  upon. 

With  reference  to  the  Fleiiss-Da vis- Hall  apparatus, 
Mr.  K.  A.  Mann,  Government  Analyst,  says  ; — 'Its 
weight  is  considerable  as  compared  with  other 
similar  appliances,  but  it  is  so  well  distributed  and 
carried  from  the  shoulders  that  one  soon  becomes 
accustomed  to  it.  The  rubber  tubes  may  probably 
be  found  not  to  stand  this  climate  well.  The  appara- 
tUS  i^  complicated  and  has  many  parts  which  may 
get  out  of  gear.  The  use  of  oxygen  instead  of  com- 
pressed  ail  is  inconvenient.  But  on  the  other  hand, 
it  Lb  cool  and  comfortable  and  can  be  used  readily 
from  the  moment  it  is  put  on.  The  head  is  not  con- 
lined  in  a  helmet  which  makes  observation  readier. 
The  provision  of  a  gauge  in  front  enables  the 
operator  to  tell  exactly  what  limit  of  time  he  has 
available  for  work  at  any  moment.  It  has  stood  the 
of  long  trial  and  was  very  favourably  reported 
upon  by  the  Royal  Commission  on  Mines." 

It  will  be  seen  from  the  foregoing  that  each  of 
these  rescue  appliances  has  points  in  its  favour,  but 
owing  to  the  intricate  mechanism  of  the  Fleuss,  the 
Vajen  helmet  appears  to  be  the  more  suitable  for 
ordinary  rescue  work  underground." — C.  A.  BOLTON. 
-Monthly  Journal  «/'  //"■  Chamber  nf  Minis  of 
Western  Australia,  dan.  31,  1910,  p.  387".  (H.  A.  W.) 


Swedish  Radium. — "  Work  is  now  in  full  swing 
in  the  radium  factory  at  Islinge  Lid  in  go,  Sweden. 
A  short  time  ago  the  new  large  smelting  plant  was 
Started  arid  it  i-  working  very  well.  It  is  calculated 
to  -melt  one  ton  of  ore  per  day,  but  as  a  matter  of 
fa'-t  ha-  been  doing  about  20  percent,  more  There 
are  thirty  workmen  employed  in  the  factory.  At 
present  the  most  critical  work  being  done  is  the 
production  of  radium  concentrate,  from  which  the 
pure  radium  will  ultimately  be  extracted.  The  ore 
l-  obtained  at  Kohn -IJelliiigen  where  sixty  miners 
are  employed.  It .  i-  expected  that  the  animal  pro- 
duction of  radium  will  be  four  to  live  grammes, 
which  i-  a  large  quantity  compared  with  the  yield  of 
other  lands.  The  value  of  radium  is  now  400,000  f. 
per  gramme.''  Chemical  Trade  Journal,  Mav  7 
1910.     (T.  D 


The  Origin  oi  South  African  Tin  Deposits. 
following  are.  the  summary  and  conclusions  of 
the  valuable  paper  on  "The  Origin  of  South  African 


Tin  Deposits,"  read  recently  by  Mr.    K.   Recknagel 
before  the  (Geological  Society  of  South  Africa  : — 

"  It  has  been  shown  that  the  pneumatolytic  theory 
does  not  give  a  satisfactory  explanation  of  the 
formation  of  tin  ore  deposits  and  that  it  is  unsound 
in  principle,  as  it  rests  on  assumptions  which  are  in 
part  contrary  to  chemical  and  physica1  facts.  The 
fact  tint  cassiterite  has  been  proved  to  exist  as  a 
primary  accessory  constituent  of  granite  in  many 
parts  of  the  world  where  workable  tin  deposits  occur 
is  considered  of  the  utmost  importance  and  forms  the 
starting  point  of  the  theory  advanced.  The  source 
of  the  tin  ore  deposits  is  not  the  unknown  "  great 
depth,"  but  the  acid  igneous  rocks  in  which  the 
deposits  occur  or  which  are  actually  or  presumably 
in  existence  in  close  neighbourhood  to  the  deposits. 
In  normal  cases  tin  is  supposed  to  occur  as  a  silicate 
within  the  acid  rocks — in  accordance  with  Sand- 
berger's  investigations.  Contrary  to  Sandberger, 
and  in  accordance  with  the  ascensionists,  it  is  con- 
sidered unlikely  that  a  concentration  of  the  metals 
from  the  silicates  imo  workable  deposits  could  be 
achieved  in  one  process  by  lateral  secretion.  It  is 
considered  likely  that  the  occurrence  of  cassiterite  as 
a  primary  constituent  of  the  acid  rocks  marks  the 
first  stage  of  an  igneous  concentration  of  metals. 
The  metals  which  in  the  normal  state  are  distributed 
as  silicates  in  minute  quantities  throughout  the 
igneous  rock  masses  were,  in  certain  cases,  concen- 
trated by  magmatic  differentiation  into  zones  of  the 
igneous  rocks  and  solidified  there  as  native  metals, 
oxides,  sulphides  and  ar-enides.  In  the  case  of  tin, 
the  first  product  of  concentration  was  almost  in- 
variably cassiterite,  in  rare  cases  only,  stannite. 
Besides  some  metallic  minerals,  as  oxides  of  iron  and 
copper  pyrites,  certain  minerals  containing  fluorine 
and  boron,  especially  fluorite  and  tourmaline,  are 
often  found  in  the  above-mentioned  zones,  which 
seems  to  indicate  that  these  elements  played  an 
important  part  even  in  the  first  stage  of  igneous 
concentration.  These  impregnated  zones  constitute 
workable  ore  deposits  only  in  exceptional  cases.  In 
the  case  of  cassiterite  impregnations,  however,  they 
are  of  the  greatest  importance,  as  they  are  the 
source  of  most  of  the  workable  tin  deposits.  Within 
these  zones  a  further  igneous  concentration  of  metals 
seems  to  have  gone  on  in  certain  instances  by  a 
further  differentiation  of  the  magma,  the  result  of 
which  was  the  formation  of  an  extra-fluid  magma — 
the  residual  magma  which  in  consolidation  formed 
"  pegmatites."  In  the  case  of  tin-bearing  magmas, 
the  following  kinds  of  deposit  are  the  results  of  this 
further  concentration  : — Tin-bearing  pegmatites 
proper,  lode-like  pegmatitic  zones,  pockets,  lenses 
and  pipes  of  tin  ore  associated  with  minerals  usually 
found  in  ordinary  pegmatites.  These  deposits,  on 
account  of  their  irregularity  in  shape  and  distribu- 
tion, are  rarely  the  objects  of  mining  operations  on 
a  large  scale,  in  spite  of  their  richness.  One  of  the 
most  remarkable  exceptions  is  the  pipe  and  lense 
occurrences  of  the  Potgietersrust  district.  After  the 
complete  solidification  of  the  rock  masses,  a  further 
concentration  of  the  metallic  parts  they  contain  can 
take  place  by  means  of  hydrous  solution  only,  by 
lateral  secretion.  The  majority  of  the  workable 
Lodes  have  been  formed  by  lateral  secretion,  either 
within  the  rock  masses,  which  contained  the  metals 
in  a  less  concentrated  state,  or  within  neighbouring 
rocks,  which  were  connected  with  the  former  through 
fissures.  The  grade  of  concentration  of  metals,  in 
lodes  formed  by  lateral  secretion,  depends  in  the 
first  instance  on  the  grade  of  concentration  of  the 
ui' -tabs  in  those  parts  of  the  rocks  which  are  affected 
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by  lateral  secretion.  "Workable  lodes  will  be  formed 
by  lateral  secreti  n  mainly  in  tluse  instances  where 
the  rock  masses  undergoing  the  leaching  and  con- 
centrating action  of  moving  solutions  contain  the 
metals  in  some  concentrated  state  already,  in 
igneous  locks  where  a  concentiation  by  differentia- 
tion of  the  magma  has  preceded  the  concentration  by 
hydrous  solutions.  The  formation  of  the  South 
African  tin  deposits  is  due  to  magmatic  differentia- 
tion only,  or  to  the  combined  action  of  magmatic 
differentiation  and  lateral  secretion.  The  following 
table  shows  the  grouping  of  the  main  South  African 
deposits  according  to  their  probable  origin  as 
indicated  in  this  paper  :  — 

South  African  Tin  Deposits. 


—Origin  due  to  magmatic 

differentiation  : 

of  Granite  : 

1.  Inclusion  or  so  called 

impregnations. 

2.  Segregation  in  situ. 

a.   Irregular  pockets, 
lenses,  pipes,  etc. 


b.  Vein-like  bodies. 

3.  Segregated  masses  re- 
moved f re  m  place 
of  segregation — 

a.  Pegmatite  dykes. 

b.  Aplite  dykes. 

c.  Lodes  in  sedimen- 

tary formations. 

II.  of  Fcixite  : 

1.  Inclusions  or  impreg- 

nations. 

2.  Segregations  in  situ — 

a.  Irregular  pockets, 

nodules,    lenses, 
pipes. 

b.  Vein-like  bodies. 

3.  Segregated  Masses  re- 

moved from  place  of 
segregation,     felsite 

dykes. 

B. — Origin  due  to  laU  ral 
secretion  preceded  bymag- 
mat a-  segregation  : 

I.    In  granite  : 
I.  Lodes. 

//.  In  sedimentary  forma- 
tion : 
1.  Where     the     original 


SnO, 


is 


impregna- 
te    original 
Sn < ) .      i- 


Examples : 


Groenfontein,  Zwart- 
kloof. 


Zaaiplaats,  Groenfon- 
tein, etc.,  Elands- 
fontein,  Zwart- 
kloof,  Quaggasfon- 
tein,  Vlaklaagte. 

Groenvlci,  Enkel- 
doorn. 


Oshoek,  Swaziland. 
Zululand. 

Rooiberg  lodes  ? 


Dooi  nhoek, 

kloof. 
Klandsfontein. 


Kron 


Vlaklaagte, 

River. 


Kuils 


-R. 


-••at      of 

gra 

a.  Lod( 

b.  Bedded 

tiona. 
:.  Where    tl 

seat      of 

/- 1  site — 
a    Lodes. 
b.  Stockworka  in  -bale 
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Rooil 
Rooiberg. 
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Prevention  of  Ankylostomiasis. — " The  anky- 
lostoma, or  miner's  worm,  has  been  for  over  two 
years  the  subject  of  experiment-  at  the  College  of 
Medicine,  Newcastle,  England,  by  Sir  Thomas 
Oliver  and  Hermann  Belger.  The  chief  object  was 
to  find  a  way  to  prevent  infection  of  wet  and  ill- 
\  outdated  mines.  On  January  21,  1910,  SirT.  Oliver 
read  a  paper  before  the  Society  of  Tropical  Medicine. 
According  to  the  statemi  nts  in  this  paper,  of  the  1 1 
disinfectants  tried  by  Mr.  Belger,  t lie  best  was 
sulphate  of  iron.  This  costs  $39 a  ton.  A  one  per 
cent,  solution  of  it  would  cover  100,000  so.  yd.  of 
llooi  1  cm.  deep.  It  would  prevent  the  development 
of  any  eggs  that  might  be  piesent  and  kill  larvae 
within  a  day.  Almost  equally  effective  are  cinder-. 
Old  cinders  are  better  than  fresh,  because  richer  in 
sulphate  and  poorer  in  chlorides.  Ankylostoma 
larvae  are  often  found  in  the  grooves  at  the  sides  of 
main  entries  ;  these  grooves  should  be  filled  with 
cinders.  Cinders  should  be  sprinkled  round  the 
sanitary  pails,  both  above  and  below  ground. 

Other  Disinfectants.-  Sea  water  is  a  third  possible 
disinfectant  ;  it  kills  larva-  within  an  hour.  Creosote 
also  kills  larvae  quickly.  Hence,  wh»re  the  air  is 
moist  and  there  is  no  danger  of  lire,  the  lower  end  of 
props  should  be  creosoted  to  a  height  of  about  half  a 
yard.  Ankylostoma  larva-  are  fond  of  climbing,  and 
wooden  props  easily  become  reservoirs  of  them. 
Managers  of  collieries  and  brickfields  in  cold  climates 
are  apt  to  think  that  their  winter  secures  them  from 
the  ankylostoma,  but  Oliver  and  Belger  found  that 
larva-  frozen  for  six  days  revived  and  were  little  the 
worse.  Tenholt  found  larva-  in  miner's  worn  boot-, 
although  the.-e  had  not  been  in  the  mud  in  which  the 
men  had  been  working  :  this  suggests  that  the  larva- 
may  migrate  in  boots  from  one  mine  to  another. 
The  interval  between  the  infection  of  a  man  (through 
bis  mouth  or  -kini.  and  the  appearance  of  ege.-  in 
his  feces,  is  30  to  35  days."  -C.  Barpur.  Eng\ 
in y  a-  Mining  Journal,  May  7,  1910,  p  !»7ti.      A.  K.i 

Silica  Standards  OF  LENGTH. — " Silica  stan- 
dards of  length  are  quite  a  novelty.  As  mentioned 
in  the  recent  annual  report  of  the  National 
Physical  Laboratory,  careful  experiments  have 
demonstrated  that  silica  is  superior  to  glass  as  to 
thermal  hysteresis,  the  co-cllicients  per  degree 
Centigrade  being :  Silica,  from  0*5  to  1  :  Jena  glass, 
59m,  2*7  ;  Jena  glass,   Hi1",  •'!•">.  all  expressed  in  10* 

unit.-.       The    1-m.  silica    stambud    of    the     National 

Phv.-ical  Laboratory  i-  a  tube  supplied  by  the 
Thermal  Syndicate,  2  cm.  in  diameter,  having  half 
discs  fused  into  its  ends.  The  difficulty  «'t  fretting 
good  defining  lines  on  the  silica  has  been  overcome 
Ordinary  scratches  chipped  oil  in  a  day  or  two,  and 

.ould  not  be  -ifU  when  the  tilde  wa-  immersed  in 
water.      The    ends    have,    therefore,     been    platini/ed. 

but   on  the  lower  surface  :    the  graduation   is  cut 

Ugh  the   platinum    film    into   the   silica,   ami    the 

protecting  glass  cover  rests  against  the  lower 
platinized  surface.  The  reading  from  above  i-. 
therefore,  not  affected  by  any  tilt  in  the  coyer  gl 

Metallurgical  and    Chemtcal    E%  May, 

1910       -i     \    W.) 


Reviews  and  New  Books. 

(  II'.  shall  be  pleated  to 

mini  Work  tent  to  ut  for  that  purp 


By  I     I1    \h  \m  n      I 
A  Practical  Handbook  foi  Proap»  Icing 


fill.  Mini  i    -  <:i  ID1 


lilt) 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Aug.  1910 


Miners,    and    Mining    Men    generally.       Fully 
illustrated.     4s.     (London  :  Gerrards  &  Co.) 

••  This  clearly  written  little  book  is  to  be  regarded 
us  an  elementary  introduction  to  the  principles 
underlying  metalliferous  mining  in  unexplored 
countries,  and  should  be  a  useful  guide  to  prospectors 
and  those  taking  up  mining  without  having  any 
preliminary  training.  The  origin  and  characters  of 
ore-bodies  are  briefly  discussed;  methods  for  samp- 
ling, testing,  prospecting,  and  easy  tests  of  the 
recognition  of  minerals  and  precious  stones  are  given. 
Since  the  hook  is  practically  a  third  edition  of  the 
author's  ••  Khodesian  Miner's  Handbook,"  many  of 
the  examples  cited  are  chosen  from  South  Africa, 
and  those  interested  in  the  mineral  prospects  of  the 
known  and  undeveloped  regions  will  find  much 
useful  information. — London  Mining  Journal,  May 
14,  1910.     (A.  R.) 

The  Valuation  of  Mineral  Property.  Rules 
and  Tables.  By  T.  A.  O'Donahue,  M.E., 
l.ti.S.  7s.  6d.  (London:  Crosby  Lockwood 
&  Son.) 
•In  a  paper  upon  the  'Valuation  of  Mineral 
Properties,  read  in  1906  before  the  North  of  England 
Institute  of  Mining  Engineers,  Mr.  O'Donahue  con- 
tended that  the  published  tables  for  discounting 
deferred  values  of  mineral  properties  at  high  rates  of 
interest  were  not  based  upon  sound  principles.  That 
paper  the  author  has  expanded  into  the  present 
work,  and  he  has  had  the  satisfaction  of  being 
informed  by  the  authorities  of  the  Estate  Duty  Office 
that  he  correctly  gives  the  objections  which  they 
raise  to  certain  tables,  and  that  his  rule  embodies 
the  principle  for  which  they  contend.  The  work 
contains  numerous  definitions,  rules,  and  examples 
illustrating  and  explaining  the  principle  advocated, 
and  is  furnished  with  an  appendix  of  interest  tables 
and  of  logarithms,  with  a  particularly  clear  note  as 
to  th<-  use  and  value  of  the  latter  calculations." — 
London  Milling  Journal,  July  2,  1910.     (A.  R.) 

Modern     Coking     Practice,     including    the 
Analysis  of  Materials  and  Products.    By 
T.    R.    Byrom    and   J.    E.     Christopher.     $3.50. 
The  Norman  W.  Henley  Publishing  Company. 
"  This  book,  as  is  stated  by  the  authors,  is  ahand- 
lx>ok  for  those  engaged  in  coke  manufacture  and  the 
•very  of  by-products.     The  volume  is  broad  in  its 
scope,  treating  the  subjects  of  coal  washing,  classifi- 
cation of  fuel-,  sampling  and  valuation  of  coal,  coke, 
etc.,  as  well  as  the  science  of  coke  manufacture.  The 
illustrations   showing    various    modern    plants    are 
llent,   and  the  drawings  have  been  well  selected 
and  carefully  executed.      Not  least  in  merit  are  the 
many    useful    tables,     showing'  specific    gravities, 
melting    points,    weights    of    materials,  heat  units, 
calorific  values,  etc."     The  Engineering  and  Mining 
Journal,  May  21,  1910.     (W.  A.  C.) 


TEXT    Hook   01    ORE    DbessiNG.       By   Robert   H. 

Richards,  assisted  by  E.  S.   Bardwell  and  E.  G. 

Goodwin.       16x24.      Cloth.      XI— 702    pages. 

354  illustrations.       Price  $5.00.      McGraw-Hill 

Book  Company,  New  York.     1909. 
"The    main     subjects    treated     are    as    follows: 

era]  Principles.  Part  I.  Preliminary  Breaking. 
i  art  II  Pinal  Crushing.  Rolls,  Gravity  Stamps 
and  Amalgamation,  Grinders  other  than  Gravity 
Stamps,  haw- of  Crushing.  Part  HI.— Separating, 
Concentrating  or  Washing.  Preliminary  Washing 
and  Hand  Sorting,  Preparation  of  the  Crushed  Ore 
for  Concentration,    Principles  of   Screen  Sizing  and 


Classifying,  Coarse-Sand  Concentrating,  Fine-Sand 
Concentrating,  Slime  Concentrating,  Miscellaneous 
Processes  of  Separation.  Part  IV.— Accessory 
Apparatus.  Part  V.- Mill  Processes  and  Manage- 
ment. Management.  Mill  Principles  and  Processes, 
General  Considerations.     Part  VI.— Coal  Dressing. 

Inseparable  and  indispensable  as  the  industry  of 
ore  dressing  is  to  other  industries  it  constitutes  a 
distinct  branch  of  engineering  art.  As  a  study  it 
may  properly  be  classed  as  a  separate  branch  of 
applied  science.  Between  the  subjects  of  mining 
and  metallurgical  engineering  ore  dressing  is  the 
connecting  link,  as  indispensable  to  the  one  as  to  the 
other.  No  course  either  in  mining  oi  metallurgy  is 
complete  unless  it  deals  very  considerably  with  the 
preliminary  treatment  of  ores. 

Prof.  Richards'  book  is  the  first  comprehensive 
text  book  on  ore  dressing,  and  should  arouse  great 
interest,  especially  among  teachers  and  students  of 
this  and  allied  subjects.  It  will  be  welcomed  as 
coming  from  so  eminent  an  authority  and  teacher. 
The  author's  successes  in  practice  and  in  writing  are 
too  well  known  for  recital  here.  The  new  book  is  a 
condensation  of  the  author's  well  known  treatise, 
'  Ore  Dressing,'  now  filling  four  large  volumes.  It 
has  the  clearness,  thoroughness  and  reliability  of  his 
former  books  without  being  burdened  with  details  of 
practice.  Much  descriptive  matter  and  data  relating 
to  machinery  and  practice  in  different  localities  is 
eliminated,  and  consequently  the  book  will  not  soon 
be  out  of  date.  It  would  have  been  better,  perhaps, 
if  the  process  of  elimination  and  condensation  had 
gone  further,  resulting  in  still  greater  emphasis  on 
the  principles.  While  such  a  criticism  would  be 
made  by  some  teachers,  all  will  concede  that  the 
subject  is  treated  thoroughly  in  both  the  academic 
and  the  technical  sense.  Expressed  in  a  few  words, 
Prof.  Richards'  book  is  a  practical  presentation  of 
the  principles  and  practice  of  ore  dressing." — The 
Chemical  Engineer,  March,  1910,  Vol.  XL,  No.  3. 
(W.  A.  C.) 

The  Cyanide  Handbook.     By  J.  E.  Clennel,  B.Sc 
(London),  Associate  of  the  Chemical,  Metallur- 
gical   and    Mining    Society  of    South    Africa ; 
author   of    "  Chemistry  of   Cyanide  Solutions," 
etc.,  etc.     Published  by  the  McGraw-Hill  Book 
Company,   New    York   and   London.       520  pp. 
21s.  nett. 
A  much  larger  share  of  attention  than  is  usually 
given  in  works  of  this  description  is  devoted  to  the 
chemical  principles   underlying   the   practice  of  the 
extraction  of  gold  and   silver  by  cyanide  solutions. 
Almost  half  of  the  volume  is  occupied  by  the  history, 
manufacture    and    reactions    of    cyanogen    and   its 
compounds,  their  analysis  and  behaviour  in  working 
solutions.     The  compounds    noticed   include    cyan- 
ates,  isocyanates,  f erricyanides,  manganicyanides  and 
many  other   such   combinations  and  many  facts   of 
interest  to  the  scientific  metallurgist,  such  as  usually 
require  a  long  and  painful  search  through  technical 
literature,    are    here    for    the    first    time     brought 
together  into  one  convenient  work.      This  forms  the 
principal  reason  why  it  deserves  a  place  on  the  book- 
shelf of  all  who  are  interested  in  this  branch  of  our 
industry.      An  outline   only  is  given  of  practice  in 
modern  cyanide  plants,  and  even  this  is  by  no  means 
up  to  datj,  and  such  things  as  diaphragms,  collecting 
tables,  and   the   use   of   heavy  stamps   with  coarse 
screening  do  not  appear  to  have  reached  the  author's 
notice.      For  details  of  Rand  milling  practice  refer- 
ence is  made  to  papers  written  in   1903,  and  the  use 
of  the  '  Alkali  Wash  '   is  stated  to  be  still  common 
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practice.       Very    good    chapters    on    assaying   and 

sampling  will  be  found,  as  also  a  useful  section  on 
analysis  of  bullion  and  other  products.  We  note, 
however,  that  the  author  while  condemning  the  use 
of  bicarbonates  as  fluxes  on  page  335  admits  their 
use  in  his  own  work  on  page  357,  and  quotes  with 
approbation  their  use  in  many  other  instances.  The 
work  is  well  produced  and  free  from  typographical 
errors.  The  spelling  is  English  with  the  exception 
of  '  Niter,'  which  is  consistently  so  spelt.  A  few 
tables  of  general  interest  are  given,  and  the  index 
provided  seems  well  up  to  the  mark.  This  work  will 
take  a  high  place  in  the  ever  increasing  volume  of 
cyanide  literature,  and  we  offer  the  author  our 
hearty  congratulations  upon  it.     (H.  A.  W.) 


Abstracts   of   Patent   Applications. 


(C.)  274/10.  Sven  Emil  Sieurin.  Process  of  pro- 
ducing metals. 

This  application  refers  to  a  method  of  treatment  of 
metallic  ores  by  heating  them  with  a  solid  reducing 
material,  such  as  cheap  coal  containing  much  ash,  to 
such  a  temperature  that  the  metal  is  reduced  but 
not  melted.  In  this  way  the  metal  is  obtained  free 
from  contamination,  and  may  be  obtained  by  physical 
means  from  the  reduction  mixture.  The  addition  of 
lime  in  alternate  layers  is  proposed  where  sulphur  is 
to  be  eliminated. 

(C. )  278/10.  M.  P.  Boss.  Improvements  in  stamp 
mortars. 

This  application  relates  to  certain  variations  in 
the  forms  of  mortar  box  liners  and  in  the  arrange- 
ment of  screens  for  same. 

(C.)  279/10.  H.  A.  Humphrey.  Improvements  in 
methods  of  raising  or  forcing  liquids,  and  in 
apparatus  therefor. 

This  invention  relates  to  a  method  of  raising  or 
forcing  water  or  other  liquids  by  the  energy  developed 
by  the  periodic  explosion  or  combustion  of  a  com- 
bustible mixture  and  to  apparatus  for  carrying  out 
the  method. 

It  is  essential  for  the  carrying  out  of  the  method 
that  the  apparatus  should  comprise  a  combustion 
chamber  which  is  provided  with  an  inlet  valve  for 
combustible  mixture  and  an  exhaust  valve  and  com- 
municates with  a  delivery  or  discharge  pipe  or  duct 
leading  to  a  place  of  higher  level  or  liigher  pressure 
and  of  a  length  suflicient  to  ensure  the  acquisition  by 
the  moving  liquid  of  the  momentum  necessary  for 
the  desired  effects  to  be  produced,  the  length  depend 
ing  principally  upon  the  desired  speed  of  operation. 

(C.)  305/10.  Janus  Simpson  [aland.  A  pro- 
cess of  extracting  precious  values  from  ores. 
21.6.10. 

This  application  relates  to  a  chloridising  pro 
for  the  extraction  of  precious  metal-,  in  which 
chlorine  and  sulphur  dioxide  are  separately  generated 
and  delivered  to  a  chamber  containing  camphor  (the 
precise  purpose  of  which  i-  not  stated) ,  from  whence 
die  combined  gases  are  led  into  a  converter  contain 
ing  pulverised  ore.  preferably  heated,  -team  also 
licinu'  projected  into  the  ore  simultaneously.    The 

Soluble  salts  of  the  precious  metals  which  are  formed 
are  subsequently  leached  out  in  separate  vessels. 


Selected  Transvaal  Paiem  Applications. 

Relating  to  Chkmistby,  Metallurgy  and 
Mining. 

Compiled  by  C.  H.  M.  Kisch,   P.M. Chart. Inst.P.A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  tpeeifiea- 
tion,  and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  oj  the 
applicant,  and  the  date  that  oj  filing. ) 


(C.)  339/10.  Frank  Humphris.  Improvements 
relating  to  tooth  driving  gear.      14  7.  10. 

(C.)     340/10.     Edward  Jonah  Wiggins.     Improve 
ments  in  the  method  of  and  apparatus  for  preparing 
liquid  hydro-carbon  for  combustion.     1-4.7. 1  o. 

(C.)  341/10.  Fred  Bedford  (1),  Charles  Edward 
Williams  (2).  Improvements  in  and  connected  with 
the  catalytic  synthesis  <>f  methane      14.7.1". 

(P.)  343  10.  Gaston  J  acq  nier.  A  new  or  improved 
alloy.     16.7.10. 

(P.)  344/10.  Victor  T.  Frolich.  Corrugated 
metal  rollers  for  use  in  connection  with  circular  ropes 
used  iii  mechanical  haulage.      18.7.10. 

(C.)    34.">  10.    Thomas  Henry  Bradbury.    Improve- 
ments in  rock  drill  forging  and  sharpening  machines 
Is. 7. m. 

(C.)  34,  in  Hans  Charles  Behr.  Improvements 
relating  to  bearings  for  stamp  cam  ahafts.     19.7. 1'». 

(P.)  348/10.  Andrew  Frederick  Crosse.  An  im- 
provement in  the  treatment  of  am  iferous  and  argenti- 
ferous ore-  containing  graphite  ami  other  carbona- 
ceous material.     --'11.7. 10. 

(P.)    34!i  in.     Edward  IIcniy.Johii-.onii),  Frai 
Allen  (2),  Hugh  McMenamin  (3).     Improvements  for 
feeding  ore  to  the  atampe  of  -tamp  mills.     'J  1.7. 1". 

(P.)  331/10.  William  Cnllen.  Improvements  in 
the  treatment  of  eyanided  residue.     21.7.  In 

(('.)    352/10.     Sandys  Stuart Maoaskie.     Improve 
ments  in  or  relating  to  superheaters.     22.7.  10. 

(C.)  353  I"-  Giovanni  Cornaro  improvements 
in  the  mannfacl are  of  explosive-,     j'2.7. 10. 

1  i  3.>4/10.  Charles  Anderson  Case,  improve- 
ments in  a  panning  and  concentrating  machine. 
_'2.7 


in. 


(P.)    356/10.      Frederick  George  Fell  (1),  G.    D. 

Hock  (2).      An  improvement  in  the    means  of  loo-en 
ing  cams  and  the  like.     -J3.7.1<>. 

(P.)  366710.  John  Archibald  Maclaohlan  (1), 
Andrew  Trimble  (2).  Improved  apparatus  for 
ventilation  of  workings  by  means  of  vacuum.  23.7.10 

(P.)  3.">s  10.  Arthur  J.  Dickens.  An  improved 
mechanism  for  elevating  water  or  other  liquids  from 

a  flowing  -I  ream.      2'k~.  1(1. 

(C.)     359/10.      Samuel    John     Herbert    Wilkes  (1), 

rge  Wilkes   (2).       Improvements   in   nut   locks. 

_'ti.7.n». 

I'.    360  H».      Edmond   Kr-kine  <  i ,,  Cecil  Mm 
(2).     Spiral  tube  scraper.     _'ti.7.  in. 

361  in.      William    Badgei        \    shark    -rip 

-plit.     serrated,      -•■-mental,     adjustable,     eccentric, 
turned,  -elf  t  ightening,  easy  releasing,  bolted  dri\  ing 


cam  for  -tamp  battel ies. 


in. 


Tube 


(C.)    362  in.      Ernest  Albert    Brinkman. 
mill  liner      _'7  7.  In. 

(P.)    363  in.     Han-  Charles  Behr.     fmprovemi 
in  the  construction  ol  -amp  battel  ie  in. 

(P.)     364  10.       Hermann    Daetwyler.      Impr 
ments  in  fluid  actuated  boiler  sealing  t. >.,!-.    27.7.10, 
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(P.)  365/10.  Allan  Thomas  Cocking.  Imple- 
ments in  torches  for  fuse  lighting  and  analogous 
purposes.    28.7.10. 

(C.)  366/10.  Arthur  Merriam  Wight.  Improve- 
ments in  collapsible  boxes.     29.7.10. 

((.'.)  367/10.  William  Woodward  Robacher.  Im- 
provements in  or  relating  to  filtering  apparatus 
particularly  intended  for  the  cyanide  process  of 
extracting  precious  metals  from  their  ores.      29.7.10. 

(C.)  368/10.  William  Woodward  Robacher.  Im- 
provements in  or  relating  to  filtering  apparatus 
particularly  intended  for  the  cyanide  process  of 
extracting  precious  metals  from  theii  ores.      29.7.10, 

(C.)  369/10.  Pedro  Pingjauer.  Multiple  rotary 
steam  engine.    29.7.10. 

(C.)  370/10.  Lewis  Condict  Hayles.  Improve- 
ments   in    combined     throttle     valves    and    oi'ers. 

29.7.10. 

(C.)  371/10.  Albert  Henry  Midgely.  Improve- 
ments in  dynamo  electric  machinery.     29.7.10. 

(C.)  372/10.  Arthur  Francis  Berry.  Improve- 
ment" in  or  relating  to  apparatus  for  use  in  the 
distribution  of  alternating  electric  current.  30.7.10. 
(C.)  374/10.  James  Alexander  Borbour.  An 
improvement  in  valves,  taps,  and  articles  of  a  like 
nature.     3.8.10. 

(C.)  376/10.  William  Banks  (1),  Alexander 
Warrell  (2).  A  new  or  improved  compound  of 
Mibstance-  for  use  as  a  packing  and  analogous 
purposes.     3.8.10. 

(C.)  377/10.  George  Alfred  Julius.  Improve- 
ments in  and  relating  to  apparatus  for  printing  and 
issuing  tickets  or  checks  of  ditf  rent  denominations 
and  for  registering  and  totalling  numbers  and  in- 
dicating the  totals.     4.8.10. 

(C.)     378/10.       Kenneth     Bertram     Laniont     (1), 

Arthur    Henry     Winlerton     (2),     Gordon     Travers 

ton  (3).      A  mechanical  device  for  separating  the 

fines  from   the   rock  before  entering    mortar  box. 

10. 

(C.)    379/10.      Ivor  Scott  Winby.     Improvements 

in  or  relating  to  devices  for  securing  the  rails  of 

permanent  ways  or  similar  tracks.     5.8.10. 

C.)  380/10.  Dr.  August  Vo  lker.  A  new  or 
improved  method  of  forming  bodies  from  semiliquid 
quartz  and  like  material.  ;'>.8. 10. 
'  (C.)  381/10.  Alom  Ward  Ambler.  Improve- 
ment- in  means  for  propelling  vehicles,  implements 
an     the  like.     5.8.10. 

(C.)  383/10.  Frank  George  Symmonds  Price. 
Improvements  in  apparatus  for  mixing  and  con- 
solidating concrete  and  like  materials.     5.8.10. 

1  384  10  Hans  Peter  Hansen.  Improve- 
ments in  and  relating  to  the  manufacture  of  pipes, 
tub-.-  and  the  like  from  wood  and  in  apparatus 
therefor.    5.8.10. 

(P.)     386/10.     Reginald  Shadforth  Scott.   Improve- 
ment- for  linings  for  tube  and  similar  grinding  mills. 
■  10. 

(P.)  387/10.  Junius  Hamilton  Anstruther 
Macadam.  Improvements  in  pebble  catching 
devices  and  like  mills.     6.8.10. 

IP.)      388  10.       Junius    Ford    Cook    (1),    Arthur 
derick  Lord  (2).      Improvements  in  the  construc- 
tion of  gravity  -tamp  batteries.    6.8.10. 

(P.)  388  10.  Ernest  Alfred  Newton.  An  un- 
moved ■pitzkasten  for  the  treatment  of  ores  ami  the 
lil  10. 

C.)     391/10.      Morley    Pnnshon   Reynolds.      An 

improved  metallic  screen  or  sieve.     9.8.10. 

'!'.)  :>>'.r>  10.  William  Cnllagher.  Improvements 
applicable  to  rotary  deep  boring  apparatus.     10.8.10. 


(P.)  393/10.  Williain  Cochran  Boyd.  Improve- 
ments in  rollers.     10.8.10. 

(C.)  395/10.  William  James  Barnett.  Improve- 
ments in  acetylene  generators.     12.8.10. 

(P.)  396/10.  Charles  William  Dowsett  (1),  Henry 
Saunders  Kenny  (2).  Improvements  in  ore  concen- 
tration and  means  therefor.  12.8.10. 

(P.)  397/10.  William  Rundle  (1),  John  Main 
Ellen  (2).  Improvements  in  railway  vehicle  couplings. 
12.8.10. 

(P.)  398/10.  Arthur  Chicele  Plowden  (1),  George 
Taylor  Philip  (2).  Improvement  relating  to  coupling 
(automatic)  for  railway  trucks  and  the  like.    13.8.10. 

(P.)  399/10.  Francis  Allen  (1),  Gordon  Travers 
Euston  (2),  Hugh  McMenamin  (3).  Improvements 
in  driving  means  for  ore  feeders.     13.8.10. 

(P.)  400/10.  Francis  Allen  (1),  Gordon  Travers 
Euston  (2),  Hugh  McMenamin  (3).  Improvements 
in  means  for  feeding  ore  to  the  stamps  of  stamp 
mills.     13.8.10. 

(C.)  401/10.  Julius  Stromeyer.  Improvements 
in  and  relating  to  brake  shoes.     13.8.10. 

(C.)  402/10.  Joen  George  Inshaw  (1),  George 
Richard  Inshaw  (2).  Improvements  in  apparatus  for 
pilgering  metal  blooms,  tubes  or  rods.     13.8.10. 

(P.)  403/10.  Reuben  Jones.  Improvements  in 
stamp  tappets.     17.8.10. 

(C.)  406/10.  Edmund  Scott  Gustave  Rees.  Im- 
provements in  ejectors,  condensers,  and  air  pumps  or 
compressors.     19.8.10. 

(C.)  407/10.  Ciro  Fidel  Mendez.  Improvements 
in  and  to  relating  compositions  for  use  as  a  building 
material  paint  and  the  like.     19.8.10. 

(C.)  408/10.  Charles  Walker.  Improvements  in 
and  relating  to  linings  for  pits,  shafts,  and  the  like. 
19.8.10. 

(C.)    409/10.     Carl  Giesecke.    Process  for  dressing 
ores.     19.8.10. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
of  non-receipt  of  Journals  and  Notices  at  once. 


Blewitt,  E. ,  c/o  West  Nicholson,  to  Wolf  shall  Mine, 
Selukwe,  Rhodesia. 

Cropper,  C.  H.,  l/o  Mexico  ;  c/o  Lucky  Chance 
Mine,  Dubbo,  via  Narazuta,  Banchi  Province, 
Northern  Nigeria,  via  Tokoja. 

Impey,  R.  L.,  to  P.  O.  Box  108,  Germiston. 

Laret,  H.,  l/o  Bulawayo ;  Planet  Mine,  P.  O. 
Arcturus,  Salisbury,  Rhodesia. 

Leyson,  Wm.,  l/o  Johannesburg  ;  Monomotapa  Con- 
cessions, Ltd.,  M'Toko,  via  Salisbury,  Rhodesia. 

Lichtenstein,  A.,  l/o  Benoni  ;  c/o  Dr.  Simmons, 
Main  Street,  Belgravia,  Johannesburg. 

Piasecki,  S.,  l/o  Nigel  ;  City  and  Suburban  G.  M. 
and  Estate  Co.,  Ltd.,  P.  O.  Box  1026,  Johannes- 
burg. 

SPANDAU,  H.  J.,  l/o  Johannesburg;  Elandsdrift 
G.  M.  Co.,  P.  O.  Sabie. 

Truscott,  S.  J.,  to  43,  Threadneedle  Street,  London, 
E.C. 

WARD,  H.,//oRoodepoort ;  West  Rand  Consolidated 
Mines,  Ltd.,  P.  O   Box  38,  Krugersdorp. 

Wartenweeler,  Fred.,  to  P.  O.  Box  2476,  Johan- 
nesburg. 
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Proceeding's 


AT 


Ordinary   General   Meeting1, 
September    17,   1910. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  or  Mines,  on  Saturday  evening, 
September  17th.  Prof.  G.  H.  Stanley  (Vice- 
President)  in  the  chair.      There  were  also  present  : 

43  Members  :  Messrs.  V.  V.  Alexander,  1!. 
Allen,  Tom  Johnson,  A.  Richardson,  H.  A. 
White,  Fmf.  J.  A.  Wilkinson,  .1.  Littlejohn,  A.  F. 
Crosse,  E.  H.   Johnson,  H.  It    Adams,  E.  Blume, 

B.  V.  Blundun,  A.  J.  Bowness,  I'.  \Y.  Cindel, 
M.  II  Coombe,  J.  Daniel,  1!.  Gascoyne,  .1.  Gray, 
A.  P.  Inglis,  J.  II.  Johnson,  G.  A  Lawson,  II.  •' 
Lea,  J.  Lea,  G.  Melvill,  J.  T.  Mitchell.  - 
Morison,  \\\  Nicklin,  F.  D.  Phillips,  W.  s.  V. 
Price,  J.  F.  Pvles,  G.  A  Robertson,  II.  I!'—. 
G.  H.  Smith,  T.  F.  Smith,  P.  C.  T  Solly,  J.  A. 
Taylor,  A.  Thomas,  C.  F.  Thomas,  O.  Tonnesen, 
Chris.  Toombs,  A  Wilkinson  and  L.  J.   Wilmoth. 

17    Associates   and    Students:     Missis.  A.    P. 
Adams,  C.  A.  Damant,  F.  E.  Doble,  P.  Hassi 
P..  W.  Holman,  W.  -I.  P.  Banter,  A.  King,  G.  W. 
Leach,  P.  Lindhorst,  G.  II.  Little,  H.  Loraberg, 
H.  J.  v.  d.  Merwe,   F.    -I.    Pooler,    P.    P.    Sawyer. 

C.  P.  Shearer,  IP  Stadler.  and  P.  A.  Womble. 
12  Visitors,  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meeting, 
U    printed    in    the    August   ./>*>/ f:i<il,   were    con 
firmed. 

NKW    MEMBERS. 

Messrs.  J.  Cray  and  Andrew  F.  Gross,.  were 
appointed  scrutineers,  and  alter  their  scrutiny 
of   the   ballot    papers,    the   Chairman    announced 

that  all  the  candidates  for  membership  had  been 

unanimously  elected,  as  follows  ; 

Allen,  \'i\i\\  Stevens,  P.  0.  Box  wi  Salisbury, 

Rhodesia.     Mining  Engineer. 
Bbodiqan,    Vincent   Frederic,   Eaal    Rand    Pro 

Iirietarj  Mines,  Ltd.,  P.  <».  Box  •_'(,  East   Rand, 
llining  Engineer. 


Jones,  William,  P.  0.  Box  42,  Randfontein. 
Mine  Captain. 

Odgers,  Wiu.iam  Hearle,  Village  Deep,  Ltd., 
P.O.  Box  1064,  Johannesburg.  Cyanide  Fore- 
man.    (Transfer  from  Associate  Roll.) 

S(  bwarz,  Adolf,  Meyer  ami  Charlton  G.  M.  Co., 
Ltd.,  Ki,  Janie  Street,  Jeppestown,  Johannes- 
burg,    (yanider. 

Stevens,  Thomas  Barnbrooe,  Oroya  Links.  Ltd., 
1".  0.  Box  57,  Kalgoorlie,  W.  Australia.  Metal- 
lurgist,    f  Transfer  from  AssocieUi  J.'oll.) 

TRIGGS,  JAMES  Thomas,  Village  Deep,  Ltd.,  P.  (». 
Box  L064,  Johannesburg,     (yanider. 

The  Secretary  :  Since  the  last  meeting  of 
the  Society  the  follow,, ig  have  been  admitted  by 
the  Council : — 

As  Associates. — 

Brinsden,  Frbderk  k  George,  Kalgurli  G.  M., 
Ltd.,  Fimiston,  West  Australia.     Metallurgist. 

Thorns,  Thomas  Llewellyn,  Geldenhuis  Deep, 
Ltd., P.O.  Box 54, Cleveland.  Cyanider.  [Trans- 
fer from  Student  Hull). 

Tucker,  Percy  Alexander,  Consolidated  Gold 
Fields  Laboratory,  P.  <  t.  Box  ins,  Germiaton. 
Metallurgical  ( 'hemist. 

(  Ibneb  \i.   Himm- 
prbsident  indisposed. 

The  Chairman  :  I  am  sure  yon  will  be  sorry 
to  hear  that  Dr.  Moir  is  not  very  well  to-night, 
and  is  therefore  unable  to  take  the  chair.  Con- 
sequently it  falls  upon  in'-,  as  the  only  Vice- 
President  present,  to  occupy  that  position. 


THE  DISTRIBUTION  OF  PULP  FOE 
TUBE  MILLING 


By  c.  A.  Robertson  (Memb 

Mr.  IP  Stadler  in  reply  to  the  discussion  bef 
another    technical    society    un    Ins    paper.    "The 
Computation  of  the  Crushing  Efficiency  of  Pine 
Grinding   Machines,"    Btated    with    rei  tn 

tube  mills  that  there  was  still    "ample    room    f<>r 
further  great   improvement  cially  with  the 

lating   and    maintaining   "t    tie-  Lsed 

moat  suitable  conditions  of  the  fwA.  I  do 


no 
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not  know  what  the  author  had  in  his  mind  at 
that  tim*,  but  no  doubt  during  his  investigations 
into  tube  mill  efficiency  on  behalf  of  the  Mines 
Trials  Committee  he  found  room  for  a  more  even 
distribution  of  the  coarse  products.  If  the  tube 
mill  is  most  efficient  on  particles  of  ore  up  to 
O'L'7  in.  diameter  it  is  only  reasonable  to  suppose 
that  in  order  to  get  maximum  efficiency  from  a 
battery  of  tube  mills  that  each  tube  mill  should 
have  an  equal  share  of  these  coarse  particles  or 
its  pro  rata  share  in  accordance  with  its  grinding 
capacity  for  the  time  being. 

Whilst  various  methods  might  be  employed 
for  distributing  the  pulp  between  tube  mills, 
including  the  method  suggested  by  Mr.  J. 
E.  Thomas,*  none  of  these  can  be  considered 
satisfactory  under  all  operative  conditions,  and 
the  difficulty  becomes  more  apparent  when, 
say.  from  one  point  we  may  have  to  divide 
a  pulp  equally  between  from  10  to  15  tube 
mills.  In  order  to  overcome  these  difficul- 
ties the  writer  has  prepared  the  accompanying 
sketches,  which  will  suffice  to  show  the  practical 
utility  of  the  scheme  herewith  advocated.    In  cone 

--itication  for  tube  milling  we  may  not  get  an 
equal  grading  analysis  from  every  foot  of  the  cone 
perimeter,  but  such  grading  is  much  more  equal 
when  the  underflow  is  shut  off,  and  taking  the 
necessary  precautions  with  regard  to  the  vertical 
inflow,  etc.,  there  is  no  reason  why  an  equal  grad- 
ing of  pulp  at  equal  distances  on  a  cone  perimeter 
should  not  be  an  accomplished  fact. 

If  the  pulp  for  distribution  were  elevated  by  a 
tailings  wheel,  naturally  such  pulp  would  have  to 
be  given  a  vertical  fall  into  the  pulp  distributor  ; 
on  the  other  hand,  however,  where  a  pump  acted 


A--^ 


4 


c- 


FlO.  I.  Elevation  of  Cone  Pulp  Distributor. 
Pulp  dividers  made  of  wood.  H— Channel 
iron  bracket  iwith  guide  plate  on  inside)  fixed  around 
<-<.n<-.  C  Circular  platform.  D— Wood  wedge.  E. 
Spill  launder.  P.— Peripheral  launder  common  to 
the  overflows  from  cone.  (;._pu]p  inflow  from 
launder 


<>■  s,„art,  »The  Tube  Mill  Circuit  and 
Ua»>l^<.auoll,,,  Jun«  Joui 


Fig.  II. 
A  -Dividers   in   position.      B — Divided  overflows 
feeding  into   C — Common  launder.    D — Guide  gates. 


Fig.  III. — Shows  that  only  six  tubes  are  in  action, 
Nos.  1  and  7  being  idle  and  overflows  again  divided. 

as  the  elevator  it  might  be  convenient  to  run  the 
pump  column  up  through  the  cone,  the  column 
discharging  itself  above  the  cone  overflow  level. 
This  latter  method  would  be  adaptable  to 
diaphragm  cone  classification  as  advocated  by 
Mr.  G.  O.  Smart,*  which,  in  new  designs,  effects 
a  considerable  saving  in  height  of  elevation  of 
pulp. 

Since  the  preparation  of  these  sketches  the 
writer  has  seen  illustrations  of  another  pulu  dis- 
tributor!, one  objection  to  that  device  being 
that  it  cannot  divide  pulp  equally  if  one  or  more 
tube  mills  were  to  lie  idle,  but  with  a  few  altera- 
tions in  the  design  it  could  also  be  made  suitable 
to  all  conditions. 

*  See  this  Journal,  February,  p.  282. 
t  See  this  Journal,  July,  p.  38. 
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By  this  method  any  number  of  tube  mills  can 
be  in  or  out  of  action,  and  the  pulp  evenly 
divided  amongst  the  tube  mills  running. 

Mr.  Fraser  Alexander  (Member  of  Council) : 
I  should  like  to  propose  a  hearty  vote  of  thanks 
to  Mr.  Robertson  for  his  valuable  though  short 
paper.  1  am  sure  we  all  feel  very  much  the 
want  of  an  adequate  distributor  leading  to  the 
various  tube  mills.  The  author  does  not  say 
whether  this  apparatus  shown  in  the  diagrams  is 
actually  at  work  and  doing  well,  and  where  it 
can  be  inspected.  I  should  like  to  ask  him 
whether  it  is  entirely  theoretical  or  in  actual 
operation  ?  I  think  it  will  be  agreed  that  it  is 
a  step  in  the  right  direction,  as  it  is  a  point  on 
which  we  often  meet  with  a  great  deal  of  trouble. 

Mr.  G  A.  Robertson  (Member):  The  idea  is 
entirely  theoretical.  At  the  same  time  it  is  just 
about  guaranteed  in  practice. 

The  Chairman  :  I  have  pleasure  in  second- 
ing this  vote  of  thanks.  It  is  one  of  those  little 
papers  which  are  very  useful,  and  if  it  helps  to 
solve  this  practical  difficulty  oc  the  final  division 
of  pulp,  the  Soc  ety  and  those  members  supervis- 
ing the  running  of  tube  mills  will  be  under  some 
indebtedness  to  the  author.  I  do  not  quite  follow 
personally  the  course  of  the  pulp  through  this 
distributor.  I  do  not  see  how  it  gets  into  this 
particular  device.  Perhaps  the  author  could 
illustrate  it  en  the  blackboard? 

Mr.  G.  A.  Robertson  :  The  pulp  has  a  clear 
fall  into  the  common  launder  from  whence  it  then 
finds  its  outlet.  You  know  that  with  a  conical 
classifier  if  a  piece  of  wood  be  placed  against  the 
overflow  the  pulp  is  divided,  so  in  this  case  the 
inflow  to  the  distributor  is  down  the  vertical  pipe 
as  shown  in  Fig.  L,  then  between  the  dividers. 
It  follows,  of  course,  that  if  several  tube  mills 
adjacent  to  one  another  are  out  of  action  that  a 
few  short  portable  launders  would  be  necessary 
to  receive  the  pulp  and  convey  it  to  the  outlets 
on  the  common  launder.  Broader  dividers  would 
liave  to  be  kept  in  stock  in  order  to  meet  these 
requirements. 

The  Chairman  :  I  think  the  matter  is  made 
clear  now. 


NOTES  on   BATTERY  PRACTICE. 


By  A.    1!.   StaCPOOLB  (Member). 

Mr.  H.  A.  White  (Member  of  Council)  read 
the  following  paper  in  the  absence  "t  the  author  : 

The  mill  manager  and  amalgamator  are  rapidly 
having  their  power  and  responsibility  usurped  by 

the   reduction   officer   and    cyanide   manager,  but 
have  only  themselves  to  blame  for  it. 


From  the  early  days  of  the  Eland  the  mill 
man  looked  on  it  as  his  first  and  almost  only 
duty  to  crush,  and  rush  a  big  tonnage  through, 
paying  little  or  no  attention  to  the  extraction  of 
gold  :  the  idea  being,  that  what  is  not  caught  in 
the  mill  will  be  caught  in  the  cyanide  works. 
Had  the  amalgamator  looked  on  the  matter  of 
extraction  as  of  equal  importance  with  that  of 
crushing,  he  would  be  in  a  much  stronger  position 
to-day. 

The  first  and  principal  duty  of  every  amalga- 
mator should  be  to  «e<  thai  no  free  ;/"!</,  amalgam 
'.;•  mercury  goes  over  the  end  of  tin-  amalgam 
jilntcs.  As  a  rule  the  free  gold  and  amalgam 
which  finds  its  way  to  the  cyanide  works  requires 
a  much  stronger  solution  and  a  longer  treatment 
to  dissolve  it  than  it  gets,  BO  that  a  large  por- 
tion of  it  goes  to  the  dump  thereby  enriching 
the  residue. 

Collection  of  Sand  from  Amalgam  Plates.— 
This  sand  is  commonly  known  as  "black  sand."' 
The  clumsy  and  imperfect  method  used  in  collect 
ing  the  sand  calls  for  a  better  and  more  careful 
way.  In  many  mills  the  method  used  to-day  to 
collect  plate  sand  is  as  follows  : — 

The  water  is  shut  off,  ami  stamps  hung  up  ; 
then  a  very  imperfect  dam  is  made  across  the  foot 
of  the  plate  with  brushes;  the  sand  is  hosed 
down  till  stopped  by  the  brushes,  but  it  fre- 
quently happens  that  the  How  of  water  i- 
great  that  a  large  quantity  of  -and  is  washed 
o\er  them,  as  well  as  a  considerable  quantity 
escaping  between  and  under  the  brusl  that 

probably  the  quantity  of  sand  which  is  washed 
off  the  plate  is  equal  to  tie-  quantity  collected. 
If  50%  of  the  plat-'  sand  is  worth  collecting  and 
treating  in  a  special  way,  why  not  catch  the 
other"1*  also?  To  collect  the  plate  sand  is  a 
simple  operation,  and  can  lie  done  in  the  follow- 
ing manner : — First  hang  up  the  stamps,  Bhutt 

off   the    water    at    the    same    time;   then    pla© 
••collecting  trough"  under  the  lip  and  at   the 
Foot  of  the  plate,  and  hose  tie-  -and  down  into 

the    "collecting    trough.'      ('.re    and    judgment 

should  lie  exercised  ;c-  to  the  quantity  "t  water 
used,  so  that  the  sand  will  not  lie  washed  out  of 

the  "collecting  trough."       In  dressing  the  plate  a 

quantity  of  sand  Lb  loosened  from  it.     This  n< 
sitates  the  plate  being  hosed  down  a  second  time 
before  the  "collecting  trough  "  is  removed.    \\  hen 

mingand  scouring  plates  the  trough  should  also 
be  u-  d.     Bheet  iron  would  be  a  good  material  to 

fcruct  the  "collecting  trough"  with,  as  the 
particles  of  amalgam  which  are  hosed  down 
from  the  plate  will  not  stick  t"  it.  The  col- 
lecting trough  should  run  the  full  width  "f 
the  plate,  and  be  constructed  with  an  overflow 
pipe.  Fig  i  -hows  the  trough,  'A  marks  the 
overflow  pipe.     The  trough  should  rest  on  two 
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brackets,  and  when  in  position  the  inside  wall  of 
the  trough  should  tit  close  against  and  under  the  lip 
of  the  plate,  the  overflow  pipe  protruding  through 

a  slot  in  the  plate  launder.  This  slot  could  be 
closed  by  a  simple  and  effective  shutter  arrange- 
ment, so  that  the  pulp  leaving  the  plate  would 
not  splash  through  it.  The  overflow  pipe 
should  discharge  into  a  bucket  placed  on  the 
mercury  trap.  By  this  means  any  sand  washed 
from  the  collecting  launder  would  be  retained  in 
the  bucket.  Fig.  II.  shows  the  collecting  launder 
in  position.  This  arrangement  would  necessitate 
a  slot  being  cut  in  the  plate  launder.  The  sup- 
porting brackets  for  the  trough  should  be  so 
arranged  as  to  give  strength  to  the  side  of  the 
plate  launder,  where  it  was  weakened  by  cutting 
the  slot  in  it. 

To  remove  the  sand  quickly  and  cleanly  from 
the  collecting  trough,  it  will  be  necessary  to  have 
an  iron  cylindrical  tank  full  of  water,  about 
4  ft.  x  1  ft.  3  in.  would  be  sufficient.  It  should 
be  suspended  on  a  small  carriage  in  the  same 
manner  as  a  truck  is.  It  could  be  easily  wheeled 
from  plate  to  plate.  When  the  "collecting 
trough  "  is  removed  from  the  foot  of  a  plate,  the 
sand  would  be  washed  easily  and  quickly  from  it 
by  dipping  it  up  and  down  in  the  tank  two  or 
three  times.  There  should  be  two  collecting 
troughs  to  prevent  delay.  In  order  that  no  sand 
•diall  escape  at  the  corners  of  the  plate  and  over 
the  ends  of  collecting  trough,  two  small  angular 
blocks  of  wood  8  in.  long  running  from  4  in. 
wide  to  half  an  inch  at  the  point,  and  1|  in. 
thick  should  be  pressed  tightly  on  the  plate,  and 
screwed  to  the  side  of  the  table.  These  blocks 
would  be  permanent  fixtures. 

Carrying  Amalgam  Box,  Brushes  and  Tools 
from  Plate  to  Plate. — These  should  be  carried  on 
a  >mall  trolley  table  fitted  with  a  sheet  iron  or 
copper  plate  top,  and  a  launder  at  foot  to  catch 
the  drainings  from  the  table.  If  this  trolley  were 
supplied  to  the  amalgamator  when  dressing  and 
-■raping  [dates,  it  would  prevent  all  loss  from 
dripping  brushes,  which  are  full  of  amalgam,  and 
are  frequently  carried  around  in  the  hand.  The 
trolley  should  be  small  and  handy,  and  as  high 
a-  the  amalgam  table. 

Changing  Screen*,etc. — When  changing  screens, 
working  at  shoes  and  dies,  etc.,  there  is  always 
far  too  much  scratching  and  tearing  up  of  the 
plate-  and  amalgam  by  throwing  tools,  screen 
pins,  pulHog  coarse  gravel  outof  mortar  box,  etc., 
on  to  the  plate.  This  should  all  be  avoided,  and 
be  with  a  little  care.  Before  opening  a 
mortar  box  a  rubber  apron  made  from  insertion 
should  be  laid  down  6rst  over  the  plate.  There 
should  he  two  aprons  kept,  one  small  and  one 
larg<-  :  the  small  apron  to  be  used  when  changing 
and    the    large    one    when     working    on 


heads,  shoes,  dies,  etc.  The  apron  should  be  laid 
down  before  the  shoe  and  die  board  is  put  on  the 
table  A  roller  should  be  attached  to  each  apron, 
so  that  it  could  be  rolled  up  after  use. 

The  gravel  or  sand  which  escapes  from  the 
mortar  box,  when  the  box  is  open,  should  not  be 
permitted  to  come  in  contact  with  the  plate.  Two 
important  points  aie  achieved  by  preventing  this  : 
first,  the  plate  and  amalgam  are  not  cut  up  ; 
second,  it  will  not  be  necessary  to  take  the  gravel 
to  the  amalgam  barrel,  as  it  has  not  come  in  con- 
tact with  amalgam  or  mercury.  The  gravel  and 
sand  can  be  returned  direct  to  the  mortar  box, 
thereby  reducing  by  at  least  one  half  the  quantity 
of  gravel  and  sand,  which  the  amalgam  barrels 
are  called  on  to  deal  with.  The  rubber  aprons 
should  be  made  to  fit  close  up  to  the  lips  of  the 
mortar  box,  and  close  to  the  sides  of  the  table. 
There  should  be  also  a  shallow  iron  tray,  so  made 
that  it  will  fit  close  to  and  against  the  lip  of  the 
mortar  box,  and  run  along  the  full  length  of  box. 
The  tray  should  have  several  drainage  holes  in  it. 

To  Change  a  Screen. — When  the  stamps  are 
hung  up,  and  water  shut  off,  lay  down  the 
smaller  of  the  two  rubber  aprons,  then  put  the 
tray  in  position.  The  screen  pins,  splash  board, 
screen  and  tools  can  all  be  laid  on  the  apron 
without  damaging  the  plate  or  amalgam.  When 
hosing  the  gravel  off  the  sill  or  lip  of  the  mortar 
box,  the  tray  should  be  held  tightly  in  position, 
so  that  it  will  catch  the  gravel  and  coarse  sand. 
The  new  screen  having  been  adjusted,  the  apron 
should  be  swept,  and  the  sweepings  put  on  the 
tray.  The  contents  of  tray  may  be  returned  to 
mortar  box  at  once. 

Bad  Arrangement  in  "  Wash  Up"  and  Amalgam 
Rooms. — The  tanks,  bins,  boxes,  and  tubs  in 
which  coarse  gravel,  sand  washed  from  the 
amalgam,  sand  taken  from  mercury  traps,  and 
plate  sand,  are  stored  until  they  can  be  dealt 
with  in  the  amalgam  barrel,  are  in  most  cases 
badly  arranged,  which  entails  a  very  considerable 
amount  of  labour,  as  well  as  loss  in  handling. 
These  storages  should  all  be  so  placed  that  once 
the  sand  has  been  deposited  in  them,  it 
could  be  fed  automatically  (or  nearly  so)  and 
directly  into  the  amalgam  barrels.  The  amalgam 
barrels  should  be  so  situated  that  large  storage 
tanks  could  be  placed  directly  over  them  ;  into 
these  storages  the  plate  sand,  and  other  by-pro- 
ducts which  are  to  go  through  the  amalgam 
barrels  should  be  put,  also  all  by-products  from 
the  battery  manager's  wash-up  table.  They 
should  be  delivered  direct  into  the  storage  tanks. 
This  arrangement  would  obviate  the  necessity  of 
carrying  tons  of  sand  in  buckets  from  one  place 
to  the  other.  When  this  sand  has  passed 
through  the  amalgam  barrels,  it  is  again  all 
carried  in  buckets  to  a  battery  specially  set  apart 
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for  it.  Instead  of  bucketting  it  back  to  the 
battery,  it  should  be  transferred  by  some 
mechanical  arrangement,  but  a  better  arrange- 
ment would  be  a  light  battery  of  three  or  five 
stamps,  so  placed  that  it  would  receive  the  residue 
from  the  amalgam  barrels  direct.  The  pulp 
should  pass  from  the  plate  of  this  battery  into 
the  main  tailings  launder  going  to  the  cyanide 
works.  A  simple  and  good  arrangement  for 
feeding  the  sand  from  the  storage  tanks  into  the 
amalgam  barrels  is:  To  fit  each  storage  with  an 
8  in.  pipe,  passing  through  the  centre  of  its-' 
bottom,  say  1 2  in.  long  on  the  outside,  and  6  in. 
high  in  the  inside.  The  inside  pipe  should  be 
built  up  of  12  in.  lengths  till  the  pipe  is  as 
high  as  the  top  of  the  storage,  each  length  of  pipe 
to  slip  down  over  the  other  a  distance  of  2  in., 
and  to  have  a  felt  washer  joint.  From  the  end 
of  the  pipe  should  be  attached  a  detachable  pipe 
leading  into  the  amalgam  barrel.  When  it  is 
required  to  fill  the  barrel  the  outside  detachable 
pipe  would  be  placed  in  position,  and  the  sand 
.-hovelled  down  the  pipe.  The  sand  having  been 
lowered  a  foot  in  the  storage  tank,  the  top 
length  of  pipe  should  be  removed,  and  so  on. 
This  would  make  the  discharging  easier  and 
quicker.     Fig.  III.  shows  storage  tank. 

There  are  often  by-products  passed  through 
the  amalgam  barrel  which  are  most  detrimental 
to  the  extraction  in  the  cyanide  works.  It  is  a 
common  practice  to  burn  old  brushes  which  have 
been  used  in  dressing  plates,  old  screen  frames, 
etc.,  and  collect  the  ash  and  half  charred  remains, 
and  put  them  through  the  amalgam  barrels. 
Charcoal  or  ash  of  any  kind  should  on  no 
account  be  sent  to  the  cyanide  works,  nor  should 
old  plumbago  pots.  This  description  of  by-pro- 
duct should  be  handed  to  the  cyanide  manager 
who  can  make  some  return  to  the  battery 
manager  for  it.  It  can  be  got  rid  of  in  the 
lead  bullion  furnace  to  good  advantage. 

Mill  men  should  join   more   generally    in  the 

discussions  on  tube  mills,  and  help  to   solve  the 

knotty  question  as  to  their  suitability  and  effici- 

Another    point    which    gives    very    large 

pe  for  debate  is  the  removal  of  the  amalgam 
plates  from  immediately  in  front  of  the  mortar 
box.  Although  the  plates  are  being  taken  out 
of  the  charge  of  the  mill  man,  yet  lie  sits  quiet 
without  raising  a  single  point,  either  in  favour  of 
the  cheme    or    otherwise.        Personally,   I 

should  not  he  surprised  if  it  were  found  to  be  a 
mistake  10  have  the  amalgam  plates  away  from 
the  mortar  boxes,  as  the  tree  gold  will  be  sure  to 
concentrate  in  the  cement  launders,  and  in  every 
comer  it  meets  on  its  way  to  the  amalgam  table. 

m'-  conclude  with  one  word  of  advice  to 
all  mill  men  and  that  is,  to  study  their  extraction, 


and  work  as  if  there  was  not  a   cyanide  works 
behind  them. 

Mr.  E.  H.  Johnson  (Past-President):  In 
proposing  a  vote  of  thanks  to  the  author  for  his 
interesting  little  paper  on  various  stamp  mill 
accessories,  I  think  he  has  somewhat  misunder- 
stood the  purpose  of  removing  the  plates  from 
the  front  of  the  mortar  box.  Where  very  high 
stamp  duties  are  being  obtained  by  the  use  of 
coarse  screens,  the  erosion  of  amalgam  by  the 
coarse  grit  passing  over  the  plates  precludes  the 
possibility  of  successful  amalgamation.  Hence 
the  relegation  of  the  plates  to  the  tube  mill 
circuit,  where  the  ore  is  sufficiently  comminuted 
to  obtain  good  amalgamation  results. 

Mr.  Andrew  F.  Crosse  (Past-President) :  I 
have  much  pleasure  in  seconding  the  vote  of 
thanks,  though  I  am  afraid  that  some  of  our 
members  will  consider  the  loss  of  amalgam 
mentioned  is  much  over-estimated. 

Mr.  F.  W.  Cindel  (Member)  :  I  should  say 
the  best  thing  in  this  paper  is  the  first  paragraph, 
but  as  I  have  not  studied  the  paper  I  shall 
reserve  any  remarks  for  a  future  meeting. 

The  Chairman  :  It  is  the  first  paragraph 
which  strikes  me.  It  is  suggested  that  the  mill 
manager  and  amalgamator  are  not  looking  after 
their  extraction.  I  think  they  are,  but  we  do 
not  hear  enough  from  them.  Mill  men  seldom 
join  in  our  discussions,  whilst  the  cyanide  men 
are  chasing  each  other  round  and  arguing  the 
point  all  the  time.  I  think  if  the  mill  men  would 
make  themselves  heard  a  little  more,  they  would 
get  on  a  little  more.  It  is  generally  the  cyanide 
men  who  rise  to  be  reduction  officers,  and  I  think 
that  is  generally  due  to  the  fact  that  they  discuss 
these  matters  publicly,  and  people  know  what 
they  are  thinking  about. 

Mr.  Fraser  Alexander  (Member  of  Council) : 
I  cannot  agree  that  this  paper  is  really  re- 
presentative of  common  battery  practice  on  the 
Rand,  and,  to  say  the  least,  I  think  it  is 
rather  obsolete  but  there  are  a  good  many 
points  dealt  with  in  the  illustrations,  which 
may  give  men  who  are  not  mill  men  and 
conversant  with  the  common  practice  here,  some 
idea  how  to  handle  amalgam,  black  sand  and 
mercury.  I  do  not  entirely  agree  that  the  cyanide 
manager  or  reduction  officer  usurps  the  rights  of 
the  mill  men.  There  are  a  great  number  of  very 
capable  mill  men  but  they  are  somewhat  shy  and 
diffident,  and  as  milling  often  causes  a  slight 
deafness,  they  do  not  always  hear  interesting 
remarks  applicable  to  their  case,  and  to  accuse 
them  of  not  being  alive  to  the  position  is  hardly 
fair.  As  regards  the  conveying  of  brushes,  amal- 
gam, and  tools,  the  author  must  have  been  on  a 
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very  large  mill  where  so  much  amalgam  was 
collected  that  it  could  not  be  conveniently 
carried,  therefore  necessitating  a  trolley.  In  fact 
he  might  have  added  a  horse  to  pull  it.  I  am 
sure  mill  men  will  be  able  to  defend  themselves 
quite  ably  in  this  matter. 

Mr.  J.  H.  Johnson  (Member).:  With  reference 
to  the  author's  remark  as  to  rushing  a  big  ton- 
nage through,  he  is  evidently  not  speaking  of 
batteries  where  tube  mills  are  working.  Now 
that  tube  mills  have  come  in  they  do  away  with 
many  things  of  which  he  speaks.  But  with 
batteries  where  no  tube  mills  are  working  there 
is  a  great  idea  of  getting  through  a  big  tonnage 
and  trying  to  rush  the  products  in  the  rest  of  the 
reduction  plant,  and  the  total  extraction  has  to 
suffer.  The  mill  manager  is  not  always  to  blame 
for  this  as  he  is  very  often  crushing  according 
to  instructions.  As  regards  the  handling  of 
tools,  etc.,  I  have  seen  things  happening  in 
mills  which  were  not  altogether  an  advantage. 
Some  amalgamators  seem  to  think  that  once  the 
amalgam  is  on  the  plates  it  requires  a  charge  of 
dynamite  to  get  it  off,  except  when  scraping. 

Mr.  J  F.  Pyles  (Member)  :  The  author,  like 
many  others  who  have  dared  to  criticise  Rand 
practice,  seems  to  have  stirred  up  a  hornet's  nest. 
While  his  statements  are  rather  sweeping,  I  do 
not  believe  all  amalgamators  or  mill  men  are  above 
criticism.  From  personal  experience  I  know 
there  is  a  great  difference  in  the  results  obtained 
by  different  mill  men  under  identical  conditions. 
Wherein  does  this  difference  lie  if  not  in  the 
dressing  of  plates  and  the  handling  of  amalgam  I 
Mill  men  tell  of  amalgam  recovered  from  plate 
floor  sweepings.  How  does  amalgam  get  on  to 
the  floor  ?  Then  one  sees  a  modem  plate  house 
the  floor  of  which  would  not  hold  shelled  peas. 
Does  amalgam  only  find  its  way  on  to  tight 
floors  .'  I  was  almost  convince  I  at  one  tune 
that  amalgam  lined  tube  mill  launders  were 
unavoidable.  I  have  since  found  that  this  is 
not  true  ;  that  there  need  not  be  any  mor  amal- 
gam in  the  tube  mill  circuit  launders  than  there 
was  formerly  in  launders  leading  to  the  cyanide 
works.      It  is  simply  a  question  of  men. 

Dr.  W.  A.  Caldecott  (Past-President):     Tie 

policy  of  entrusting  the  whole  ore  treatment, 
both  crushing  and  cyaniding,  to  a  reduction 
works  manager,  was  adopted  by  the  Consolidate,! 
Gold  Fields  some  y  go.     I  am  glad  to  Bay 

that  this  -\  stem,  now  Mint''  common  on  the  Rand, 
offers  more  responsible  and  lucrative  positions  t<> 
metallurgical  workers  on  mining  companies  than 
v.. i-  possible  with  the  previous  separate  battery 
and  cyanide  managi  1 1.  It  has  in  some  measure 
rendered  the  prospective  advantages  of  promotion 


and  status  for  surface  workers  comparable  with 
those  obtaining  underground. 

I  trust  that  Mr.  Alexander  will  supplement  bis 
remarks  upon   this   paper   by   some  constructive 

criticism  as  well,  and  give  us  the  benefit  of  his 
long  experience  by  describing  better  devices,  if 
possible,  for  the  purpose  of  carrying  out  the 
various  necessary  operations  brought  forward  for 
discussion  by  the  author. 


SOME    EXPERIMENTS    ON    SMELTING 
TITANIFEROUS  [RON  ORE. 


(Rend  at  Novembei    J/.-  ting,   1909,    and  April 
Meeting,  1910.) 


By  Prof.  G.  H.  Stanley  (Member  of  Council). 

REPLY    TO    DISCUSSION. 

Prof.  G.  H.  Stanley  (Vice-President)  :    I  was 

very  glad  to  hear  from  Mr.  Harbord  that  he  does 
not  share  the  prejudice  with  which  the  us 
titaniferous  ores,  even  in  small  proportions,  is 
viewed  in  many  quarters,  and  though  cautious, 
and  rightly  so,  with  regard  to  the  use  of  an  all 
titaniferous   charge,    he    evidently    pi  an 

open  mind. 

3o    far    as    I    know,  no  further  results  of   blast 
furnace  smelting  of  titanifen  us  ores  Bince  Roe 
have  been  published,  but  I  am  able  to  inter  that 

8(  mething  18  being  done  in    this   direction    in    the 
fJ.S.A.,  as    Dr.  Waterhouse,  of  the    Lackawanna 
i    Co.,  in    writing    me   with   n  i  to   my 

experiments,  mentions  that  in  working  on   tit  .mi 
ferous  ore  (no  locality  st  ited)  the  furnace  linings 
give  trouble  through  corrosion,  and  suggests  that 
the  cause  may  be  the  basic  nature  of  tie-  dag  due 
to  a  lower  oxide  of  titanium  being  formed  accord 
iiiL'  to  the  view  I  brought  forward. 

Mr.  Crosse  Bhowe  that  when  the  local  ores  are 
worked,  a-  I   feel  assured  they  will   be   it  Borne 
future  time,   the  local    -inciters    will    at   any  I 
have   a    purer    and    more    likely  ore    I"   work    "i, 

than  the  buyers  <■!  th -es  which  he  analysed 

Mr.  Adair's  contribution   is  of  great   inten 
and  I  certainly  agree  with  him  that    the    ph\- 
condition  of  iron  ores  b  rj  important   l- 

ing  "ii  their  ease  "i  reduction.     Bis  obeervati 
show   that    ilmenite   is    much    more    difficultly 
reducible  than  hematite,  ami  the  second 
experiments  at   Pretoria  a]  •   tin-  out  an. I 

point  t<.  tie-  fact  that  the  iron  in  ilmenite  reaches 
tin-  bosh  unreduced,  and  needs  the  ints 
ing  conditions  there  t>.  effi  iction,  but 

without  enabling  it,  "r  giving  it  time,  to  tak«  up 
carbon,  or  that  the  M\idi>ii.  .  — 
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itself  being  reduced— uses  up  carbon  which  might 
otherwise  have  been  absorbed  by  the  iron  ;  so 
that  his  suggestion  that  titanium  interferes  chiefly 
by  preventing  carburisation  appears  likely  to  be 
near  the  truth,  since  if  it  prevents  carburisation 
it  would  also  tend  to  prevent  reduction  :  later 
experiments  show  that  the  supposed  infusibility 
of  titaniferous  slags  does  not  of  necessity  exist. 

1  do  not  think  that  the  silicious  slag  I  proposed 
would  need  any  special  lining  if  the  iron  could  be 
reduced  out  of  the  slag,  as  I  suppose  the  lower 
oxide  of  titanium  to  act  as  base  and  thus  satisfy 
the  affinity  of  the  silica;  the  corrosion  experienced 
may  easily  be  attributed  to  the  ferrous  oxide  in 
the  slag.  Even  if  it  were  necessary  to  run  a  basic 
slag  to  secure  fusibility  (whether  due  to  excess 
TiO.,  in  the  charge  or  other  base)  a  more  basic 
linins  would  be  called  for  rather  than  clay  with 
added  quartz. 

In  reply  to  Mr.  Greig,  I  admit  at  once  that  he 
has  put  his  ringer  on  a  weak  point  with  regard  to 
the  fusibility  of  most  of  the  slags,  i.e.,  the  presence 
of  ferrous  oxide  as  a  probable  cause  ;  but  it  was 
largely  because  of  this  that  I  made  the  platinum 
crucible  experiments  with  pure  TiO.,  as  a  compo- 
nent, and  showed  that  the  slags  could  still  be 
fusible  and  fluid  with  scarcely  any  iron  oxide  at 
all  present. 

The  question  of  fuel  was  not  dealt  with  more 
fully  as  being  somewhat  outside  the  scope  of  the 
paper,  which  was  only  intended  to  deal  with  the 
experiments  carried  out  ;  but  I  may  say  that  both 
before  and  since  I  have  made  a  good  many  exami 
nations  of  both  Natal  and  Transvaal  coals  with  a 
view  to  determine  their  coking  possibilities,  and 
have  obtained  some  quite  good  results.  1  will  not 
go  so  far  as  to  say  that  it  would  be  possible  to 
produce  coke  here  of  an  equal  average  grade  to 
Durham  coke,  but  coke  not  greatly  inferior  with 
ash  not  much  exceeding  10%  and  sulphur  in  the 
neighbourhood  of  •?%  or  *8%  can,  I  think,  be 
made  from  a  few  coals.  At  a  works  in  South 
Wales  with  which  I  was  connected,  the  figures 
for  ash  in  the  chemist's  daily  report  sometimes 
went  over  11,  and  were  certainly  underlined 
as  a  mark  of  warning  when  over  10%,  but  most 
of  it  was  used  in  the  blast  furnaces  of  the  works 
and  th<  Id  to  other  consumers,  and  at  some 

foreign  iron  smelting  centres  the  coke  obtained  is 
often  inferior  to  this.  Middlesbrough  with  coke 
containing  under  8     is  exceptionally  favourably 

lated. 

A  lime-.  of  course  the  best  way  of  keep- 

ing sulphur  low  in  tie-  iron,  but   there  are  other 
In  which  k  can  be  largely  removed,  notably 
by  use  of  mai  _  in   mixers  or  by  Saniter's 

process,  which  can  remove  over  60%,  though 
obviously  at  in  t.     White  iron  is  not 

irily  high  in  sulphur  unless  produced  from 


materials  rich  in  sulphur,  and  when  I  said  that 
such  iron  was  well  adapted  for  open  hearth  steel 
making  I  referred  to  the  fact  that  the  low 
silicon  content  precluded  the  Bessemer  process 
and  necessitated  the  employment  of  the  open 
hearth  furnace.  Obviously  it  would  be  a  basic 
furnace  to  facilitate  removal  of  sulphur  and  by 
using  fluorspar  or  calcium  chloride  in  the  final 
slags,  they  can  be  made  to  carry  over  55%  lime 
and  still  be  fluid,  and  thus  90'  of  the  sulphur  may 
be  removed,  and  in  this  way  pig  containing  '37% 
sulphur  is  being  treated  in  the  U.S.A.  Sulphur, 
therefore,  although  sufficiently  objectionable,  is 
not  quite  the  bugbear  it  used  to  be,  and  by  a  final 
refining  in  an  electric  furnace  the  sulphur  may  be 
practically  all  removed,  and  without  excessive 
cost  if  this  be  fed  with  the  molten  steel  from  the 
open  hearth  furnace. 

Coal  as  a  blast  furnace  fuel  is  used  success- 
fully in  Scotland,  and  I  merely  suggested  in  this 
connection  that  smelting  by  coal  might  be  a 
matter  for  experiment. 

With  regard  to  the  silicious  character  cf  the 
dolomite,  I  looked  upon  that  rather  as  an  advant- 
age, because  my  ideas  required  silica  to  be  added  as 
a  flux,  since  the  ore  was  deficient  in  this  respect, 
and  the  experiments  showed  that  TiOL,  and  CaO 
would  not  flux.  My  conclusion  was  that  the  slag 
should  contain  about  as  much  SiO.,  as  Ti.,03,  and 
the  silicious  dolomite  provides  silica  as  well  as 
the  other  bases  required,  thus  lessening  the 
amount  to  be  provided  by  other  means. 

In  reply  to  Mr.  Pooler. — I  am  afraid  I  cannot 
yet  state  definitely  what  compounds  are  formed, 
but  that  titanium  dioxide  is  reduced  to  a  lower 
oxide,  at  least  partially,  I  consider  to  be  proved 
by  the  change  of  colour  and  loss  of  weight  men- 
tioned when  the  slags  examined  were  heated  in  a 
reducing  atmosphere,  though  the  exact  loss  of 
weight  I  have  not  been  able  to  find  time  to  deter- 
mine. Further  than  this,  the  very  marked 
lowering  of  the  melting  point  brought  about  in 
the  same  way,  indicates  the  occurrence  of  a 
chemical  change.  TiL,03  seems  to  be  most  pro- 
bably the  lower  oxide  formed  and,  as  shown  by 
this  lowering  of  the  melting  point,  undoubtedly 
acts  as  a  base  with  silica  as  the  acid,  as,  I  th  nk,  I 
pointed  out ;  but  it  is  quite  possible  and  probable 
that  in  the  complex  slags  formed,  TiO.,  is  also 
present  forming  titanates.  The  results  of  analyses 
were  expressed  as  Ti02  because  of  this  uncer- 
tainty as  to  the  degree  of  reduction  and  the 
curious  coincidence  between  molecular  weights 
noted  by  Mr.  Pooler  was  encountered  directly  I 
endeavoured  to  devise  a  method  for  determining 
this  with  some  certainty.  The  oxides  of  iron 
would  indeed  have  to  be  removed  first,  and  I 
know  of  no  method  of  doing  so  without  altering 
the  state  of  oxidation  of  the  titanium  present  at 
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the  same  time.  Lastly,  may  I  point  out  that  a 
reducing  atmosphere  is  essential,  not  with  the 
object  of  reducing  TiO.,  but  to  redu  e  iron  ! 

I  think  Mr.  Hamilton  was  a  good  deal  to. , 
•re  on  the  Government.  Naturally  1  should 
have  preferred  a  proper  blast  furnace  to  experi- 
ment with  instead  of  a  foundry  cupola  :  but 
as  nothing  of  the  kind  was  available  I  was  glad, 
though  not  too  optimistic  as  to  the  result,  to  make 
the  best  of  what  could  be  had,  and  in  the  limited 
time  available,  rather  than  do  nothing  at  all. 

The  installation  of  a  small  blast  furnace  on 
anything  like  a  working  scale,  and  running  it  for 
a  long  enough  time  to  do  really  satisfactory  work 
would  obviously  have  cost  a  good  many  thou- 
sands of  pounds  and  occupied  more  time  than  I 
could  have  given.  As  there  existed  also  consider 
able  doubt  as  to  whether  (even  if  it  were  shown 
that  such  ore  could  be  smelted)  there  was  any 
likelihood  of  iron  ore  of  any  kind  being  treated 
profitably,  because  of  the  limited  market  avail 
able,  the  wisdom  of  making  such  an  outlay,  from 
the  Transvaal  point  of  view,  was  questionable. 

As  1  stated  in  the  paper,  I  had  other  parts  of 
the  world  in  mind  as  well,  where  the  question  "t 
titaniferous  iron  smelting  is  of  more  pressing 
importance  than  here.  Had  it  been  otherwise, 
and  the  local  consumption  of  the  product  likely 
to  be  sufficient  to  keep  the  proposed  industry 
occupied,  I  have  no  doubt  the  Government  would 
have  felt  justified  in  SO  doing  However,  the 
country  is  going  ahead,  and  with  increase  of  p  pu 
lation  and  industrial  activity  there  must  come  a 
time  when  South  Africa  will  produce  its  own  iron. 

I  agree  that  a  preliminary  calcination  of  the  « 
ore  would  probably  be  advantageous,  as  it  is 
extremely  dense  in  character,  ami  calcination 
might  render  it  more  porous,  and  perhaps,  through 
oxidation  of  FeO,  less  likely  to  flux  and  go  into 
the  slag,  and  a  blast  heating  stove  would  un- 
doubtedly have  been  a  most  useful  adjunct. 

In  conclusion,  1  must  express  my  thanks  to  the 
gentlemen  who  joined  in  the  discussion,  and  to 
the  members  generally  lor  the  very  appreciative 
way  in  which  the  papers  were  received. 


INK  TREATMENT  of  ACCUMULATED 
-I. IMF.    AND    THE    USE    OF    I'll/IT.K 
PKF-sSFS  FOB  CLARIFYING  SLIME  SOLU 
TION  AND  BY  PRODUCTS. 


.  /,-.-„/  ,,/    .V-.    n  her  Meeting,   1909 
By  Johk    l».   1 1  II  m:a  (Menu 

BRPLl     1 0    DI8<  i  38ION. 

Mr.  J.  D.  O'Hara  [Member) :  Then'   having 

practically    no   discussion    on    m\     paper,    no 


reply  is   really  necessary    from    me.     The  | 
was  written  reall\   for  the  purpose   of    giving    the 
experience  gained    in    filter    press    work    and   the 
tment  of  accumulated  -limes,  and  to  place  on 
rd  the  fact  that  the  clarifying  of  dime-   solu- 
tion by  filter  presses  here  was  first  carried  out  by 
m>-  at  the  Nigel  mine,  which  has  since  then   I 
erally  adopted  on  the  Rand. 


NOTES  OX   PRECIPITATION. 


(Bead  "t  July  Meeting,  1910.) 

By  I'.  1>.  I'h i i.i.i r-  (.Member). 

DIS(  i  B8I0N. 

Mr.  H.  F.  Lofts  (Member)  :  The  main  advant- 
-  set  forth  in  this  paper  appear  to  be  that  L-- 

time  is  taken  in  "cleaning  up.  i  -iving  of 
ite  of  lead  is  effected,  which  is  combined  with 
a  complete  precipitation, and,  more  important  still, 
there  is  less  gold  carried  forward.  Though  there  is 
no  actual  proof  of  precipitation,  it  is  still  possible 
for  it  to  happen  on  a  minute  scale,  in  compart- 
ments beyond  No.  I.  yet  sufficient  on  a  big 
works    to    affect    the    fig  B    with  actual 

and  theoretical  extractions.  It  is  questionable 
whether  the  scheme  of  re-pumping  through  the 
extractors  two  or  three  times  direct  from  the 
siimos  would  not  enable  one  to  work  with 
even  less  than  four  compartment-.  My  experi- 
ence is  exactly  the  same  as  the  antic 
namely,  that  all  precipitation  takes  place  in 
the  first  four  compartments;  1  therefore  work 
with  five  only,  and  for  forms  sake  clean  up  the 
fifth  every  three  month-.  To  put  it  briefly,  after 
No.  1  compartment  every  space  tilled  mean- more 

labour,  expense  and  n  I  better  efficiency,  but  wa-te 
of  time,  labour  and  material.  It  appear-  to  be 
open  to  question  whether  there  i-  a  consumption 
of  zinc  where  no  precipitation  takes  place.  It  is 
well  known  of  course  that  zinc  i-  soluble  in 
cyanide.  Some  scientists  maintain  that  the  rinc 
i-  first  attacked  and  then  regenerated,  and 
prove  tin-,  state  that  in  practice  working  solutions 
do  not  carry  much  /.inc. 

Mr.  A.  F.  Crosse  (Part  President        1  would 
make  on  «tion.     It  would  be  interesting 

the    author    in    hi-   experiments   on    precipitation 
with  solution  passing  through   rinc   boxes,  m 
some  experiments  as  to  the  beneficial  effect, 
otherwise,  of  oxygen  in  his  solution.     It   m  . 

in   so w  i  in  the   pn  cipitation  ot   the 

gold  by  counteracting  polarization.     In  the 

i,  in  the  subsequent  boxes  the 

solution  goes  through  then  ■    of 

Some   monl  '•*  a 
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paper  read  on  a  revolving  cylinder  containing 
zinc,  showing  how  efficient  it  was  in  the  precipi- 
tation oi  gold.  Perhaps  that  was  chiefly  caused 
by  the  removal  of  the  bubbles  of  hydrogen. 

Mr.  J.  F.  Pyles  (Member):  Because  little 
zinc  is  found  in  the  solutions  I  hardly  think  it 
follows  that  a  large  quantity  of  zinc  is  not  dis- 
solved Mr.  Brazier  showed  in  his  diagrams  a 
great  loss  of  free  cyanide  in  the  boxes,  a  loss,  I 
Bhould  say,  equal  to  the  total  consumption  of 
cyanide  on  the  plant.  Now,  does  not  the  expla- 
nation of  so  little  zinc  being  held  in  solution  lie 
in  the  fact  that  zinc  is  precipitated  out  in  the 
sand  and  free  cyanide  regenerated  1 

Mr.  Fraser  Alexander  (Member  of  Council) : 
It  seems  to  be  the  general  opinion  that  to  have  a 
long  box  say  of  10  or  12  compartments  entails 
an  immense  amount  of  labour  and  expense.  Per- 
sonally I  do  not  find  that  is  so.  It  is  undoubtedly 
a  fact  that  to  dress  10  compartments  of  an 
extractor  box  with  zinc  where  5  is  quite  ample  to 
do  the  work  appears  wasteful  and  foolish.  Never- 
theless, in  taking  out  the  10th  compartment 
traces  of  gold  will  be  found  with  practically  no 
action  on  the  zinc  taking  place.  The  zinc 
is  therefore  serving  a  useful  purpose  if  only  as  a 
filter.  It  is  not  always  that  the  extractor  boxes 
are  run  at  an  even  flow,  and  cases  crop  up  where 
the  flow  is  disturbed  by  one  means  or  another,  and 
precipitated  slime  is  liable  to  escape  from  one 
compartment  to  the  other.  Although  it  may  be 
that  precipitation  has  actually  taken  place  in  two 
or  three  compartments,  it  is  no  detriment  what- 
ever to  have  more  than  is  absolutely  necessary  to 
precipitate  gold  immediately  even  if  the  zinc  only 
acts  as  a  filter.  In  last  month's  Journal  Mr. 
Brazier  published  some  interesting  diagrams  on 
the  requisite  amount  of  zinc.  I  do  not  find  that 
any  loss  of  zinc  is  sustained  by  having  a  little 
in  the  boxes. 

Mr.  H.  A.  White  {Member  of  Council)  :  There 

are  some  interesting  points  in  connection  with  the 

excellent  paper  read  by  Mr.  Phillips  and  the  dis- 

lion   by   Mr.    Brazier  thereon,   upon  which  I 

would  like  to  make  some  remarks. 

In  tic-  first  place  I    would   refer   to  the   small 

precipitation  which,  no  doubt,  correctly, 

omit  mention  of  cyanide  and  lime  consumption. 

tr  from  the  general  experience  here 

that   the  total    cyanide  contents  of  the  solution 

:  the  extractors  are  (within  limit  of  testing 

"rror;  identical   with  those  of  the  solution  at  the 

I  of  the  boxes.     At  the  same  time  it   is  also 

well  known  that  the  "  free  cyanide  "  is,  especially 

in  the  "  .strong  ''  boxes,  much  reduced  by  conver- 

to  the  double  zinc  cyanide  which,  however, 


is  quite  a  good  gold  solvent  especially  in  presence 
of  alkali  in  excess.  The  cost,  0-75d  ,  for  total 
handling  required  is  equivalent  to  a  gold  value  of 
0-015  dwt.,  and  it  is  obvious  that  solution  of 
this  value  is  the  maximum  allowable  for  the 
sump  value  in  good  work.  But  the  real  point  of 
interest  is  the  economic  limit  of  reduction,  which 
must  be  below  0'015  dwt.,  as  that  figure  would 
pay  for  the  whole  process  to  be  gone  through  again. 
Now,  Mr.  Brazier  has  clearly  proved  that  zinc 
consumption  is  very  small  when  the  bulk  of  the 
gold  has  come  down,  and  this  is  particularly  the 
case  in  the  boxes  dealing  with  solutions,  which  in 
the  course  of  treatment  will  partly  remain  in  the 
residue  either  of  sand  or  slime,  and  whose  gold 
value  is  thus  lost. 

It  seems  clear  that  if  the  whole  of  this  gold 
could  be  retained  in  the  boxes  by  mere  increase 
of  capacity  the  chief  extra  items  of  cost  involved 
would  be  extra  labour  of  dressing  and  loss  of 
interest  on  zinc  shaving,  and  extra  capital  for 
boxes.  These  items  are  small,  and  if  it  is  con- 
sidered that  some  insurance  for  safety  against 
occasional  large  increases  of  flow,  and  other 
known  sources  of  decreased  precipitation  is 
required,  it  seems  that  the  economic  limit  is  not 
so  much  in  danger  of  being  exceeded  as  of  not 
being  reached. 

In  ordinary  routine  assays  an  accuracy  of 
0-01  dwt.  on  gold  solutions  shows  good  and  care- 
ful work,  though  this  amounts  to  two-thirds  of 
the  cost  of  precipitation.  In  experimental  work 
of  this  kind  it  is  not  correct,  however,  to  base 
deductions  on  such  results,  and  it  is  possible  by 
special  arrangements,  suitable  to  experimental 
work  upon  which  important  conclusions  are  to  be 
based,  to  get  an  accuracy  of  •OOl  dwt.  where 
large  volumes  of  solution  are  assayed  and  the 
results  weighed  on  the  finest  balance  procurable. 
Of  course  such  accuracy  is  only  necessary  in  the 
case  of  the  last  compartments  of  the  "  weak  " 
boxes.  In  such  a  series  of  experiments  with 
"  slime  "  boxes  I  have  found  that  a  "  trace  "  with 
20  assay  tons  of  solution  from  the  fifth  compart- 
ment was  successively  reduced  about  50%  in  each 
of  three  more  compartments  and  something  less 
than  ^yVo  °f  a  dwt.  C0U1d  still  be  detected  leav- 
ing the  extractor,  when  especial  precautions  were 
used  with  a  much  greater  amount  of  solution  for 
assay. 

It  is  usual,  as  the  author  has  done,  to  quote 
cubic  feet  of  zinc  per  ton  of  solution  per  24  hours 
but  as  the  real  criterion  is  area  of  contact  it  is 
necessary  to  quote  the  thickness  of  the  shaving 
used.  In  this  connection  19'5  lb.  to  23  lb.  per 
cubic  foot  would  apparently  indicate  very  coarse 
material.  I  find  that  new  zinc  cut  with  one  tooth 
on  the  "Betty"  lathe  is  about  "0013  in.   thick, 
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and  weighs  dry  about  6  lb.  per  cub.  ft.,  and 
(taken  from  middle  of  "medium  ':  box)  12  lb.  to 
14  lb.  wet.  I  would  suggest  that  the  use  of  such 
fine  shavings  beside  giving  a  greater  area  of 
tact  per  cubic  foot  of  box  space,  decreases  the 
consumption  of  zinc  in  the  acid  vats  and  reduces 
the  "  carry  over"  of  gold  to  the  minimum  while 
maintaining  sufficient  strength  to  enable  it  to  be 
moved  successively  right  up  the  series  to  the  top 
of  the  "  strong  "  boxes. 

I  think  it  would  be  of  great  interest  to  the 
members  of  this  Society  if  someone  would  under- 
take the  tracing  out  of  cyanide  consumption.  We 
know  it  is  rare  to  lose  much  in  the  boxes,  and 
that  the  residue  carries  only  about  one-third  of 
the  total  cyanide  used  to  the  dam  or  dump.  It 
is  possible  that  a  careful  and  accurate  investiga- 
tion of  the  many  other  known  sources  of  loss 
might  reveal  some  gaps  that  could  be  stopped 
with  economic  advantage,  and  in  any  case  the 
scientific  interest  of  knowing  exactly  where  every 
pound  of  available  cyanogen  goes  is  consider- 
able. 

With  reference  to  Mr.  Brazier's  question  as  to 
advantage  of  heating  for  purposes  of  precipitation 
of  gold  I  think  the  solution  of  the  problem  will 
be  found  in  the  strength  of  free  cyanide  main- 
tained. I  find  that  solutions  below  20°  C.  require 
a  strength  of  0010'  KCyto  render  precipitation 
complete  and  certain  for  any  length  of  time  and 
that  -008%  or  even  as  low  as  004%  "free 
cyanide '"  is  .sufficient  with  hotter  solution  up  to 
28°  C.  Before  using  heat  for  the  slime  solutions 
I  found  in  the  winter  that  it  was  necessary  to  use 
as  high  as  017%  KCy  to  ensure  certainty  in 
precipitation  with  the  same  flow  as  the  hotter 
solutions  with  maximum  strength  of  010  even 
in  the  coldest  weather. 

Dr.  W.  A.  Caldecott  (FaeUPresident) :     As 

regards  the  influence  of  thickness  of  zinc  shaving 
upon  weight  I  believe  that  the  Knights  Deep  shav- 
ings are  between  -002  in.  and  003  in.  in  thick- 
ness. Whilst  freshly  cut  filiform  zinc  may  only 
weigh  6  lb.  per  cubic  foot,  yet  thi<  weight  may 
be  trebled  or  more  for  old  zinc,  such  as  the 
author  presumably  refers  to,  by  compression  and 
breaking  up  during  use.  I  can  hard] 
with  Mr.  White's  view  that  the  cyanide  consump- 
tion in  the  extractor  Ik.xcs  is  entirely  due  to 
formation  of  potassium  zinc  cyanide,  inasmuch  as 
with  weak  solution  undissolved  zinc  cyanide  maj 
be  found  and  possibly  other  nitrogen  compounds. 

Mr.  F.  D.  Phillips  {Member):  I  have  to 
substantiate   Dr.  Oahta  remark   in   reply  to 

the  point  raised  by  Mr.  White,  as  to  the  weight 
of  zinc  returned  to  the  boxes.  The  figoi 

to  zinc  that  had  already  been  in  use —  I   it 


for  as  long  as  ten  week-.     As  regards  the  at 
values  mentioned   by  Mr.  White,  In, 
we  have  numerous  traces  in  our  reports,  but  they 
are  always  entered  up  as  0010  dwt. 

Mr.  Mather  Smith  (Member)  (contributed):  I 

was  very  interested  in  this  paper,  as  I  think  it 
marks  a  further  step  in  the  right  direction.  It  took 
years  to  discover  that  it   v.  ssible   to   reduce 

the  number  of  compartments  in  a  precipitation 
box  :  many  plants  are  Btill  usi  _  ik  and  -lime 
solution  boxes  of  seven  and  eight  compartments, 
and  I  think  that  if  the  author  were  to  try  ag 
he  would  have  better  results.  From  his  own 
figures,  in  his  third  table,  the  solution  leaving 
the  fourth  compartment  of  the  lightly  packed 
weak  box  contained  only  02  dwt.  gold  per  ton, 
and  the  last  two  compartments  were 
Did  his  tightly  packed  weak  bo  _  e  lower 
results  after  the  fuurth  compartments  I  If  not. 
then  the  fault  did  not  lie  in  the  lighter  packing 
of  the  first  four  compartments,  but  in  the  lack  of 
fresh  zinc  in  the  fifth,  and  had  the  660  lb.  of  old 
zinc  been  taken  out  of  the  5th  and  6th  compart- 
ments and  the  fifth  dressed  with  new  zinc,  he 
would  still  fallowing  for  a  E  traction  in   the 

5th  compartment)  have  had  a    01    dwt.    solution 
;ng  the  box,  and  a  saving   of   the    6th   com- 
partment with  its  330  lb   of  zinc. 

Lightly  packed  boxes  require  to  have  the  zinc 
well  packed  into  the  corners  of  the compartm 
and  round  the  frame  handles,  and  with  lighter 
packing  the  boxes  require  more  frequent  dressing 
but  as  there  is  less  zinc  to  handle  the  dressing 
takes  less  time  With  lighter  packing  and  more 
frequent   dressing  the  zinc  will  all  -her 

in  the  first    compartments  ;  tli:  intiated 

by  the  author's  fourth  table,  which  shows  that 
the  first  compartment  of  the  slime  l>ox  gave  a 
considerably  greater  percentage  of  extraction 
than  the  first   compartments  of   the   strong  and 

weak,  and  this    is   evidently   due    to    the    greater 

fresh  the  zinc  in  the  fir>t  compartment 

the  slime  box. 

Mr.    Brazier    in    the    August    number  "I    our 
Journal    ends    liis    di-  tying   that 

"  where  any  appreciable  quantity  of  this   wl 
pr  cipitate    is    formed,    the   author   will    1 
that    more   zinc    is    required    in    tie 
than  would  be  ''  :n  clean  >< duti- .n    such   as 

ghf  i  Dei 

In  my   paper  on   precipil 
March,   1909     I  to  sho*  from  prac- 

tical working 
and  that  thi  er  the  quantity  of  zin 

•  iid  thai  actually  r<  quired  I 
tion,  the 

ipitate  formi 
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In  Rose's  "  Metallurgy  of  Gold  "  (fifth  edition) 
a  table  is  given  on  p.  296,  which  shows  that  the 
zinc  continues  to  dissolve  after  all  the  gold  has 
been  precipitated,  and  I  feel  certain  that  the 
"appreciable  quantity"  of  white  precipitate  is 
caused  by  excess  of  zinc  in  solution. 

The  Chairman  :  This  has  been  a  very 
interesting  and  valuable  discussion,  particularly 
to  those  engaged  in  zinc  box  work.  Heating  the 
solution  certainly  does  improve  precipitation 
where  weak  solutions  are  concerned. 


THE  ASSAY  OF  TIN  ORES. 


{Read  at  March  Meeting,  1910.) 
By  Jas.  Geay,  F.I.C    (Member). 


REPLY    TO    DISCUSSION. 

Mr.  Jas.  Gray  (Member)  :  I  fully  anticipated 
when  bringing  my  paper  on  the  above  subject 
before  the  Society  that  the  discussion  would  be 
full  and  instructive,  and  I  am  therefore  dis- 
appointed to  find  that  only  two  of  our  chemical 
members  have  come  forward  with  criticisms,  and 
to  these  gentlemen  I  have  to  express  my  thanks. 

Mr.  Croghan's  opening  remarks  may  be 
~ed  over  without  comment.  The  state- 
ment that  perfect  fusion,  even  of  a  concen- 
trate, can  be  obtained  in  ten  minutes,  using 
XaOH,  is  open  to  serious  question  and  notwith- 
standing Mr.  Croghan's  experience,  I  maintain 
that  complete  solution,  except  in  a  few  isolated 
cases,  is  impossible  in  this  time,  even  with  the 
aid  of  the  blowpipe.  I  admit  that  when  reduction 
of  the  tin  solution  is  effected  with  iron  nails 
about  two  drops  of  iodine  solution  are  necessary 
to  produce  the  end  point,  and  in  ores  where  the 
tin  content  is  low  this  is  a  decided  disadvantage. 
Since  the  publication  of  my  paper  I  have  carried 
out  experiments  on  the  nickel  reduction  and  have 
found  that  it  is  much  superior  to  iron.  When  a 
mixture  of  0*25  gm.  of  silica  and  ferric  oxide  was 
fused  with  sodium  peroxide  and  the  solution  ob- 
tained reduced  with  nickel,  it  was  found  that  half 
a  drop  of  iodine  solution  was  sufficient  to  pro- 
duce the  starch  blue  reaction.  With  ores  con- 
taining arsenic  it  is  advisable  to  remove  it  by 
acid  treatment  before  fusion  when  the  nickel 
reduction  is  used. 

The  first  point  of  Mr.  Whitby's  criticism  is 
witli  regard  to  what  he  terms  my  "  industry 
in    the    bibliographic    line,"  and    I    would    sug- 

•    that    lie    might  probably    have  arrived  at 

ie  reliable  method  lor  assaying  tin  ores  by 
this   time,  had  he   been   willing  to   wade,   even 


superficially,  into  the  "  mud  of  history."  It  will 
be  a  source  of  satisfaction  to  me  if  I  have  been 
able  to  assist  him  in  this  matter. 

I  would  ask  my  critic  by  what  authority  he 
takes  it  upon  himself  to  speak  for  his  professional 
brethren,  when  he  says  :  "  what  we  chem  sts  are 
looking  for  is  a  method  which  will  estimate,  with 
reasonable  accuracy,  the  tin  in  an  ore  ranging, 
say,  from  |%  to  1%."  To  me,  since  the  adoption 
of  the  process  outlined  in  my  original  paper,  tin 
ores  of  all  kinds  present  no  terrors.  Mr.  Whitby's 
assumptions  regarding  the  details  of  my  experi- 
ments are  incorrect  and  therefore  need  not  be  con- 
sidered. 

To  come  now  to  what  my  critic  terms  "  more 
serious  matters  ; "  I  always  have  a  fair  excess  of 
HC1  present  before  titration,  and  indeed  during 
the  whole  reduction  (about  60  cc.  of  concentrated 
HC1  being  used  for  each  estimation),  and  so  far 
I  have  never  found  that  tin  and  arsenic  are  co- 
precipitated,  even  as  an  alloy.  I  hope  our  metal- 
lurgical friends  will  note  his  suggestion  for 
the  preparation  of  an  alloy  by  precipitation. 
It  is  unfortunate  that  he  has  failed  to  bring 
forward  experimental  proof  regarding  this 
statement.  I  regret  to  have  to  suggest 
that  he  should  repeat  his  experiments  on 
the  masking  of  the  starch  blue  colour  by  the 
presence  of  tungsten.  I  will  admit  that  to  the 
inexperienced  eye  it  is  difficult  in  some  cases 
to  note  the  change  in  colour  when  iron 
nails  are  used  for  the  reduction  but  with  nickel 
it  is  comparatively  easy.  I  would  further 
refer  him  to  Thibault's  "  Metallurgy  of  Tin," 
where  it  is  stated  that  Ibbotson  and  Brearley 
found  tungsten  to  have  no  interference.  A  wade 
into  "  the  mud  of  history  "  would  have  repaid 
Mr.  Whitby  in  this  instance. 

I  should  like  to  know  how  Mr.  Whitby  has 
"  frequently  proved  "  that  the  peroxide  fusion  is 
open  to  the  same  objection  as  the  hydrogen  re- 
duction method  1  Has  he  ever  found  when  using 
sodium  peroxide  that  some  cassiterite  was  unat- 
tached? I  fear  he  must  have  been  thinking  of 
caustic  soda  when  penning  his  contribution. 
From  the  manner  with  which  he  concludes  his 
remarks,  it  would  appear  that  only  lack  of  time 
has  prevented  him  from  proving,  to  his  own 
satisfaction  at  least,  that  the  impurities  I  have 
mentioned  as  having  no  deterrent  action,  have 
a  serious  effect  on  the  correct  assay  of  tin  ores. 
I  sympathise  with  my  critic  on  his  inability  to 
separate  "  the  grain  from  the  chaff,"  and  re- 
gret that  my  efforts  in  this  direction  have  un- 
fortunately in  his  case  been  unsuccessful. 

In  conclusion,  I  hope  that  my  endeavours  to 
throw  some  light  on  the  dark  paths  of  tin  assay- 
ing have  met  with  some  success  notwithstanding 
my  regrettable  failure  in  Mr.  Whitby's  case. 
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SAND-FILLING  OX  THE  WITWATERS- 
RAND. 


'  Read  at  Jane   Meeting^  1910.) 


Ry  Edgab  Pam,  A.R.S.M.  (Member). 


DISCUSSION. 

Mr.    Tom    Johnson    (Member  of   Council): 

Having   recently  been  doing  a  little  sand  tilling. 
I  would  like  to  say  a  little  more  on  the  subject. 

We  want  to  ascertain  what  are  the  best  sizes  of 
timber  to  put  in  the  barriers.  The  weight  of 
Band  saturated  with  water,  and  water  standing 
on  it  will  be,  say,  90  lb.  per  cubic  foot,  this 
would  amount  to  something  like  10,N00  tons  on 
a  barrier  100  ft.  long,  (i  ft.  high,  200  ft.  backs. 
and  a  dip  of  .'30°.  I  know  our  barriers  are  not 
carrying  this  weight  therefore  the  sand  itself 
must  be  to  some  extent  self-supporting,  probably 
in  the  same  way  as  grain  does  in  hoppers,  where 
I  think  it  is  found  that,  after  a  height  of  three 
diameters  of  the  bin  is  reached,  there  is  no  in- 
crease of  weight  on  the  bottom. 

A  workable  rule  for  strength  of  round  parts  or 
sticks  is  :    diameter  in  inches 

load  in  lb.  x  factor  of  safety  x  length  in  feel 


-tf 


factor  for  timber  (320)     constant  for  loading 

This  rule  calls  for  much  larger  sticks  than  are 
used  in  many  cases,  and  I  do  not  think  it  is  the 
fault  of  the  rule,  but  the  condition  of  the  sand 
behind  the  barrier,  of  which  we  know  little  as 
yet.  The  cause  of  leakage  of  a  barrier,  which 
often  happens  after  100  ft,  or  L50  ft.  of  sand  has 
been  filled  in,  is  the  breathing  of  the  barrier, 
caused  by  the  greater  part  of  the  weight  being 
taken  off  when  the  place  is  idle  and  the  water 
drained  off.  When  the  water  is  drained  oil', 
the  sand  shrinks  and  parts  from  the  roof, 
ami  on  commencing  to  till  again,  the  water 
makes  its  way  over  the  sand  and  down  to  the 
barriers,  and  there  is  ;i  very  great  weight  put  on 
to  the  barriers  rather  suddenly.  This  breathing 
of  the  barriers  cannot  lie  seen,  but  it  is  quite 
enable  to  suppose  it  occurs.  This  movement 
of  the  barriers  opens  the  joints  at   the   roof  and 

floor  \   therefore,  to  remedy   this  trouble  of  leak-, 

some  coarse  stuff  should  !»•  mixed  with  the  sand.  It 
would  also  make  the  filling  leach    quicker,  and    it 
would  reduce  the  cosl   of   tilling,  as  the   barri 
would  m>t  i  much  particular  work  on  them. 

'I'm  crush  this  coarse  filling  would  nol  incr< 
the  c  the  above  saving  would   more   than 

pay  for  the  crushing.     Personally,   I   think   we 
should  do  away  with  built  barriers  as   much 
ible.     For  "Id  workings,   some  drive    w ! 
the  lower  rib    is    solid    or    mostly    SO,    should    be 

selected,   eithei    between   the   shafts  or  on   the 


outer  side  m|'  the  .-I,  ie  drive  blocked  off  and 

the  whole  tilled,  blocking  up  the  drive-  in  rota- 
tion until  the  area  i-  finished.  After  being 
allowed  to  drain,  any  of  these  drives  could  be 
reopened  to  get  out  the  .line  pillars,  or  any  other 
ore  that  was  worth  the  trouble.  In  new  work, 
the  getting  out  of  the  ore  and  tilling  could  be 
done  as  mentioned  in  the  June  Journal,  p.  45l', 
in  this  way  only  bozholes  would  need  barriers. 

Mr.  H.  A    White  (Member  of  Council):     I 

should  like  to  ask  exactly  how  the  coarser  rock  is 
going  to  help  you  I 

Mr.  Tom  Johnson  :  If  there  is  a  leak  in  the 
barrier  the  coarser  particles  will  go  with  the 
stream  towards  the  leak  :  the-i arser  particles 

will  get  stopped  at  the  leak,  other  particles  back 
up  against  the  coarser  ones,  and  SO  on  until 
slime  will  not  |  something  in  the    manner 

in  which  we  would  form  a  filter.  Once  the  filter 
was  formed  it  would  not  matter  how  much 
breathing  of  the  barrier  took  place,  it  would  not 
leak  sand,  only  water  which  does  not  matter. 
Another  thing  1  may  mention  is  that  I  do  not 
think  it  is  necessary  t->  send  Band  down  with 
water  in  our  deep  vertical  shafts.  1  think  it 
could  be  sent  dowD  dry,  in  the  same  condition  it 
is  received  from  the  dumps.  The  question  of 
-ending  sand  down  with  water  or  dry.  is  more  a 
chemical  than  a  mechanical  one,  due  to  the 
nature  of  the  water  after  D 

Speaking  of  dumps,  on  the  night  Mr.  l'am  - 
paper  was  read.  Mr.  W.  T.  Anderson  mentioned 
that  lie  looked  forward  l"  the  time  when  all  our 
dumps  will  have  disappeared.     1   do   not    know 

that    I  should  like  t<>  live  SO    long,    if    we  have  to 

wait  for  the  sand  filling  to  cause  the   disappear 

ance.       I  think  it  impossible  to  put  the    whole     »f 
sand  back,  and  those  who  expect   it,   ex] 

loo  much.      The  crushed  ruck  is    in    the    ratio    of 
10  to  (J  with  the    -"lid  rock,  and  if  we  allow  40 
-lime,  then  the  -and  remaining   is  enough    to   till 
up  all  the  excavations  made,  ami   we  cannot  do 
that.      The  -ute. I  waste  will  not  affect    the   c| 
tion  much,  as  the  excavations  will  be  reduced  by 
the  weighting  of  the  roof  to  that  amount.       I 
by  one  of  our  technical  pipe)-,  that  Borne  people 
an-  of  the  opinion  that  sand-filling  is  more  "r  lees 
a  failure.      1  do  n<it  think  so,  1  think  if 
to  turn  out  . 

Mr.  G.  H.   Smith   |  Vembet  |  :     Th<  on 

the  I'ernir.i  Deep   are    1 -.  Bd.  per   ton.      That    i- 

[pensive  Another  thing 

the  difficulty  of  making  tie  bt. 

Why  nut  put  in 

Mr.  R.  E.  Sawyi  I  should  likp 

Mr.  John  'dil 

not  i 
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Mr.  Tom  Johnson  :  That  is  a  matter  of  ex- 
pense :  also  the  movement  of  the  roof  or  floor 
would  crack  and  crush  the  concrete,  or  any  solid 
barrier,  where  timber  gives  way  an  appreciable 
amount  before  breaking.  Using  concrete  at  the 
roof  oi  floor  is  liable  to  fail  for  the  same  reason. 
1  think  the  best  way  is  to  take  advantage  of  any 
natural  barriers  such  as  faults,  dykes,  etc.,  and 
use  as  little  artificial  barrier  as  possible. 

Mr.  B.  C.  Travers  Solly  {Member) :  I  should 
like  to  know  how  Mr.  Johnson  would  propose  to 
carry  the  dry  sands  down  the  shaft  1 

Mr.  Tom  Johnson  :  The  sand  would  fall  like 
rain.  It  would  not  drop  in  a  lump.  You  can 
stand  in  a  shaft  and  allow  the  fine  sand  to  come 
from  the  top  and  drop  on  you.  It  must  be 
understood  that  the  sand  would  be  passed  through 
a  grating. 

Mr.  F.  W.  Cindel  (Member) :  In  regard  to 
falling  sand,  I  notice  that  in  the  discharge 
of  cyanide  tanks  the  hole  in  the  bottom  of  the 
tank  gradually  becomes  choked  up.  Now  as  Mr. 
Johnson  proposes  to  take  the  sand  from  the 
dumps,  there  is  of  course  a  certain  amount  of 
moisture  in  the  dump,  and  it  seems  to  me  that  if 
this  sand  is  taken  directly  from  the  dump,  and 
not  being  dry  enough  it  is  liable  to  choke  up  the 
pipes. 

Mr.  Tom  Johnson  :  There  might  be  a  diffi- 
culty at  the  entrance  of  the  pipe,  if  using  sand 
containing  a  large  amount  of  moisture  for  so 
called  dry  sand,  but  there  would  be  no  difficulty 
below,  as  the  sand  would  begin  to  lose  its  mois- 
ture in  rushing  through  the  air.  The  choking 
up  of  the  tank  outlet  is  generally  caused  by  the 
bottom  layers  of  sand  in  the  tank,  these  bottom 
layers  usually  being  much  wetter  than  the  aver- 
_  .  For  passing  dry  sands  down  a  shaft  large 
pipes,  or  a  whole  compartment  wTould  be  used. 

Mr.  F.  W.  Cindel :  I  should  like  to  ask  if 
this  method  has  been  tried  .' 

Mr.  Tom  Johnson  :  I  do  not  think  so. 

Mr.  M.  H  Coombe  (Member)  :  The  point 
that  troubles  me  is  as  to  what  happens  to  the 
I  in  a  stope  that  carries  a  watery  footwall 
or  banging  .'  The  whole  thing  would  become  a 
huge  quicksand  which  could  not  possibly  support 
the  hanging  ami  would  in  its  turn  become  a 
danger  and  .-tanding  menace  to  the  levels  below 
when  the  pillar  or  stub  crushed  or  decayed  above 
the  love], 

Mr.  Tom  Johnson  (Member of  Coimcil):  That 

ertainly  one  of  the  dangers  we  have  to  guard 

:  it  is  recognised  and  will  be  provided  for 

at  the  Ferreira   Deep.      The    water    must    be  led 

away     to    the    outside    of    the    barrier,    and  not 


allowed  to  stay  in  the  sand.  This  can  be  done 
by  pipes  of  iron,  wood,  clay,  etc.,  or  by  laying  a 
track  of  rocks  covered  by  matting,  etc.,  to  keep 
out  the  sand,  or  the  stope  could  be  left  unfilled 
if  necessary. 

Mr.  M.  H.  Coombe  :  The  whole  thing  hangs 
on  our  mining  methods.  We  are  losing  the  art 
and  have  ceased  to  mine.  In  other  countries 
where  mining  methods  are  adopted  one  does  not 
hear  of  the  ventilation  question.  The  stopes  are 
filled  with  rock  and  the  air  currents  can  be 
controlled  and  taken  where  desired.  Here,  where 
such  huge  mills  have  to  be  supplied  with  rock, 
everything  is  done  at  such  a  rush  underground 
that  we  have  not  time  to  apply  common-sense 
methods  in  our  mining  practice,  therefore  every- 
thing is  gutted  out  and  left  open — "If  the 
hanging  stays,  all  right ;  if  it  does  not,  let  it 
come."  That  is  our  mining  on  the  Rand  to-day, 
and  sand  filling  in  our  flat  stopes  is  not  going  to 
be  a  cure  but  rather  add  greatly  to  the  troubles 
of  cur  underground  men. 

Mr.  Fraser  Alexander  (Member  of  Council): 
I  think  the  average  miner  in  dealing  with  sand 
filling  is  rather  getting  out  of  his  element.  I  do  not 
want  to  disparage  Mr.  Johnson's  remarks,  for  he  is 
experienced  in  both  practices,  but  we  know  from 
the  experience  of  handling  sand  dumps,  that  it  is 
not  every  man  who  can  handle,  large  quantities  of 
sand  economically.  I  think  we  have  probably 
reached  that  stage  in  sand  filling  in  the  mines 
where  the  miner  finds  that  handling  sand  is  some- 
what different  to  handling  rock,  and  I  believe  in 
a  combination  of  the  two.  I  agree  with  Mr. 
Johnson's  remarks  that  he  requires  a  filter  bed 
that  will  assist  leaching  in  the  mine,  and  a  man 
thoroughly  acquainted  with  the  handling  of  sand 
could  assist  the  miner  in  this. 

Mr.  Tom  Johnson  :  The  point  seems  to  be 
forgotten  that  if  you  put  in  a  pack  wall,  you 
still  have  to  put  in  a  wood  barrier  making  a 
double  expense.  A  pack  wall  newly  put  in, 
would  not  stand  the  weight  of  sand  and  water, 
which  on  the  Ferreira  Deep  has  several  times 
amounted  to  as  much  as  1,400  tons  of  sand  in 
four  hours  or  so,  plus  the  water  (calculate  the 
weight  when  the  stope  is  about  full.)  The  trouble 
is  the  movement  of  the  barriers  :  coarser  stuff  to 
form  filters  is  the  help  we  need.  If  we  had 
packs  in  that  had  been  compressed  with  the 
weight  of  the  roof,  it  would  be  feasible  to  use 
them. 

The  coarse  crushing  I  speak  of  is  not  by  the 
battery,  but  by  a  crusher.  I  think  1  mentioned 
in  my  last  contribution  to  this  pajier,  that  at  one 
colliery  they  passed  their  filling  through  3^  in. 
apertures.  At  the  colliery  I  visited  in  Belgium, 
30%  of  the  filling  was  from  §  in.  up  to  2  in.,  this 
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latter  is  what  I  should  like  to  see  going  in  with 
the  sand.  I  believe  there  is  no  place  in  the 
world  where  they  have  tried  to  water-fill  stuff  of 
such  average  fineness  as  we  are  doing  here. 

These  remarks  to-night  apply  to  the  deep 
levels.  Outcrop  mines  have  a  pull  over  the 
deeps,  as  they  do  not  need  to  use  so  much  water 
as  the  deeps  do,  for  they  can  go  more  direct  to 
the  stopes. 

The  Chairman  :  It  seldom  happens  that  a 
new  process  for  doing  anything  can  be  introduced 
without  unexpected  difficulties  developing,  and  I 
hope  that  our  mining,  metallurgical  and  mechani- 
cal engineers  will  all  be  able  to  do  something 
towards,  solving  this  problem. 

Mr.  Robt.  Allen  {Member  of  Council):  In 
connection  with  the  author's  interesting  paper,  a 
short  description  of  the  rill  system  of  stojnng  and 
filling,  a  method  largely  used  in  Western  Austra- 
lia, may  be  of  interest  to  some  members. 

When  working  under  ideal  conditions,  the  ore 
body,  if  continuous,  is  divided  into  blocks  by 
equidistant  levels,  about  200  ft.  apart,  and  by 
equidistant  winzes  on  the  hanging  wall  side  of 
the  lode  at  about  from  150  ft.  to  200  ft.  apart. 
The  reason  for  having  the  winzes  on  the  hanging 
wall  side  is  that  the  stopes  are  thus  filled  with 
the  least  amount  of  handling.  The  accompanying 
diagram  shows  how  a  mine  is  blocked  out  in  the 
above  manner.  It  is  assumed  in  it  that  only  one 
winze  is  connected  with  the  surface.  This 
serves  as  a  pass  for  filling,  but  the  number  of 
passes  from  the  surface  is  purely  a  matter  of  con- 
venience. 

The  filling  usually  consists  of  fresh  residue, 
which  may  be  of  sand,  or  of  roasted  "  slimed  " 
ore  or  of  raw  "  slimed  "  ore,  and  which  may  con 
tain  up  to  25%  of  moisture.  If  the  residue 
contains  too  much  moisture  there  is  a  danger  of 
it  clogging  the  passes,  so  that  sometimes  it  is 
necessary  to  stack  it  on  the  surface  for  a  short 
time  previous  to  delivery  to  the  mine,  and  by  this 
means  also  much  of  its  residual  cyanide  content 
is  destroyed.  No  chemical  treatment  whatever 
of  the  residue  to  destroy  its  cyanide  contents 
18  practised  in  Western  Australia.  The  residue 
received  from  the  surface  can  be  distributed  to 
the  various  winzes  by  means  of  a  belt  conveyor 
system  along  a  disused  level  above  the  topmosl 
working 

The  methods  of  stoping  and  filling  on  the  rill 
system  are  as  follows  :  -On  any  particular  level 
a  leading  -!ope  is  taken  out  below  the   ore   to   be 

mined,  when  the  drive  is  timbered  usually,  either 

by  -ingle   stulls,  or   when    the   lode  is  over  14  It. 

wide,  by  saddlebacks,  at  intervals  of  6  ft.  The 
latter  consist  of  pain  of  stulls  sloping  towards 
one  another  like  the  rafters  of  a  roof,  and  bearing 


upon  a  longitudinal  ridging  of  sawn  timber  2  in. 
thick.  The  stulls  are  lagged  with  poles  about 
i  in.  in  diameter  of  a  local  wood  called  gimlet 
wood,  or  with  old  iron  pipes.  The  lagging  is  in 
turn  covered  with  old  filter  cloths,  or  the  -ides 
and  linings  of  cyanide  cases  or  any  other  inexpen- 
sive material  which  serves  to  prevent  the  residues 
from  falling  through. 

Two  alternative  methods  of  stoping  the  ore 
are  shown  at  A  and  II  on  the  diagram  In  the 
former  all  the  holes  are  "  down  "  holes  and 
can  lie  drilled  wet,  which  is  an  important  con- 
sideration in  view  of  the  necessity  of  reducing 
dust  production.  In  this  method  the  benches 
are  taken  out  at  an  inclination  slightly  Batter 
than  that  of  the  natural  slope  of  the  filling,  which 
in  the  case  of  residues  is  about  45*.  This  is  the 
more  commonly  used  method. 

In  the  method  shown  at  P»  the  ore  is  mined  by 
a  series  of  horizontal  cuts,  and  Bome  of  the  holes 
drilled  must  be  "  uppers  "  and  drilled  dry. 

Usually  during  the  timbering  of  a  drive  ore 
chutes  are  put  in  at  di.-tances  of  about  50  ft.,  one 
(P)  midway  between  the  winzes  (W),  the  others 
(Q)  being  intermediate.  As  stoping  proci 
passes  about  4  ft.  x  4  ft.  in  the  clear  are  built 
above  these  chutes,  usually  of  7  in.  logs,  but 
sometimes  of  9  in.  x  :5  in.  sawn  timber.  Kadi 
winze  is  also  "  cribbed  "  up  except  when  it  will 
not  be  required  later  on  for  passing  "  filling  "  to 
lower  workings  or  for  ventilation.  In  such  a 
case  the  timbering  of  the  level  below  the  winze 
can  be  closed  up  and  the  winze  filled  up. 

The  breaking  of  the  ore  and  the  filling  of  the 
stopes  with  residues  succeed  one  another  alter- 
nately. Before  the  benches  of  ore  are  blasted 
eucalyptus  saplings  or  Blabs  are  laid  en  the  slop- 
ing surface  of  the  residue  filling.  These  serve 
to  keep  separate  to  a  great  extent  the  broken  ore 
from  till'  residue,  and  assist  in  its  "rilling"  into 
the  passes,  very  little  labour  being  then  required. 
The  passes  are  then  built  up  close  to  the  working 
-  and  covered  over  to  prevenl  residues  from 
entering  them,  and  the  poles  or  slabs  are  removed. 
More  residue  i-  then  dumped  down  the  wii 
into  the  Btopes,  filling  them  up  to  a  convenient 
distance   from   the   far,-,      win-  ipe  has 

assumed  the  appearance  shown  al  < '.  when  all 

«.re  can  be  rilled  to  the  passes  I',  the  intermediate 
i(>   are   no    longer    entirely    nee.  As 

Btoping  proceeds  the  appearance  of  tin 

>mes  similar  to  that  shown  at  1).     It  is  usual 
series  oi   blocks  oo  the  same  level 
simultaneously,  so  that  the  tilling  of  the 

with  residue  <>n  both  sides  of  the  winzes  and   the 

building  up  of  the  i  irried  on  sym 

metrically.     When  tie  iten 

out,  as  shown  at   K,  it  i-  u-ual  to  sink  Bubtid 
winsei    1!    in   the    triangular    blocks   of   ore  left 
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below  the  level  above,  through  which  the  residues 
for  filling  can  be  dropped.  The  lodes  in  "Western 
Australia  are  usually  very  steep,  and  the  rill 
system  of  stoping  and  tilling  is  generally  parti- 
cularly applicable  to  them.  Generally,  as  tin- 
dip  of  the  lodes  decreases  below  4-V,  more  and 
more  shovelling  is  necessary  to  assist  the  rilling, 
and  the  method  becomes  inapplicable  when  tin- 
dip  is  less  than  about  35°. 

Filling  with  residue  in  Western  Australia  has 
:i   in   use   for  about  13  years,  and  its  present 
cost  is  about  lOd.  per  short  ton  of  ore  mined. 

The  accompanying  photograph  is  of  an  under- 
ground   belt    conveyor   installed    on    the     Great 
Boulder  Perseverance  mine  for  distributing  resi 
due,  the  drive  it  was  installed  in  being  specially 
driven  for  it. 

A  Member  :     What    is    the  average  dip  of 
their  stopes  ! 

Mr.    R.    Allen  :      They  are   very   steep,    quite 
different  to  what  they  are  here. 


Mr.  G.   H.  Smith  (Member)  :     What    is   the 
average  dip  of  the  face  from  the  win/ 

Mr.  R.  Allen  :     About  |.V 


THE  EFFICIENCY  OF   LABOUB    UNDER 
GROUND. 


(Read  at  August  Meeting,  1910.) 
By  Tom   JoHKSON   (Member  of  Council). 


DISI  I  SSION. 

Mr.  W.  S.  V.   Price  (Memh  1  was  more 

than  pleased  to  rind  that  a  phase  of  mine 
economies  ( I  had  almost  said  mine  economy  as 
practised  on  the  Eland)  was  to  be  dealt  with  at 
our  last  meeting,  and  introduced  by  bo  able  an 
exponent  as  the  author. 

It  may  be  taken  as  an  axiom  that  economy 
without  efficiency  is  only  another  way  of  spelling 
extravagance,  yet  to  the  average  mining- man  it 


ITndereronnd  Conveyor  on  the  (rreat  Bon lder  Hi  (told  Mine,  "  Dudri'-nl 

Kehidue  for  Filling. 
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would  appear  as  if  most  of  the  mine  managers 
studied  economy  instead  of  efficiency  with  regard 
to  their  white  workers.  Possibly  the  reason  for 
this  is  the  same  as  that  alluded  to  by  the  author 
with  regard  to  a  certain  class  of  shift-bosses,  viz., 
lack  of  experience  in  themselves.  There  are  some 
wide-awake  managers  who  do  try  to  gauge  a 
man's  capabilities  and  who  pay  him  accord- 
ingly, and,  as  was  pointed  out,  he  will  and  does 
get  better  value  for  every  pound  he  pays.      He 

-  and  keeps  a  good,  efficient  and  trustworthy 
lot  of  men  who  are  proud  to  work  under  a  boss 
who  knows  his  own  work  and  knows  when  his 
subordinate  does  a  good  day's  work. 

On  the  mine  where  I  am  working  there  is  a 
system  of  calculating  all  the  expenses  connected 
with  the  stopers.  Every  day  returns  are  made 
out  showing  number  of  boys,  number  of  holes, 
inches,  and  the  amount  of  gelatine  used.  After 
measuring-up  day,  it  is  ascertained  exactly  how 
many  boys  were  required  to  break  a  fathom  of 
ground,  or  a  ton  of  rock ;  and  the  number  of 
pounds  of  gelatine  to  break  a  fathom  of  ground  ; 
the  men  being  paid  bonuses  on  these  figures. 
.Making  all  allowance  for  different  kinds  of  rock, 
hard  or  soft,  etc.,  a  very  good  idea  of  a  man's 
efficiency  can  be  formed.  For  instance,  in  one 
it  had  taken  a  great  number  of  boys  to  break 
a  fathom  of  ground,  but  the  amount  of  gelatine 
per  fathom  was  very  low.  What  did  that  show1? 
That  the  man  had  poor  boys,  but  being  a  good 
miner,  knowing  his  boys  could  not  drill  long 
holes,  he  only  put  the  burden  on  them  that  a 
short  hole  could  carry  and  then  gave  it  just 
sufficient  to  break  it.  So  I  think  this  is  quite  a 
in  the  right  direction. 

It  may  not  be  necessary  for  the  supreme  head 
of  a  concern  (mine  or  store)  to  have  worked  in 
each  and  every  department  under  him,  although 
it  would  doubtless  be  of  great  advantage,  but  I 
certainly  think  that  those  immediately  in  charge 
of  any  workmen  should  be  men  who  have  done 
the  actual  work  themselves,  so  that  whatever 
may  go  wrong  they  could  tell  what  to  do  to  right 
it.  Some  may  think  this  a  pretty  tall  order  in 
mining,  but  when  I  was  at  sea  I  used  to  think 
that  the  mate  of  a  sailing  vessel  who  could  not 
do  anything  that  was  required  on  board  of  his 
own    vessel,    was  not  fit  for  the  berth,  whether  it 

-  to  make  a  sail  or  spar,  caulk  a  deck,  or  put 
a  few  rivet-  in  the  hull,  and  the  same  principle 
applies  to  a  DOSS  in  a  mine.  A  few  years  ago  I 
beard  a  shift-b  that  he  "  was  not  in  the 
miii':  to  teach  miners  their  work,  they  were 
supposed  to  know  their  work  before  they  started 
on  the  mine.''  That  may  have  been  all  right 
then,  but  even  with  my  limited  experience  I  have 
found  that  a  good  many  men  need  quite  a   lot  of 

:hing,    and     if    by    doing    that    a    shift-boss 


increases  the  miners'  efficiency,  I  claim  he  is  only 
doing  his  duty,  for  I  take  it  that  that  is  why  a 
man  is  put  in  such  a  position — to  get  the  best 
work  done.  There  is  one  very  big  mistake  often 
made  by  otherwise  zealous  shift-bosses,  they  seem 
to  forget  that  the  white  miner  cannot  do  (is  not 
supposed  to  do)  the  work  himself,  but  to  make 
his  boys  do  it.  He  will,  as  the  author  has  pointed 
out,  get  in  a  temper  and  bully  a  man  before  his 
boys,  which  can  only  spoil  discipline,  which  is 
already  too  lax.  Or  if  a  man  complains  of  laziness 
or  insolence  on  the  part  of  the  boys,  he  only 
laughs  at  him,  whereas  if  a  native  complains  that 
he  has  to  work  for  his  pay,  he  appears  to  side 
with  him.  The  native  is  the  unit,  not  the  white 
Train  the  white  man  how  to  get  the  last 


man. 


ounce  out  of  those  under  him,  and  the  only  way 
to  do  that  is  for  the  white  man  himself  to  have 
learned  by  actually  doing  the  work,  so  that  he 
shall  not  expect  an  impossibility.  The  same 
thing  holds  in  this  case  as  I  mentioned  be- 
fore, for  after  all,  the  white  man  is  not  the 
mine?-  as  we  mean  the  word  at  home,  but  ganger 
or  boss,  and  I  hope  he  always  will  be  in  this 
country. 

The  author  spoke  of  the  way  men  are  paid  a 
fixed  or  standard  wage,  no  matter  how  much  or 
how  little  work  is  done.  We  know  that  is 
foolish,  as  the  good  man  gets  discouraged  and 
the  lazy  or  otherwise  inefficient  is  satisfied  to  do 
as  he  is  doing,  seeing  that  he  is  as  well  paid  as  a 
first-rate  man.  There  is  another  way  whereby 
good  men  are  discouraged.  The  same  rate  will 
be  paid  for  stoping  or  development  whether  the 
ground  is  hard  or  soft,  tight  or  easily  broken  ! 
One  man  may  have  the  luck  to  get  a  big  cheque 
for  very  little  work,  and  another,  perhaps  better, 
man  will  slave  for  barely  day's  pay.  Perhaps  I 
am  digressing  from  the  point  at  issue,  but  a 
little  common-sense  would  prevent  such  a  piece 
of  injustice. 

When  I  spoke  at  our  last  meeting  I  said  that  the 
author's  paper  was  practically  bound  up  in  that 
of  Mr.  Penlerick's.  I  mean  this.  Improve  the 
conditions  underground  and  you  will  increase  the 
efficiency  of  all,  of  coloured  first,  for  a  native 
cannot  drill  as  well  in  a  gas-laden,  foul  atmosphere 
as  he  can  if  the  air  approaches  something  akin  to 
purity  ;  the  boss  too  will  feel  more  like  hustling 
round  a  bit  if  his  head  is  clear  of  smoke,  etc., 
instead  of  being  half  "  dopy."  We  know  that 
mine  gas  is  not  the  only  thing  that  makes  men 
"  dopy  "  underground,  they  have  been  known  to 
get  it  in  other  ways,  even  sometimes  in  a  canteen; 
but  what  has  the  average  miner  got  to  keep 
him  out  of  the  canteen  %  Go  to  the  average  mine 
single  quarters  and  see  how  snug  and  homelike 
they  are !  I  say  nothing  about  boarding  houses,  for 
some  are  very  well  kept,  and  all  things  considered, 
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such  as  the  erratic  hours  of  mining  men,  etc.,  they 
keep  very  fair  tables.  There  are  exceptions  of 
course,  where  the  boarding-house  keeper  is  first 
cousin  to  a  shark  and  anything  is  good  enough  for 
a  common  miner  ;  but  in  most  cases  it  is  easy  for 
a  man  to  board  elsewhere  if  he  is  not  satisfied. 
But  a  man's  life  is  something  more  than  work, 
eat  and  sleep,  and  what  has  the  miner  got  to 
keep  him  from  the  canteen,  which  spoils  the  effi- 
ciency of  many  of  our  very  best  men  '.  We  heard 
about  having  better  rooms,  efficient  change-houses, 
etc.,  at  our  last  meeting.  The  inefficiency  of  the 
latter  makes  many  men  keep  their  digging  clothes 
in  their  rooms  in  spite  of  the  law.  I  remember 
that  Dr.  Macaulay,  in  his  paper  on  mine  gases,  a 
few  years  ago  said  it  was  up  to  the  miners  to  use 
the  means  at  their  disposal  to  prevent  dust  and 
gas,  etc.,  and  I  quite  agree  with  him,  although 
in  this  case  many  men  keep  their  clothes  in  their 
rooms  because  they  are  not  safe  in  the  change- 
house,  or  may  be  owing  to  the  stupid  or  defec- 
tive system  of  heating.  Their  clothes  are  damp 
when  they  go  to  put  them  on,  and  that  is  a  very 
good  way  to  get  a  touch  of  the  pneumonia  we 
heard  so  much  about  last  meeting.  I  have  known 
change-houses  where  the  steam  pipes  were  up  in 
the  air  over  the  tops  of  the  lockers.  You  would 
think  they  wanted  to  warm  and  ventilate  the  roof 
of  the  change-house.  The  engineer  that  invented 
and  installed  such  a  system  evidently  knew  very 
little  of  the  action  of  heat  and  evidently  thought 
it  struck  down.  In  other  ways  I  admit  the 
miner  does  neglect  the  means  at  his  disposal  to 
maintain  his  health,  and  thereby  increase  his 
efficiency.  I  am  sure  that  I  have  inhaled  far 
more  dust,  gas,  smoke  and  foul  air  generally  in 
six  months'  shift-bossing  than  I  did  in  six  years' 
mining.  I  need  to  keep  telling  men  to  use  the 
water  hoses,  etc.,  at  their  working  places.  How 
very  rarely  we  find  men  keeping  the  face  of  the 
rock  wet  when  collaring  a  hole,  and  if  spoken  to 
about  the  dust  from  it,  they  will  tell  you  it  is  to 
be  a  wet  hole  when  it  is  in  far  enough.  1  have 
repeatedly  told  men,  and  insisted  on  it,  that 
water  be  applied  to  the  face  as  soon  as  the  drill 
strikes  the  rock,  whether  it  is  for  "  wet  hole  "r  a 
dry  one.  It  is  necessary  from  the  miner's  point 
of  view  to  prevent  dust,  and  it  is  equally  impor- 
tant from  the  owner's  point  of  view,  for  it  help 
keep  the  temper  of  the  drill  and  so  increases  the 
efficiency  of  the  drill,  and  thereby  the  miner. 
The  drills  need  all  the  nursing  we  can  give  them 
to  keep  their  temper  and  incidentally  the  cutting 
edge,  for  goodness  knows  the  tempering  of  tie- 
drills  is  seldom  troubled  about  in  the  shops,  they 
are  not  paid  to  do  that,  and  so  long  as  tiny  lock 
pretty  and  the  (lumber  is  turned  out,  all  i>  well. 
In  this  way  the  efficiency  of  all  connected  is 
seriously    impaired.       To    my    mind,    the   whole 


system  is  entirely  wrong.  Instead  of  the  drill- 
sharpener  being  paid  so  much  per  score  or 
hundred,  he  should  lie  paid  so  much  per  machine; 
then  far  more  attention  would  be  paid  to  the 
tempering  and  steel  would  be  tempered  to  cut 
the  particular  kind  of  rock  for  which  it  is  to  be 
used.  The  steel  bill  per  month  would  be 
decreased  by  quite  50%,  for  drills  that  now 
stamped  up  with  a  few  taps  of  the  machine 
would  do  duty  for  two  or  three  hole-,  and  even 
then  would  not  come  out  of  the  hole  like  so 
many  we  see — either  fiat  or  else  the  corners  all 
broken  ofE  The  amount  of  steel  wasted  each 
month  must  be  enormous,  to  say  nothing  of  the 
smith's  time  in  cutting  off'  damaged  ends,  etc., 
and  the  miners'  time  changing  drills  in  the 
machines.  The  same  thing  applies  to  hand-drills, 
a  white  man  does  the  mechanical  part  in  the 
drill  sharpening  machine  and  a  nigger  looks  after 
the  tempering,  if  any.  How7  does  this  affect  the 
dust  question  .'  A  well  tempered  drill,  drilling  a 
dry  hole  ruts  the  rock  and  the  chips  fall  to  the 
ground,  but  the  badly-tempered  drill  has  to 
pound  and  pulverise  the  rock  and  then  the  tine 
particles  float  about  in  the  air  and  get  inhaled  by 
the  miner  and  his  boys.  I  like  the  author.-  idea 
of  the  shift-boss,  or  what  would  be  his  equivalent, 
g<tting  paid  a  bonus  for  the  efficiency  of  those 
under  him,  and  would  like  to  sec  it  put  in  force 
now,  but — and  it  is  a  very  big  but-  —only  one 
man  would  have  to  have  the  handling  of  one 
squad  of  men,  they  would  always  have  to  be  on 
the  same  man's  shift,  and  no  one  else  must  lie 
allowed  in  their  working  place,  or  we  should  find 
exactly  what  is  happening  all  along  the  Hand 
where  men  are  working  double  shift-,  i.e.,  the 
loafer  would  get  the  same  as  the  hustler'-  -hare  of 
the  cheque,  w  bile  the  hustler's  average  was  reduced 

tO  the  Ordinary  dead  level.  One  man  one  job  is 
a  pretty  good  principle  anywhere,  but  especially 
in  mining,  where  we  BO  very  rarely  find  two  men 
who  do  the  same  work  in  exactly  the  same  way. 
There  are  -.,  many  ways  whereby  the  general 
efficiency  of  the  mine  workers  could  he  improved 

that  it  would  perhaps  he  wearisome  to  continue, 
hut  one  thing  .-tands  out  very  -tr  mgly  in  my 
mind    i-  ral  efficiency    destroyer,    and    that 

i-  that  curse  of  the  Kami,  Keep  the  mill  going  ! 
It  docs  not  matter  (at  least  it  lock-  that  waj  ) 
what  through   the  mill,  hut   the  directors 

must     not    on    any    account     hear    that    the   mill 

has  been  stopped.    Seven  days  a  week  it   baa  to 

he  f,.l  with  something.  Would  it  not  1"-  better 
t.,  inn  it  only  five  days  a  week  and  put  only 
\,iv  tineh  totted  ore  through,  leaving  out 
■  j  thing  except  i  aj  dirt  I  >!  ourse  we  cannot 
sort  tine.-,  but  if  closer  attention  was  given  to 
mining  only   the  pay-ore,   more  resueing  d 

:  cue  in  developing  so  that  while  the  mine 
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is  being  opened  up  the  thought  of  handling  the 
broken  rock  from  the  stopes  will  be  kept  in  mind, 
efficiency  would  be  improved,  dividends  would 
rise,  and  the  wages  need  not  come  down  at  all, 
but  if  anything  increase  to  those  who  put  their 
hearts  ami  their  backbone  into  their  work. 

Mr.  E.  J.  Wiseman  (Associate)  :  It  is  with 
some  hesitation  that  1,  as  a  young  man,  venture 
to  add  any  remarks  to  this  excellent  paper  ;  but 
every  practical  miner  who  gives  this  subject  a 
little  serious  thought  will  agree  with  the  author 
that  there  still  remains  ampla  scope  for  improv- 
ing our  efficiency  underground. 

In  one  part  of  his  paper  he  deals  with 
methods  whereby  better  results  would  be  obtained 
in  the  breaking  of  ground,  and  I  will  endeavour, 
if  possible,  to  emphasise  his  remarks  in  this 
direction  by  bringing  forward  some  ideas  I  have 
heard  expressed  on  the  matter  by  old  experienced 
miners,  in  the  way  of  comparisons  between  hand 
and  machine  stoping.  One  cannot  but  be  very 
forcibly  impressed  by  the  great  difference  existing 
between  the  efficiency  we  obtain  from  hand  and 
machine  stoping.  A  good  hand  stoper  on  contract 
would  not  expect  a  good  cheque  if  he  did  not 
break  five  fathoms  of  ground  per  case  of  explosives 
used,  while  his  fellow  workman,  the  machine 
stoper,  is  well  satisfied  if  he  manages  to  break 
only  three  fathoms  per  case.  Both  men  may  be 
equally  energetic  and  capable  miners,  and  have 
similar  working  conditions  as  regards  stoping 
width,  dip  of  reef,  and  breaking  qualities  of 
ground.  Naturally  one  asks  why  this  disparity 
should  exist,  and  why  we  have  this  expenditure 
of  energy  in  one  case,  without  a  compensating 
efficiency.  Is  it  due  to  the  two  different  ways  the 
men  stope,  and  does  the  system  of  handstoping 
possess  any  advantage  over  the  methods  prevail- 
ing' in  machine  stoping?  The  machine  stoper 
drills  his  four,  five  and  six  holes  per  bench,  as 
the  case  may  be,  each  shift.  It  is  not  so  long 
since  he  used  to  fire  all  these  holes  at  one 
blast,  with  the  result  that  long  sockets  were  often 
left  ;  the  whole  bench  would  sometimes  be  hung 
up,  or  one  hole  would  cut  out  another,  and  so 
leave  a  misfire.  As  this  did  not  pay  him  he 
irted  to  the  scheme  of  blasting  only  the  front 
holes  on  one  shift,  leaving  the  back  holes  for  the 
next,  and  found  he  was  then  better  able  to  judge 
tli'.-  burden  on  the  holes  and  the  formation  of  the 
ground,  and  so  obtained  better  results  for  the 
amount  of  explosives  he  used.  This  is  the 
system  of  blasting  now  in  vogue.  But  still  the 
hand  stoper  can  Bhow  greater  fathomage  per  i 
of    expl  ised,   and    why   is    il    so?      If    the 

machine  -toper  pondered  the-  matter  over  he, 
would  probably  conclude  that  the  hand  stoper's 
method  must  be  better  th  in  his  own,  and  set  him- 
self to  find  out  where  it  was  so. 


The  hand  stoper  drills  only  one  hole  a  shift  on 
each  bench,  and  blasts  it  separately.  Sometimes 
he  does  drill  two  holes  on  the  bench,  not  more, 
and  even  then,  after  blasting  them  together,  he 
will  likely  find  that  he  has  not  obtained  as  good 
results,  as  if  one  hole  at  a  time  had  been  drilled 
and  blasted  on  that  bench.  AVould  it  therefore 
not  pay  the  machine  man  to  take  a  leaf  out  of 
the  hand  stoper's  book,  and  instead  of  trying  to 
drill  as  many  as  six  holes  to  a  bench,  put  in  only 
two,  and  blast  one  each  shift1?  By  giving  him 
extra  bars,  he  could  still  drill  the  same  number 
of  holes  per  machine  each  shift,  and  I  think  the 
results  would  amply  repay  him  for  the  extra 
trouble  he  is  put  to,  in  rigging  up  his  machines 
twice,  or  even  three  times,  a  shift.  He  would 
gain  further  efficiency  if  he  could  have  his  work- 
ing face  to  himself,  single  shift. 

Another  comparison  can  be  drawn  in  regard  to 
the  sockets  of  holes  left  after  each  blast.  In 
hand  stoping  we  have  the  holes  of  almost  uniform 
gauge  right  through,  so  that  the  explosive  can  be 
evenly  packed,  right  from  the  bottom  of  the  hole, 
thus  allowing  a  well-placed  hole  to  break  clean 
out.  On  the  other  hand,  in  proportion  to  the 
depth  and  burden  of  machine  holes,  what  a  large 
number  of  sockets,  1 1'  in.  to  18  in.  deep,  are  left 
standing,  especially  if  the  ground  does  not  happen 
to  lie  excejDtionally  good  breaking.  These  sockets 
represent  the  depth  drilled  by  the  loDg  chisel  bits, 
so  here  again  we  see  a  waste  of  energy.  Even  if 
the  chisels  are  well  sharpened  and  tempered,  they 
lose  their  proper  gauge  quickly,  and  the  bottoms 
of  the  holes  drilled  by  them  are  then  too 
small  to  receive  the  sticks  of  machine  gelatine 
If  the  stoper  fails  to  notice  this,  he  gets  a  cushion 
of  air  left  between  his  charge  and  the  bottom  of 
the  hole,  and  a  deep  socket  is  left  standing  alter 
blasting.  On  the  other  hand,  should  he  procure 
hand  gelatine  or  else  split  his  machine  gelatine, 
so  as  to  get  it  right  into  the  bottom  of  the  hole, 
it  simply  means  that  the  portion  of  the  hole 
drilled  by  the  chisel  is  of  such  narrow  gauge  as 
really  to  represent  only  a  hand  hole,  but  it  is 
given  the  burden  of  a  machine  hole.  So  he  gets 
another  deep  socket  left  after  blasting  it.  Under 
these  circumstances,  would  it  not  be  much  better 
to  dispense  altogether  with  the  long  chisel  bit, 
and  use  in  its  place  a  long  star  bit?  I  believe 
that  the  holes  would  then  break  better,  and  deep 
sockets  would  then  be  conspicuous  by  then- 
absence. 

I  put  forward  these  ideas  for  what  they  are 
worth,  and  am  only  sorry  I  cannot  express  them 
more  concisely.  I  believe  that,  given  an  impar- 
tial trial,  they  would  lead  to  improved  efficiency. 
1 1 ,  on  the  other  hand,  a  test  should  prove  them 
impracticable,  then  we  should  have  the  satisfac- 
tion of  knowing  that  the  present  method  of  drill- 
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ing  over  our  benches  must  be  as  good  as  we  can 
have,  as  far  as  machine  stoping  is  concerned. 

The  meeting  then  closed. 


Visit  to  the  City  Deep,  Limited. 


Some  two  hundred  members  of  tli"  Chemical, 
.Metallurgical      and      Mining      Society      paid      a 

visit    to   the   City   Deep  on  Saturday  afterm 

the  10th  September,  to  inspect  the   new  surface 

plant,  which  is  now  in  course  of  construction. 
The  visitors  were  conducted  over  the  works  by 
various  officials  of  the  company,  Mr.  Whitford 
(  dine  Manager),  Mr.  A.  M.  Robeson  (Consulting 
Mechanical  Engineer),  Mr.  E.  J.  Laschinger,  Mr. 
Simons  (Mine  Secretary)  and  others,  and  visited 
the  mill,  the  tube  mills,  the  gold  recovery  house, 
sand  plant,  slime  plant,  and  power  arrangements. 
,\  few  of  the  more  venturesome  climbed  the  big 
cantilever  boom,  which  reaches  to  a  height  of 
200  ft.  and  which  will  be  used  for  forming  the 
dump. 

In  welcoming  the  members  of  the  Society  on 
behalf  of  the  directors  of  the  Citj  Deep,  Mr.  II. 
W.  Schumacher  said  he  thought  all  would  agree 
that  these  visits  of  engineers  and  scientists  to 
the  various  mines  were  a  very  excellent  thing  for 
the  industry.  He  would  not  dwell  at  length  on 
the  special  points  of  the  new  plant,  hut  he 
thought  his  hearers  would  agree  that  those  re 
sponsible  for  its  erection  might  well  be  proud  of 
their  work.  He  referred  in  the  first  instance  to 
Mr    Robeson,  who  was  hack  at   work  again,    after 

a  short  but  serioi^  illness,  also  to  Mr.  Laschinger, 
Mr.  Bowen,  Mr.  Henderson,  and  Mr.  Ross,  all  ol 
whom  shared  the  responsibility  of  the  construc- 
tion work.  He  thought  the  City  Deep  had  the 
finest  mill  in  the  world.  They  would  have 
noticed  the  steel  work  and  the  use  made  of  rein 
forced  concrete,  and  Mr.  Laschinger's  cam  shaft 
support  which  was  an  entirely  new  feature. 
llouwer  proud  they  might  feel  of  the  work  that 
had  been  accomplished,  he  thought  if  they  asked 
Mr.  Robeson  that  gentleman  would  tell  them  he 
was  confident  of  being  able  to  do  even  better 
work  next  time.  Mr.  Robeson  had  Beveral  new 
ideas  up  his  sleeve  and  he  (the  speaker)  would 
not  give  him  away,  hut  at    their    next    plant,    the 

Modder  B,  there  would  he  a  number  of  novel 
features  of  great  importance.  One  ot  these 
would  lie  the  installation  of  the  Butt*  mm 

filter  process.  This  hail  been  tried  successfully 
in  the  States  and  in  the  mini-  of  Mexico,  and 
they  had  the  pleasure  of  welcoming  the   inventor 

I  Mr.  Paterson)  among  them  that  alter n. 

It  was  a  process  for  separating  the  gold   boIu 
tions  from  the  slime-,  and.  speaking  layman, 


he    had    no    hesitation    in    saying    that    it  struck 
him  as  being  one  ol  the  most   important  inn 
tions  introduced    since    the    tube    mills.      It   was 
installed  at  a  Barberton  mine  (the  French   B 
and  at  the  Crown   Mine-  almost   simultaneously. 
They  were  sometimes  accused   "i  being  to.,  con 

Bervative,  but  he  did  not  think  the  reproach  wa- 
ived, tor  during  the  la  -  the  indus- 
try had  made  very  gnat  strides.  A  few  y< 
ago,  for  example,  tiny  knew  very  little  about 
tube  mills,  hut  these  were  now  the  most  import- 
ant feature  of  a  reduction  plant.  The  plant  of 
the  Citj  Deep  was  aid  OUl  with  the  original 
intention  of  having  a-  the  first  unit  200  stamps 
and     nine    tube    mills.       He     thought,     with     the 

experience  they  had,  it  might  he  asserted  with 
fair  confidence  that  they  would  change  their  pro- 
gramme to  a  very  great  extent,  in  enlarging 
existing  plants.  He  did  not  think  it  likely  that 
the  City  Deep  would  ever  add  another  -tamp. 
They  would  add  tube  mills,  hut  no  more  stamps, 
and  he  thought  the  same  policy  would  he  applied 
in  very  many  other  mine-.  Apart  from  the  sur 
face  construction,  in  which  he  was  glad  they 
took  such  an  interest,  there  was  another  con- 
sideration, ami  one  he  thought  not  unimportant, 
that  was  tin'  mine.  Mr.  Whitford  and  Mr.  H. 
Stuart  Martin,  gentlemen  iii  whom  they  had  the 
fullest  confidence,  said  that  the  City  Deep  was 
going  to  be  one  ol  the  great  mine-  of  the  world. 
Me   wished  all    BUCCesS     to     the     Cheuiic.il,      Metal 

lurgical  and  Mining  Society,  and  coupled 
with  the  toast  the  name  of  it >  president,  Dr. 
Moir. 

Dr.  Moir,  in  the  course  ot  a  brief  reply,  sad 
the  works  of  the  City  Deep  had  appare  tly  been 
built  with  a  view  to  an  existence  of  Beveral  thou- 
sand years.  He  feared  that  archaeologists  of  the 
future  would  he -on  l\  pu/./led  by  the  ecclee 
tical  appearance  ol    the  concrete    buildings,  and 

he  led  astray  in  their  speculations  by    taking    the 

vat-  for  baptismal  fonts,     lb'  wished  all  su< 
to  the  ( !ity  I  >eep. 

Mr.  Whitford  and  Mr.  Robeson  also  respond 


A    SH0R1     I  >i  -'  i :  1 1  ■  i  ION    OF    I  ill     <  >i:i    l.'i  Dl  •   i  IOH 

I'l.v 


'/.     This  plant  is  d  i  to  handle  and 

treat     65,000    '  "n-    per    month,    and    in 

general  ment  and  details  of  construction 

presents  some  novel  features  which  membei 
the  Society  will  doubtli  gnise  when  locking 

I   the  plant. 

Sorting  and  C  I  from 

tin-  mini'  at  the  western  -I  imped  I 

-kip-  over  grizzlies'    into  tine  and  bins 

built  up  the 

taken  I  in.  U-lt  dire*  t  to  tin*  main 
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ore  bin.  The  coarse  ore  is  taken  by  four  36  in. 
inclined  sorting  belts  of  an  average  length  of 
150  ft.  to  the  crushers,  which  are  set  on  the  top 
of  the  main  ore  bin.  Each  belt  feeds  three 
12  in.  x  24  in.  jaw  crushers,  one  of  which  is  used 
as  a  spare.  The  return  portion  of  each  sorting 
belt  acts  as  a  conveyor  of  the  sorted-out  waste  and 
delivers  the  waste  to  a  20  in.  waste  belt  (common 
to  the  four  belts)  delivering  to  the  dump.  The 
main  ore  bin  is  113  ft.  x  23  ft.  x  16  ft  deep  in 
the  middle,  capacity  1,000  tons,  and  is  massively 
constructed  in  reinforced  concrete  so  as  to  give 
ample  strength  and  weight  to  minimize  vibrations 
due  to  the  crushers.  The  bin  has  hopper  bottoms 
fitted  with  heavy  doors  operated  by  compressed 
air.  Through  these  doors  the  crushed  ore  and 
fines  are  discharged  into  the  trucks  for  transport 
to  the  mill.  The  eastern  shaft  is  to  be  equipped 
with  crusher  station  when  the  scale  of  operations 
is  increased. 

Ore  Transport  to  Mill. — The  railway  line  to 
the  mill  is  6,500  ft.  long  and  of  3  ft.  6  in.  gauge, 
formed  mostly  in  embankment.  Maximum  grade 
2'65%.  A  train  will  consist  of  four  or  more 
•40-ton  all  steel  Klussman  trucks,  with  with  auto- 
matic bottom — side  discharge  doors.  The  electric 
locomotive  consists  of  similar  25-ton  6-wheeled 
halves  coupled  as  a  unit  and  fitted  with  vacuum 
brake  gear  for  the  control  of  the  whole  train.  Each 
half  loco,  has  a  150  H.P.  induction  motor  operat- 
ing the  driving  wheels  through  gearing  and  side 
rods.  The  two  overhead  wires  will  be  from  16  ft. 
to  17  ft.  above  the  rails.  The  novelty  of  the 
em  as  far  as  South  Africa  is  concerned  is 
that  heavy  electric  locomotives  will  operate  on 
2,000  volt  50-cycle  three-phase  current  as 
furnished  by  the  power  company.  As  one  leg 
of  the  line  must  be  earthed,  the  current  for  the 
railway  is  taken  through  buffer  transformers. 
The  loco,  will  not  run  under  the  crusher  station 
ore  bins,  thus  obviating  any  danger  ol  contact 
with  live  wires  round  the  station.  The  ore  trans- 
port line  will  also  connect  with  the  mill  stores, 
general  store  yard  and  workshops,  S.A.R.  siding, 
and  shafts. 

Stamp  Mill. — The  mill  consists  of  200  stamps, 
arranged  in  units  of  ten,  each  unit  being  driven 
by  a  50  II.  I',  motor.  Weight  of  stamps  when 
new,  2,000  lb.  The  stamps  have  long  heads  and 
short  stems.  The  mortars  are  short  with  special 
housing  round  the  heads.  A  layer  of  half-inch 
felt  is  placed  between  the  mortar  bases  and  the 
concrete  foundati'  ns.  There  are  no  king-posts, 
as  the  concrete  foundations  are  carried  up  14  in. 
wide,  with  indented  steel  bar  reinforcing  to  above 
the  level  of  the  mortar-box  tops.  On  the  tops 
of  the  foundations  Lb  bolted  a  heavy  cast-steel 
frame  which  carries  the  cam  shaft  and  stem  guides. 
b    cam-shaft   rests;   on    11   bearings,  as  beside 


the  3  main  bearings  there  are  bearings  interme- 
diate between  the  cams.  This  is  to  minimize,  if 
not  entirely  obviate,  cam-shaft  breakages  by  reduc- 
ing vibrations.  Cam-shafts  are  riffled  and  hollow. 
Stems  are  4  in.  x  13  in.  long  running  in  cast-iron 
guide  blocks  bolted  to  the  steel  guide  girts,  but 
with  a  wood  cushion  between. 

As  these  stamps  are  designed  for  very  heavy 
duty,  each  set  of  five  stamps  is  provided  with 
two  challenge  feeders  to  feed  behind  the  second 
and  fourth  stamps  of  each  mortar-box. 

The  whole  skeleton  of  the  mill-bin  structure 
and  battery  house  and  roof  is  of  steel,  wood  being 
only  used  for  bindining,  floors  and  girts  for  fasten- 
ing on  the  corrugated  iron.  The  ground  floor  of 
the  mill  is  graded  and  will  be  concreted  through- 
out. This  makes  for  cleanliness,  and  the  whole 
building  is  well  lighted  and  space  allowed  for  easy 
access  to  facilitate  inspection  and  proper  attention. 
All  launders  have  9%  grade  and  are  formed  in 
concrete.  Lines  of  crawls  are  provided  for  mov- 
ing all  heavy  parts  in  the  battery. 

Pulp  Elevating  Plant. — As  the  site  of  the 
plant  is  very  flat  ground,  it  was  found  advisable 
to  give  two  elevations  to  the  pulp,  the  first  between 
the  battery  and  tube-mills  and  the  second  between 
the  shaking  tables  and  sand  collectors.  In  each 
stage  the  elevation  is  done  by  one  1 2  in.  Robeson- 
Davidson  sand  pump,  with  another  pump  as 
stand-by. 

Tube-Mills. — There  are  nine  5  ft.  6  in.  x  22  ft 
Eckstein  standard  tube-mills.  These  are  each 
driven  by  100  H.P.  slow-  speed  motor  through  a 
Citroen  gear  reduction.  The  driving  gear  is 
located  at  the  outlet-end  of  the  mills,  thus  avoid- 
ing the  crowding  together  of  classifying  eone, 
pebble  feed  and  driving  arrangements  at  the 
inlet-end.  It  is  at  the  head  of  the  tube-mill  where 
attention  is  most  required  and  where  things 
mostly  go  wrong,  and  the  placing  of  the  driving 
gears  also  at  this  end  is  both  inconvenient  and 
dangerous  to  the  workers. 

The  tube-mill  pebble-bin  is  built  into  the  mill 
bin  framing  at  one  end,  and  a  monorail  arrange- 
ment provides  for  the  transport  of  feed  ore  to  the 
hoppers  of  1  ton  capacity  at  the  head  of  each 
tube-mill. 

Gold  Recovery  House. — Immediately  behind 
the  tube-mills  is  located  the  house  where  all  the 
gold  is  recovered  and  handled.  In  this  house  are 
placed,  under  one  roof,  the  amalgamating  shaking 
tables,  extractor  boxes,  clean-up  machinery,  strong 
room  and  refinery  ;  also  conveniently  and  inci- 
dentally the  sand  solution  pumps,  second  pulp 
elevating  plant,  zinc  lathes,  and  office  of  the  ore- 
reduction  officer. 

There  are  seven  shaking  tables,  5  ft.  x  12  ft., 
installed  for  each  of  the  9  tube-mills,  and  room 
left  for  the  addition   of  an  eighth  table  to  each 
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one,  and  the  whole  of  the  mill  pulp  runs  over 
these  tables  as  no  amalgamation  is  done  in  the 
battery.  Easy  and  clear  access  to  each  tabic  for 
the  dressing  and  scraping  of  plates  has  been  pro- 
vided for,  and  the  whole  floor  of  the  gold- 
recovery  house  has  been  concreted  on  solid 
ground. 

There  are  eighteen  extractor  boxes,  5  ft.  x  30  ft., 
each  having  10  compartments  for  zinc  shavings, 
but  each  box  is  partitioned  off  in  the  middle,  thus 
virtually  making  two  boxes  set  end  to  end.  The 
bottoms  of  the  boxes  have  a  side  slope  one  way 
only,  and  a  cock  is  fitted  to  each  compartment 
on  its  deeper  side  for  discharging  into  a  lock-up 
gold  slimes  launder  running  the  full  length  of 
each  box. 

The  main  part  of  the  gold-recovery  house  is 
built  in  wood  and  iron,  but  the  refinery,  which  is 
partitioned  off  by  heavy  wire  netting,  is  con- 
structed of  concrete  and  steel,  the  only  wood- 
work being  the  purlins  of  the  roof.  Special 
attention  has  been  paid  to  the  ventilation  of  the 
refinery.  An  enclosed  slag-yard  has  been  provided 
outside  the  refinery  door 

Solution  Sumps. — The  solution  sumps  behind 
the  gold-recovery  house  are  in  excavation,  lined 
out  with  reinforced  concrete,  and  the  bottoms 
have  also  bitumen  sheeting  embedded  in  the  con- 
crete. The  sump  dimensions  are :  Three  sand 
solution  sumps,  each  48  ft.  x  47  ft.,  and  om 
slime  solution  sump,  122  ft.  x  47  ft.,  all  sumps 
12  ft.  9  in.  deep.  The  ample  capacity  thus 
allowed  is  to  meet  future  requirements  as  regards 
increase  in  the  scale  of  operations  without  adding 
to  the  sump  capacity. 

Sand  Plant. — The  collecting  plant  consists  of 
one  row  of  six  vats,  50  ft.  dia.  x  10  ft.  deep,  built 
together  with  their  supports  and  the  trestling  for 
the  Blaisdell  excavators,  in  reinforced  concrete. 
A  24  in.  conveyor  belt  running  under  the  centre 
line  of  these  vats  takes  the  sand,  elevates  it, 
and  delivers  it  to  another  belt,  running  at  right 
angles,  to  the  top  of  the  sand-leaching  vats.  This 
leaching  plant  comprises  tuv  rows  of  six  vats  each. 
Vats  are  56  ft.  dia.  x  12  ft.  deep,  the  sands  being 
filled  in  by  a  Blaisdell  distributor.  The  vats  are 
of  steel,  set  on  a  floor  and  supports  of  reinforci  d 
concrete.  The  trestles  and  runway  for  the  Band 
distributor  and  sand  excavator  are  also  ol  rein- 
forced concrete  tied  into  the  vat  supports.  The 
solutions  leached  from  the  vats  all  go  to  a  small 
solution  classifying  house  where  the  classification 
of  solutions  going  to  the  extractor  boxes  is  made. 
The  steady  head  tanks  are  installed  in  this 
house. 

Sa7id  Residue    1>  Plant.  —  The   sand    is 

discharged    from    the  leaching  vats  by  means  "i  B 


lilaisdell  excavator,  the  central  discharge  chutes 
delivering  to  a  24  in.  conveyor  belt,  one  under  each 
row  of  vats.  A  short  cross  belt  at  the  end  brings 
the  delivery  to  a  common  point  :  thence  this  sand 
is  conveyed  and  elevated  to  the  tailings  dump  by 
a  24  in.  inclined  belt  carried  on  a  Bteel  cantilever 
frame  instead  of  trestling.  'Ihe  delivery  ol  this 
belt  will,  when  the  plant  begins  operations, 
over  100  ft.  above  the  ground,  and  the  cantili 
support  will  not  be  buried  in  the  sand. 

Slime  Plant. — This  consists  of  four  conical- 
bottom  collectors,  (50  ft.  dia.  x  10  ft.  and  16  ft. 
deep,  built  on  the  ground  of  reinforced  concrete. 
These  have  inside  peripheral  overflow  Launden 
steel.  There  are  two  steel  conical-bottom  air- 
agitation  vats,  32  ft.  dia.  x  30  ft.  and  38  ft. 
deep,  for  the  aeration  and  agitation  of  chai ; 
and  eight  steel  conical-bottom  1st  and  2nd  wash 
vats,  70  ft.  dia.  x  16  ft.  6  in.  and  23  ft.  6  in. 
deep.  The  pumping  plant  consists  of  two  12  in. 
Robeson  Davidson  sludge  pumps,  two  9  in. 
Rotnrbo  solution  pumps,  and  one  6  in.  highlift 
ltoturbo  sluicing  pump.  The  air  for  slime  agita- 
tion is  supplied  by  a  small  Bellis  &  Morcom  com 
pressor  belt  driven.  An  emergency  Bervice  is  also 
provided  by  a  pipe  laid  from  the  mine  air 
service. 

Mill  and   Return    Water    >  -The   mill 

service  tank  is  50  ft.  dia.  x  12  ft.  deep,  of  steel, 
and  supported  on  steel  trestling.  The  two  return 
water  tanks  are  of  steel  set  in  excavations,  and 
are  50  ft.  dia.  x  15  ft.  deep.  The  pumps  are 
two  11  in.  Koturbos.  The  water-piping  in  the 
mill  is  formed  as  two  ring  main.-,  ami  is  made  up 
tact  duplicate  lengths  to  facilitate  any  repairs 
or  cleaning  out. 

Power  Arrangements,  etc.  All  power  for  the 
operation  of  this  plant  is  purchased  electric  power. 
All  machinery  is  therefore  driven  by  electric 
motors.  In  all  cases  except  the  tube-mills,  th  I 
motors  drive  through  belts.  The  power  is  distri- 
buted from  the  transformer  station  and  switch 
house  by  underground  cables. 

It  will  be  noted  that  room  i-  left   in  all   parts 

of    the   plant    for   extensions,    and    BO    that    ti 
extensions  can  be  conveniently  carried  out. 
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about  a  hundred  members  of  the  B 
couple  "i  instructive  hours  in  an  inspection oi  the 
reduction   work.-  at   the  Simmer  and  Jack  QoW 
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.Mine.  They  were  received  by  Mr.  O.  J'.  Powell 
(Acting  Manager),  Mr.  Wilson  (Kesident  Engi- 
neer), Mr.   Greathead   (Mine   Captain),   Mr.  Lea 

mide  Foreman),  Mr.  Dixon  (Mill  Foreman), 
Mr.  Mo  Arthur  Johnston  (of  the  Goldfields  Lab- 
oiatory)  and  l>r.  Caldecott  (Consulting  Metal- 
lurgist to  the  Consolidated  Goldfields).  The 
visitors  went  about  the  property  in  groups,  each 
of  which  was  attended  by  one  or  other  of  the 
gentlemen  named,  and  all  were  able  to  gather  a 
comprehensive  idea  of  the  reduction  part  of  the 
sulfate  works.     There  was  no  time  to  go  under- 

ind.  One  of  the  most  interesting  features 
inspected  was  the  contrivance  by  which  the  dis- 
used workings  below  are  being  filled  with  sand 
in  which  all  traces  of  cyanide  have  been 
destroyed. 

After  the  inspection,  the  visitors  assembled  on 
the  stoep  of  the  recreation  hall  where  refresh- 
ments were  served.  Amongst  the  members  of 
the  Society  present  were  :  Prof.  Ci.  H.  Stanley 
(Vice- President),  Messrs.  F.  F.  Alexander,  E.  H. 
Croghan,  Tom  Johnson,  J.  E.  Thomas,  A. 
Whitby,  11.  A.  White,  A.  F.  Crosse,  J.  S.  Cellier 
and  Fred.  Rowland  (Secretary). 

In  a  hrief  speech,  Prof.  Stanley  expressed  the 
thanks  of  the  Society  to  .Mr.  I'owll,  Dr. 
Caldecott,  Mr.  Wilson,  and  Mr.  Smart  (Reduction 
Works  Manager),  the  last-named  of  whom  he 
was  sorry  to  say  was  ill,  and  whom  he  hoped 
woidd  soon  he  about  quite  well  again.  They  had 
had  an  instructive  and  enjoyable  afternoon.  One 
of  the  things  that  had  forcibly  occurred  to  him 
(Prof,  Stanley)  was  the  free  and  open  way  in 
which  information  was  given  of  the  work  done 
on  the  different  plants.  There  were  no  secret 
processes  at  all,  and  there  was  a  spirit  of  progress 
which  gave  a  denial  to  the  charge  that  on  the 
Hand  they  did  not  take  advantage  of  new  prac- 
tices. They  had  been  thoroughly  abused  for  not 
taking  the  lead  in  new  ideas,  of  which,  of  course, 
they  could  not  have  a  monopoly.  In  his  opinion 
a  large  part  of  the  progress  since  the  early  days 
was  due  to  Dr.  Caldecott  and  his  able  lieutenants, 
BOme  of  the  innovations  in  the  plant  which 
marked  a  distinct  advance  in  the  metallurgy  of 
gold-mining  being  directly  due  to  their  initia- 
tive. 

Mr.  Owen  Powell  (Acting  Manager)  heartily 
eed  with  Prof.  Stanley's  remarks.  When  he 
(Mr.  Powell)  came  to  the  mine  the  plant  was 
already  under  construction,  and  his  own  work 
had  only  been  to  carry  out  what  his  predecessor 
had   arranged.      At    all    reasonable   times,    the 

Simmet  and  Jack,  above  or  below,  was  open  to 
member-  of  the  Society. 

Dr.  Caldecott  -aid  that  the  satisfactory  work- 
of  the  plant  was    largely   due    to    those   who 


were  associated  with  him,  especially  Messrs. 
Smart,  Wilson,  and  McArthur  Johnston.  He  was 
pleased  to  recognise  the  value  of  pure  chemical 
research  in  regard  to  the  problems  of  the  gold 
industry  of  the  Rand.  In  regard  to  sand-filling 
the  cyanicides  they  had  found  satisfactory  and 
employed  in  daily  practice  on  the  Simmer  and 
Jack  were  those  discovered  after  long  research  by 
their  friend,  Mr.  H.  A.  White. 

Mr.  Powell  thanked  Mr.  Wilson  and  others 
who  had  assisted  to  show  the  visitors  about  the 
property,  and  Mr.  Crosse  maintained  that  by 
means  of  the  successful  chemical  research  em- 
ployed on  the  Rand  they  were  able  to  treat,  at  a 
profit,  thousands  of  tons  of  low-grade  ore. 

Mr.  H.  A.  White  added  a  few  words  of  thanks 
to  the  officials  and  directors,  the  latter  of  whom 
he  likewise  congratulated  upon  their  enterprise 
and  confidence  in  their  technical  advisers.  After 
this  a  photograph  was  taken  of  the  gathering, 
and  the  visitors  returned  to  town  at  dusk. 


Technical  Details. 
of    portions    of    the 
interest  :  — 


— The  following  particulars 
reduction    works   will  be  of 


Stamp  Mill. — Twenty-four  batteries  are  equip- 
ped with  short  wooden  observation  tables  only, 
without  amalgamated  plates,  the  pulp  being 
elevated  to  classifiers  for  amalgamation  of  the 
metallic  gold  on  the  plates  in  the  tube-mill 
circuit. 

Tube-mill  Classification. — One  diaphragm  cone 
classifier  (6  ft.  x  9  ft.)  is  employed  for  each  tube- 
mill,  as  described  on  p.  282  of  this  Journal, 
February,  1910. 

The  classifier  underflow  is  about  400  tons  of 
sand  per  24  hours  as  a  pulp  containing  about  27% 
moisture. 

Sand-filling.— The  method  employed  for  cur- 
rent sand  residues  was  fully  described  in  this 
Journal,  August,  1910.  The  60%  of  clean 
sand  yielded  by  the  crushed  ore  occupies  about 
the  same  space  in  the  mine  as  the  ore  before  it 
was  mined  a  fortnight  earlier.  This  sand  drains 
readily  underground,  yielding  a  clear  effluent  free 
from  cyanide.  The  4  in.  centrifugal  pump  in  use 
is  capable  of  pumping  32  tons  of  sand  per  hour 
as  a  pulp  containing  60%  of  moisture. 

Continuous  Sa nd -Collect in r/  Plant.  —  Three 
sand  filter  tables,  25  ft.  in  diameter,  with  3  ft. 
filtering  breadth,  are  installed,  of  which  one  is  a 
spare;  the  two  others  readily  handle  the  total 
production  of  1,300  tons  of  sand  daily.  The 
sand  from  the  filter  tables  is  transferred  with 
cyanide  solution  as  a  pulp  to  the  cyanide  treat- 
ment vats.     No   washing  cones  are  employed  in 
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addition  to  the  four  8  ft.  x  10  ft.  diaphragm 
cones  above  each  table.  Six  similar  return  sand 
cones  following  the  table  cones  are  in  use.  By 
means  of  this  installation  the  renewal  of  a  large 
number  of  old  wooden  vats  has  been  avoided  and 
better  extraction  obtained,  apart  from  securing 
other  advantages.  The  method  was  fully 
described  in  this  Jour  no  I,  August,  190!). 

Battrry  Sand  Clean-Up  Plant. — This  consti- 
tutes a  miniature  reduction  plant  for  the  rich 
mill  by-products,  and  includes  a  3  ft.  6  in.  x  6  ft. 
tube-mill,  followed  by  a  small  shaking  amalga- 
mated plate.  The  very  fine  tailing  pulp,  after 
this  crushing  and  amalgamation,  is  pumped  to 
2  air-lift  cyanide  vats,  10  ft.  in  diameter  by  is  ft. 
deep,  one  of  which  is  used  for  collecting  and  the 
other  for  treatment.  These  vats  have  60°  bottom 
grades,  and  are  fitted  with  Adam's  cut-off  gates. 
A  considerable  amount  of  mercury  and  amalgam 
is  recovered  in  these  vats  or  dissolved  in  the 
cyanide  solution,  and  subsequently  on  the  zinc 
shavings,  from  which  it  is  obtained  later  by  con- 
densation during  calcination  of  the  zinc  gold 
slime.  The  cyanide  treatment  in  the  air-lift  vats 
yield  about  98%  extraction  and  comprises 
repeated  agitation  by  air  and  the  circulating 
pump,  with  alternate  settlement  and  decantation 
of  the  gold-bearing  solution. 


Obituary. 


The   deaths   of   the    following   members    are 
recorded  with  much  regret: — 

Mr.    John    Radford    Streeter,    the    mine 

captain  of  the  Village  Main  Reef  Ci.  M.  Co., 
Ltd.,  died  on  the  9th  of  September  of  miners 
phthisis. 

Mr.   Streeter   was    elected    a    member    of    tin' 
Society  in  January,  1909. 

Mr.  Ar.K\  indeb  Holmes  II  vini.i^  ,  the  assayer 
of   the    New    Cod:    Gold    Mines.    Ltd..  died  in 
1  turban  on  the  27th.  September,  alter  an  operation 
for  some  internal  trouble.     The  deceased  was  one 
of  the  older  members  of  the  Society,  having  Keen 
elected  a  member  in  June,  1896.      He  was  a  con 
tributor  to  the  discussions  on  several  metallurgi- 
cal papers  read  before  the  Society,  and  in   May, 
1899,    submitted    an    original    paper,    "  Note- 
on  the  Precipitation  of  Cold  from  Cyanide  Solu 
fcion         Mi.  Hartley,  who  was  51    years  of 
WAS  the  son  of  the  late  William  Hartley,  .1.1'..    of 

Annadale,  Co.  Down,  [reland,  and  leaves  a  widow 
and  two  young  Bons  to  whom  the  Society  tenders 
incere  sympathies. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


METALLl  RGY. 

Reduction  Works  oi  mi.  Randfontein  Cen- 
tral. "Metallurgical  Treatment. — One  departure 
has  been  made  in  the  existing  methods  of  recovery 
by  plate  amalgamation.  Ii  wa-felt  i  y  your  technical 
advisers  that  the  general  system  of  plate  amalgams- 
tion  in  coarse  crushing  and  tube  milling  plain-  was 
susceptible  of  improvements,  and  they  therefore 
mane  extensive  investigations,  beginning  in  Feb  , 
1909,  at  the  North  Randfontein  Gold  Mining  Co., 
with  a  view  to  carrying  this  into  effect.  Theexperi 
ments  conclusively  demonstrated  that  no  provision 
for  amalgamation  should  lie  made  until  after  the 
pulp  ha-  passed  the  classifiers,  and  that  owing  to  the 
fineness  of  the  -ami  in  the  overflow  from  the  classi- 
fiers the  area  of  the  copper  required  i-  greatly 
lessened,  while  in  the  tube  mill  circuit  all  that  i- 
necessary  i-  sufficient  plate  area  to  prevent  enrich- 
ment of  this  circuit.  This  provide-  a  method  of 
treatment  that  i-  alto-ether  superior  to  existing 
practice,  and  it  ha-  had  it*  commercial  value  proved 
by  months  of  daily  usage  in  all  tic  four  mill-  on  the 
Raudfontein  Sonth  <-.  M.  Co.  Incidentally,  it  i- 
al-o  found  that  then-  i-  no  necessity  to  give  a  sliaking 
motion  to  the  tuhe  mi  1  plate-.  The  net  result  i-. 
that  while  the  extraction  i-  slightly  improved,  the 
capital  cost  i-  greatly  reduced,  the  aggregate  crush- 
ing time  of  the  mill  i-  increased,  there  being  no 
stoppages  required  for  dressing  plates,  the  whole  of 
the  amalgamation  is  done  in  one  building,  and  the 
maintenance  and  power  costs  are  reduced  through 
the  disappearance  of  the  machinery  required  for 
shaking  the  tables,  and  it  becomes  possible  for  the 

plant  a-  a  whole  to  he  kept  in    a    far   better  state    of 

repair,  owing  to  the  gold  recovery  and  the  mainten- 
ance of  the  plant  being  each  attended  to  by  differently 
trained  men.  In  view  of  the  importance  of  this 
subject,  many  metallurgists  ami  engineers  have 
visited  the  mills  of  the  Randfontein  South,  with  a 
view  to  studying  the  method  and  results.  The  new 
system  ha-  now   been  running  satisfactorily  al  each 

of  the  four  mills  lor  several  nth-    pa-t    ami  i-  now 

freely  adopted  on  other  groups.  The  railway  system 
converges  into  a  terminus  at  the  reduction  work-,  all 

rock  from  the  -hafts  being  dumped  at  this  point  into 

a  large  receiving  bin,  from  which  it  is  taken  by  con 
veyor  belts  into  the  classify  ing,  sorting  and  crashing 
station,  w  he  e  there  are  -i\  line-  of  sorting  hell-. 
delivering  into  the  six  iaw  crashers,  which  are  the 
largest  t  hat  have  jet  been  used  on  the  Witwatersrand. 
Kach  line  acts  independently  of  the  other,  and  under 
normal  conditions,  the  whole  uf  tin-  plant  hen 
elsewhere,  will  be  kepi  at  work,  but  the  capacity 
ha-  been  so  arranged  that  in  the  event  ol  any  section 
having  to  he  -hut  down  for  repairs  the  remainder 
can  ileal  temporarily  with  th  resulting  overload. 
The  waste  rock  is  ta   en  by  a  mechanical  haulage  to 

a  separate  dnmp  to  the  east,  while  the  j lucl  for  the 

mill  will  he  taken  to  iisd<  stination  by  conveyoi  hilt-. 
The  Mill  a, a!  l<ii"-  The  mill  it-elf  consists  ol 
600  stamps,  each  weighing  IT>*><|  It'.,  arranged  in 
liatteries  ol  I"  -tump-  in  two  line-,  the  mortal  b< 
being  set  on  massive  concrete  blocks.  The  main 
building  i-  a  composite  structure  of  tteel  and  t  ii 
covering  an  round,  the  length  of  the  building 
hein";  630  tt  ,  hut  the  mill  bins  are  entirely  ol  timbei 
framing,  lined  with  -tee!,  and  these  will  hold  :u 
hours'  -uppl\  "I  ■  '•  I  ''lit  of  the  null,  and  in  the 
i  h.  is  tin-  tailing.,  pump  I M,  where 
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there  will  be  six  pumps  for  the  coarse  sand  and  four 
pump-  for  handling  the  fine  sand,  all  of  the  pumps 
being  <>t"  the  centrifugal  type.  In  front  of  this  again 
is  the  tube  mill  building,  which  is  a  steel  structure, 
also  covering  an  acre  of  ground  ;  in  it  are  16  tube 
mills  placed  in  two  parallel  rows  of  eight,  and 
arranged  between  the  tubes  are  all  the  amalgamating 
plates.  The  reduction  officer's  headquarters  are  in 
this  building,  enabling  him  to  supervise  simultane- 
ously all  the  work  going  on  in  the  plate  and  tube 
mill  house,  at  the  sand  and  slime  plant,  at  the 
residue  dump,  while  the  pump  houses,  extractor- 
house,  mill  and  crusher  station  are  easily  accessible, 
being  but  a  short  distance  from  his  office. 

Sand  and  Slime  Plants. — The  sand  plant  is  arranged 
in  two  rows,  each  row  being  almost  at  right  angles 
to  the  battery,  and  this  plant  consists  of  3i  steel 
tanks,  60  ft.  in  diameter,  of  which  12  tanks  are  for 
collecting  the  sands,  and  these  are  arranged  at  a 
higher  level  than  the  treatment  tanks  ;  the  system 
of  transferring  the  sand  will  be  by  means  of  trucks, 
.in  I  the  residues  will  be  taken  to  the  tailings  dump 
by  mechanical  haulage.  As  the  sand  must  be  all  got 
rid  of  in  the  hours  of  daylight,  the  quantity  reaching 
the  large  total  of  400  tons  per  hour,  two  dumping 
faces  will  be  provided,  which  will  gradually  converge 
into  one  a>  the  dump  grows  larger.  Between  the  two 
lines  of  sand  tanks  is  arranged  the  slime  plant,  con- 
edsting  of  23  tanks  each  70  ft  in  diameter,  of  which 
six  are  collectors,  and  situated  in  the  middle  of  the 
-lime  plant  is  the  slime  pum|i-house,  where  the 
pumping  operations  connected  with  circulation, 
transferring  and  emptying  the  charges  is  concen- 
trated. Immediately  below  the  slime  plant  are  the 
extractor  house  and  solution  sumps  ;  the  extractor- 
house,  besides  being  equipped  with  the  most  modern 
plant,  also  contains  the  furnaces  for  the  smelting  of 
the  cyanide  gold,  and  the  whole  is  amply  safe- 
guarded against  theft.  In  connection  with  all  the 
above  machinery  and  plant,  the  necessary  appliances 
for  rapid  handling  and  replacing  of  parts  have  been 
amply  provided  for."  — David  Gilmour.  —  South 
African  Mining  Journal,  Feb.  12,  1910,  p.  609. 
K.) 


Filteb  Frame  and  Cloths  for  Leaching 
Tanks.  — "  In  the  designing  of  filter  frames  for 
leaching  tanks  every  inch  or  less  of  vertical  height 
i-  of  considerable  moment  when  it  is  considered  that 
all  absolutely  unnecessary  space  occupied  by  the 
filter  frame  represents  so  much  available  space  lost 
just  ;i>  many  times  per  month  as  the  tank  or  tanks 
in  question  are  filled.  As  in  many  leaching  plants 
(cyanide  or  other  kind)  there  is  a  considerable 
tendency  to  use  shallow  tanks,  the  space  occupied  by 
the  filter  frame  represents  (piite  a  considerable  pro- 
portion of  the  total  available  space  in  the  tank.  The 
writer  lias  found  that  in  practical  work  one  easy  May 
at  lea-t  of  always  having  the  total  possible  filtering 
area,  and  always  having  the  filtering  cloths  free  from 
slime  or  hard  packed  sand,  and  never  after  any 
length  of  time  having  slimes  or  sand  passed  through 
the  cloth-  is  as  follows  : — 

The  wooden  filter  frames  are  put  in  as  usual  in 
iODl  of  convenient  size,  and  the  complete  circle  or 
rectangle,  as  the  case  may  be,  is  centred  by  wooden 
wedges  between  the  -ide  of  the  tank  and  the  caulking 
the  frame,  thus  leaving  a  caulking  space 
about  :-in.  wide.  Cocoannt  matting  to  exact  size  of 
the  filter  frame  i-  laid  down  ;  this  matting  need  not 
ewn  into  one  piece,  but  can  be  in  pieces  of  con- 
venient dze  lightly  hehl  together,  and  with  a  few 
here  and  there.     On  top  and  all  over   this 


matting  is  laid  jute  cloth  or  duck  in  sections  over- 
lapping each  other  by  a  few  inches,  and,  if  preferred, 
loosely  held  by  stitches  here  and  there  so  as  to  form 
a  lap  joint.  This  jute  cloth  or  duck  is  caulked  tight 
into  the  space  between  the  caulking  edge  of  the 
frame  and  the  side  of  the  tank  with  g -in.  manilla  rope. 
The  jute  cloth  or  duck  should  be  cut  full  and  large 
enough,  and  should  lie  quite  slack  above  the  cocoanut 
matting  in  the  tank  so  as  to  allow  for  shrinking, 
also  several  inches  of  spare  end  of  cloth  should  appear 
above  the  caulking  rope,  thus  insuring  a  good  caulk- 
ing joint.  This  jute  cloth  or  duck  forms  the  fixed 
filter  cloth.  On  top  of  this  in  similar  sections  is  laid 
a  similar  cloth  with  plenty  of  slack  in  it  everywhere. 
This  latter  cloth  need  merely  be  tucked  in  by  hand 
into  the  caulking  space.  This  constitutes  the  loose 
or  easily  replaceable  cloth.  No  shovelling  laths 
(which  diminish  filtering  area  and  get  hard  unleach- 
able  sand  packed  between  them)  are  put  on  top  of 
of  the  cloths,  nor  is  any  means  used  to  protect  the 
cloths,  except  that  a  constant  small  quantity  of  sand 
is  always  left  in  the  tank  on  top  of  this  upper  loose 
cloth. 

If  at  any  time  leaching  is  not  as  it  should  be,  all 
sand  is  removed  from  upper  cloth  and  the  cloth  is 
removed,  cleaned,  and  replaced  again,  or  a  similar 
ready  spare  cloth  is  put  in.  This  can  be  done  very 
quickly  seeing  that  there  are  no  shovelling  laths  to 
move  and  replace,  and  because  the  cloth  is  in  sections 
that  can  be  handled  by  one  man,  and  is  not  a  large 
unwieldly  sewn  cloth  of,  say,  40  ft.  or  more  diameter. 

It  is  not  found  in  cases  where  shovels  are  used  for 
discharging  that  the  upper  cloths  get  cut ;  this  is 
partly  because  the  cloth  is  laid  slack  and  not  stitched 
tight,  and  partly  because  an  inch  or  less  rather  of 
sand  is  always  left. 

The  cloths  can  be  kept  in  perfect  filtering  condition, 
and  there  is  no  lost  filtering  area,  due  to  shovelling 
laths  and  packed  sand  between  them,  and  as  a  result 
it  is  found  in  the  case  of  sand  being  leached  by 
cyanide  that  on  discharging  the  residue  the  assay 
value  is  practically  the  same,  regardless  of  whether 
the  sample  is  taken  from  the  upper  or  lower  portion 
of  the  tank  ;  this  cannot  be  the  case  when  the  filter 
arrangements  are  imperfect,  or  of  unequal  resistance 
in  different  portions  of  the  filtering  area. 

In  order  to  be  sure  of  keeping  cloths  and  the  space 
under  them  perfectly  clean,  it  is  essential  in  the  case 
of  a  tank  freshly  filled  with  sand  that  before  pumping 
on  solution  sufficient  solution  should  be  put  in  from 
the  bottom  through  the  leaching  pipe  so  as  to  fully 
cover  the  upper  filter  cloth.  It  is  also  important 
that  in  case  of  a  dry  tank  solution  should  not  be 
pumped  on  when  the  leaching  cock  is  open.  With 
these  latter  precautions,  the  writer  has  found  it 
impossible  to  get  solutions  leaching  cloudy,  or  to  get 
solid  matter  through  the  filters.  If  the  upper  loose 
cloth  is  cleansed  occasionally,  the  fixed  jute  cloth  (or 
duck)  and  the  cocoanut  matting  will  not  require 
cleaning,  or  attention,  or  lifting  till  such  time  as, 
through  rotting,  they  are  too  weak  to  carry  the  charge 
weight. 

Some  operators  prefer  to  do  without  cocoanut 
matting  ;  in  this  case  another  jute  cloth  (or  duck) 
may  take  its  place,  but  this  is  not  necessary  except 
with  very  deep  tanks. 

These  precautions,  etc.,  may  sound  totally  unneces- 
sary, but  there  is  no  doubt  that  the  actual  leaching 
and  filtering  arrangements  are,  through  stress  of 
work,  not  always  what  they  should  be. 

If  all  the  lower  portion  of  the  charge  in  the  tank 
does  not,  after  treatment,  assay  practically  the  same 
as  the  central  or  upper  portions  (that  is  assuming  the 
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charge  to  be  divided  for  sampling  purposes  into  three 
equal  horizontal  layers)  then  improvement  may  be 
possible. 

In  the  ease  of  a  new  charge  starting  treatment 
(other  things  being  equal),  the  metal  value  of  the 
leaching  solution  should  rapidly  rise  to  its  higher 
value,  and  then  regularly  fall  to  its  lowest  value  at 
the  time  of  discharge,  when  treatment  is  finished. 

If  the  leaching  solution  values  are  plotted  they 
should  show  rapid  attainment  to  the  highest  metal 
contents,  and  then  the  gradual  and  regular  diminu- 
tion of  leaching  solution  values.  Granted  that  there 
is  no  other  cause  for  irregularity,  bad  lilters  alone  are 
sufficient  to  cause  irregular  leaching  values.'' — Tht 
Mining  Journal,  Feb.  12,  1910,  p.  197.     (W.  A.  C.) 

Flotation  Process   for  the  Concentration 
OF  Tin  Ores. — "The  Elmore  oil   dotation    process 
has  recently  found  a  new  application  to  the  concen- 
tration  of   tin   ore.     There   is  an   old   tin   mine  in 
Dolcoath,  Cornwall,  where  for  many  years  past  those 
parts  of  the  workings  have  been  abandoned  which 
contain  mixtures  of  the  ordinary  tin  oxide  (cassiterite) 
with   sulphides  of   various  metals,  such  as  copper, 
zinc,  iron  and  arsenic.  Such  mixed  ores  were  valueless, 
because  if  concentrated  on  water-dressing  appliances, 
the  sulphides,  or,  at  any  rate,  a  large  proportion  of 
them,  were  collected  with  the   tin   oxide,   and   the 
resulting  product  was  too  impure  for  tlie  tin  smelter. 
For  the  past  two  years  an  Elmore  vacuum  plant   has 
been  in  operation  there  with  complete  success.     The 
complex  ore,  after  crushing,  is  treated  in  the  vacuum 
machine,  with   the  result   that  practically  all   the 
sulphides   are   removed   as  a  concentrate   which   is 
almost  free  from  tin,  and  substantially  all  the  tin  is 
left  in  the  tailings  from  the  Elmore  machine,  these 
tailings  being  passed  on  to  usual  water-concentrating 
appliances  for  the  recovery  of  the  tin,  which  is  found 
in   practice   to   be   practically   free   from  sulphides. 
Some  of  the  Dolcoath  tin  ores  are  free  from  impurities 
except  copper  sulphide.     From  this  ore  the  vacuum 
process  produces  a   high-grade    copper  concentrate, 
in  some  cases  as  high   as   19%  of   copper,   which    is 
readily  saleable  to  the  copper  smelter. 

Following  the  success  at  Dolcoath    the   process  is 
about  to  be  applied  to  two  other  widely  separated 
parts  of  the  world,  viz..  the  Straits  Settlements   and 
South  Africa.     With  the  tin  concentrates  from  South 
Africa  a  working  trial  of  the  Elmore  process  on  about 
35  tons  of  this  materia'  has  recently  been  carried  out. 
the  results  being  given  below. 

8%      Cu%     As         Sn 
The   impure    tin    concen- 
trate treated  assayed     1-69       0-26      291     72-38 
The  sulphide  product  as- 
sayed        ...  ...  20*77      2*78    33-0       304 

The  cleaned  tin   product 

assayed     ...  ...    0-12      0"03      0'14    74  9 

The  loss  of  tin  in  the  sulphur  product  amount-  to 
only  ti  Up.  per  ton  of  material  treated,  while  '.>.'>  <>t' 
the  total  impurities  have  been  removed."  E.  8. 
Elmore.  -Mining  Journal,  Aug.  28,  1909;  Metal- 
lurgical  and  Chemical  Engineering,  April,  1910,  viii. 
4,  p.  204.      I.I.  A.  W.) 

Cvanidini;  sii.vki:  Ores  in  Mexico.  "The 
me-  from  the  San  Rafael  mine-  are  derived  from 
a  system  of  veinlets  which  form  the  Vizcaina  vein, 
01  mothei  lode,  of  the  distiict.  They  contain  from 
70  t"  75  J  silica  and  from  10  to  20  calciti 
gangue.    The  silver  exists  mostly  as  sulphide 

.  iated  with  varying  proportions  of  iron  sulphide 
FeS2,    lead   sulphide    PbB,   and    zinc   sulphide    XnS. 


The  gold  occurs  in  nearly  constant  proportions  of  4 
or  5  gin.  per  ton  in  high  and  of  .'>  01  4  em.  in  the  lo\v- 
urade  ores.  All  ores  carrying  more  than  300gm.  of 
silver  to  the  ton  are  cyamded. 

The  ore  is  Borted  by  hand  ;  crushed  in  Blake 
crusher-,  and  sampled  in  the  mine  yard,  after  which 
the  treatment  is  a-  follows:  (1)  Pulverised  with 
stamps  in  a  solution  containing  2. 5  kgm.  of  potassium 
cyanide  to  the  ton  of  water  ;  (2)  concentrated  on 
VViltley  tables  ;  (,'i)  the  tailings  are  classified  ;  (4)  the 
sands  from  the  classifiers  are  ground  line  in  Krupp 
tube  mills  :  (5)  the  material  from  the  Krupp  mill-  i- 
settled  in  pulp  thickeners  :  (6)  the  thickened  pulp  is 
agitated  in  Pachuca  pneumatic  tanks  ;  (7i  the  slime 
is  separated  from  the  Bolution  by  Moore  vacuum 
lilters  ;  (Si  the  gold  and  silver  in  the  tillered  solution 
is  precipitated  By  zinc  filaments.  The  mill  is  driven 
by  electric  power,  the  motor-  for  the  most  part  being 
of  the  C.Cl..  type  of  the  Westinghouse  company. 
Each  20  stamps  has  a  7">  h.p.  motor,  and  each  krupp 
mill  a  1(10  h.p.  motor  The  water  -upply  om.e-  from 
the  mine  and  is  alightly  alkaline.  The  surplus  water 
from  the  tilter  plant  is  returned  to  the  water  tank, 
which  has  a  capacity  of  4ixi  cub.  meters. 

The  pumps  used  are  of  the  vertical  triplex  power 

type  with  -olid  water  end  The  product  of  the  tube 
mills  and  classifiers  i-  handled  with  .">  pumps  10  in. 
.11  in.  The  filter  plant  i-  served  by  one  centrifugal 
pnmp,  and  the  filter-  aie  worked  by  two  Gould 
vacuum  pumps,  14  in.  14  in.,  although  a  third 
vacuum  pump  is  held  in  reserve. 

There  are  80  stamp-  in  use,  40  weighing  8501b.  set 
on  timber  foundations:  and  40  weighing  1,2501b 
bolted  to  concrete  foundation-.  The  lighter  -tamp- 
lioji  7|  inches,  the  heavier  6?  inches,  and  both  drop 
104  time-  per  minute.  The  El  Oro  solid  guides  with 
back  plates  are  in  use.  The  shoe-  and  die-,  which 
are  of  forged  steel,  la-t  from  !in  to  Hhi  day-. 

The  Soil  lb  stamps  crush  from  .'!  to  ."!'.  tons  of  ore 
daily  through  10-mesh,  ls-wire.  L '32-millimeter 
aperture  screen. 

The  1,250  lb  stamps  crush  from  n  t<>  ti  tons  daily 
through  the  same  mesh  screen,  and  from  .V,  to  ti  ton- 
daily  through  12  me-h,  20-wire,  I  •067-millimeter 
aperture  screen.  The  total  capacity  of  the -tamp- 
through  10-mesh  screen  i-  from  .">imi  to  I'  0  tons  per 
day,  hut  at  present  crushing  is  limited  to  •'!•"> >  tons  to 
prevent  overloading  the  tube  mills.      Prom  7  lo8 

ton-  of  solution  i-  used  in  the  luoitai-  per  ton  of  ore 
crushed.  One  pair  of  rolls  36  in.  I6in.  and  two 
additional  tube  mills   have    been    ordered,  and   when 

these  are  installed  B-mesh  screens  will  he  placed  in 
the  mortars,  and  it  is  expected  that  the  capacity  of 

tin-  -tamps  will  he  raised  to  .".(Ml  tun-  of  ore  daily. 

The  following  is  a  sizing  test  of  the  batter]  pulp 
when  using  10-mesh  screens  of  1*32  millimeter  aper 

ture:         in.  :!7     :        80,  9    . 7      :        150,  13     : 

200,  t     :     200,  30   . 

The  total  consumption  of  power  in  the  mill  i-  l  68 
horse-power   per   ton    of   ore   treated,    of    which    1*05 

borse  power  i-  consumed   in  crushing,       The  mill 

solution    is    contained    in    two    tank-   _'l    n       20   ft. 

having  a  capacity  of  200  cubic  meters  each.    These 

tank-  are  u-ed  ,.  Itei  nately  to  supply  tin-tamp-. 
Willlcy    tables,    classifiers    and    tube    mills,    and    to 

receive  the  barren  solution,  being  worked  in  cycle- 
in  order  to  avoid  enrichment  of  the  solution.  With 
this  system  the  working  solution  contains  nol  mure 
than  "i<i  grams  of  silvei  per  .nine-  metre  According 
to  tin1  i  la--  of  on'  t  reated,  from  o  to  12  kilo-  of  lime 
ia  added  in  the  bins  pei  ton  of  ore.  The  alkalinity 
of  the  solutions  is  kept  at  l  kilo  of  calcium  oxide 
I  pet  ton  of  ore. 


The  Journal  of  The  Chemical  Metallurgical  and  Mining  Society  of  South  Africa.         Sept,  1910 


The  mill  solution  averages  '2.V  potassium  cyanide 
A'.V  to  the  ton  :  and  there  i-  a  cyanide  Loss  of  about 
I  KCS  per  ton  of  ore  treated  in  che 
stamp  battery.  The  extraction  of  silver  and  gold  in 
the  crushing  operations  is  high,  averaging  one  month 
i  of  the  silver  and  705  of  the  -old  contained  in 
tlie  ore. 

OneWilfley  table  takes  tlie  pulp  from  5  stamps. 
The  16  tables  employed  each  receive  from  17  to  30 
tons  of  ore  per  day  without  being  overloaded.  The 
table-  are  also  used  as  auxiliary  classifiers,  the  slime 
overflow  being  sent  to  the  pulp  thickeners. 

When  the  tables  receive  material  at  the  rate  of  30 
tons  daily,  about  22%  of  the  mineral  is  recovered  as 
concentrate  which  contained  1  month:  Silver, 
25-586  kilo-ram-  per  ton  ;  gold,  126  -ranis  per  ton  : 
iron,  3445;  :  >ilica.  12-25%  ;  lime,  340-.  ;  sulphur, 
40-50    . 

The  concentrate  is  sold  to  the  smelter,  and,  as 
previously  stated,  the  tailing  goes  to  the  classifiers, 
live  of  which  discharge  their  product  into  one  tube 
mill.  The  proportion  of  solid  to  solution  is  at  this 
point  of  the  system  about  1  to  2-3,  but  as  it  leaves 
the  classifiers  the  proportion  is  about  1  of  solution 
and  2  of  solid.  From  50  to  70  tons  of  pulp  and  all 
tlie  return  from  the  tube  mill  are  fed  to  each  classi- 
fier. The  classifiers  discharged  the  following  matei  ial 
during  1  month  :  2-5%  remained  on  100  screen,  15*5 
remained  on  150  screen,  7-o%  remained  on  200 
Bcreen,  74'5%  parsed  a  200  screen. 

The  five  Krupp  tube  mills,  which  are  4  ft.  in  dia. 
and  20  ft.  long,  have  N  sal's  baffle  at  both  ends  and 
HI  Oro  liner-.  Each  of  the  present  mills  is  supplied 
with  1 ' m  1  horse-]  ower  motor,  but  this  being  unneces- 
sary the  new  mills  will  be  supplied  with  7.3  horse- 
power motors.  The  original  steel  lining  of  the 
Krupp  mill  lasted  90  days,  while  the  El  Oro  lining 
lasted  8  months. 

About  350  ton-  of  material  pass  through  the  5 mills 

daily,  but  their  capacity  for  regrinding  battery  sand 

is  rated  at  50  tons  daily,    the   heads  averaging:  48% 

on    0N»   screen,    3965     on    150   screen,    4"2%   on  200 

-  -      passing  200  screen. 

The  sand  entering  the  mill  contains  about  60%  of 
moisture,  and  hut  S">     is  liner  than  200  mesh.      The 
•lime discharged  from  the  classifiers  had  74\r   that 
old  pass  a  2oo  mesh. 

The  pulp  leaving  the  tube  mill  and  entering  the 
pulp  thickeners  ha-  a  consistency  of  1  dry  slime  and 
In  solution,  but  leave-  the  thickeners  at  I  dry  slime 
and  1*2  solution.  The  pulp  is  un watered  previous  to 
agitation  in  the  Pachuca  tanks.  The  pulp  thickening 
or  nnwatering  tank-  are  live  in  number  ;  three  20  ft. 
in  dia.  Miid  In  ft.  high  receive  70  tons  dry  pulp  each, 
and  two  >\  It.  in  dia.  and  In  ft.  high  receive  OKI  tons 
each  per  day.  The  solution  from  the  tube  mills  is 
raised  to  the  nnwatering  tank-  by  3  pumps,  two  8^ 
in.  10  in.  and  one  7  in.  x  9  in.  The  capacity  of  the 
two  lii-t  pumps  i-  350  gallons  per  minute,  that  of  the 
nd  pump  250  gallons  per  minute. 

Ten    I")   it.     15   ft.    Pachuca   tanks    are    used   to 
the  pulp  at  present,  and  two  more  have  been 
ordered.      All   the   pulp  deposited  in  the   Pachuca 
tank-  is  intended  after  agitation  to  go  to  the  filters. 
The  Pachuca  tank-   have  a  capacity  of  183  cubic 
meter*  and  are  given  an  average  charge  of  100  tons 
of  dry  slime  ana  120  ton-  of  solution.     The  propor- 
tion of  120  ton-  of  solution  and  )-jo  ton-  of  slime  was 
tried,  but  it  wii-  found  difficult  to  discharge  the  mi- 
nk-, and  the  proportion  of  I  part  slime  to 
ntion    was  found  more  satisfactory. 
The  charge,  mixed  in  the  .  roportions  of  1  dry  slime 


to  2  and  3  of  solution  were  also  tried  but  gave  more 
or  less  trouble  in  filtration. 

For  agitating  the  slime  in  the  Tachuca  tanks,  and 
to  supply  the  Moore  filter  tanks,  one  Ingersoil-Rand 
air  compressor  with  double  cylinders,  18J  in.  dia. 
and  10  in.  stroke,  delivers  700  cuo.  ft.  of  air  at  9,000 
ft,  elevation,  when  making  100  revolutions  per 
minute.  When  making  130  revolutions  per  minute 
the  capacity  of  the  compressor  is  900  cub.  ft.  This 
quantity  of  air  is  however  not  required  until  the 
capacity  of  the  plant  is  enlarged.  The  volume  of  air 
required  for  energetic  agitation  in  the  Pachuca  tanks 
is  estimated  at  100  cub.  ft.  per  minute  with  pressure 
at  2-1  lb.  per  sq.  in.  The  pulp  is  agitated  36  hours 
with  \3%  KCN  solution  and  allowed  to  stand  at  rest 
from  12  to  24  bonis,  as  it  has  been  found  that  during 
this  period  the  silver  extraction  increases  about  20 
grams.  The  compressor  receives  power  from  a  100 
horse-power  motor.  There  is  about  '18  horse-power 
per  day  consumed  per  ton  of  ore  agitated  by  air. 
Before  agitation  is  commenced  the  solution  is  br<  ught 
up  to  -3%  KCN  and  250  grams  of  acetate  of  lead  per 
ton  of  ore  is  added.  The  average  value  of  the 
solution  and  mineral  in  the  Pachuca  tanks  in  October 
was  337  grams  silver  and  "33  gram  of  gold  per  ton. 
After  the  material  had  been  treated  there  were  71 
grams  silver,  and  after  the  slime  had  been  discharged 
from  the  filter  it  contained  .jo  grams  of  silver  per  ton. 

The  filtration  plant  contains  two  units  of  Moore 
A  Xo.  3  type  or  vacuum  filters  ;  the  filter  leaves 
which  are  10  ft.  x  6  ft.  have  a  capacity  of  2*5  tons  of 
dry  slime  per  day.  There  are  160  filter  leaves  in 
operation  and  80  held  in  reserve.  The  leaves  are 
arranged  in  four  baskets  of  40  each.  Each  unit  has 
three  tanks  12  ft.  x  22  ft.  x  7  ft.  for  the  filter  leaves, 
and  each  tank  has  a  capacity  of  73  cub.  meters. 

In  order  to  move  the  baskets  there  are  two  25-ton 
capacity  travelling  cranes,  each  supplied  with  a  30 
horsepower  variable  speed  General  Electric  Co, 
motor  for  lifting,  and  a  5  horse-power  motor  for 
travelling  and  transferring  the  baskets. 

Filtration  is  divided  into  three  periods  :  the  first, 
formation  of  tlie  slime  cake,  which  requires  from  20 
to  30  minutes  to  become  1  in.  thick,  according  to  the 
condition  of  the  filters.  In  the  second  period  1  hour 
is  consumed  in  washing  the  cake  with  barren 
solution.  The  third  period  is  a  15-minute  water 
wash  given  to  the  cake  on  the  filters. 

The  first  tank  contains  the  agitated  slime  pulp  to 
be  filtered  :  the  second  tank  contains  the  barren 
solution  coming  from  the  zinc  precipitation  boxes: 
the  third  contains  water  for  washing  out  the  barren 
solution,  after  which  the  cake  is  discharged,  from  the 
filters  and  washed  away.  The  discharged  cake 
contains  about  as  much  water  as  slime,  that  is  1  to 
I.  On  each  basket  is  a  spiral  tube  16  in.  in  dia.  and 
20  ft.  long,  in  which  is  maintained  a  vacuum  to  hold 
the  slime  cake  on  the  filter  leaves  during  the  5 
minutes  required  to  transfer  the  baskets  from  tank 
to  tank.  Each  unit  has  a  vacuum  pump  which 
draws  the  various  solutions  through  the  filter  leaves. 
During  October  the  water  discharged  assayed  4' > 
grams  of  silver  per  ton  ;  the  cake  washed  assayed  50 
grams  and  unwashed  55  grams  per  ton.  In  order  to 
clarify  the  solutions,  sand  filters  are  used  prior  to 
precipitation  in  the  zinc  boxes. 

Precipitation. — Zinc  shavings,  -006  in.  thick,  are 
used  in  precipitation. 

Two  tons  of  solution  to  the  ton  of  ore  are  pre- 
cipitated. 

The  heads  in  the  boxes  assay  from  200  to  300  grams 
of  silver  ;  the  tailings,  2  grams. 

The  clean-up  is  made  weekly. 
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M  \M  I  \i  i  i  1:1.  OF  [ROM  \m>  STEl  i  .  "1.1  here 
are  large  iron  ore  deposit*  in  various  parte  <>i  the 
Colony,  but  the  most  accessible,  Dear  Pretoria  and 
Airlie,  are,  bo  far  as  outcrop  samples  indicate,  very 

mlicious,  and  although  capable  of  producing  a  r I 

pig  iron  would  be  expensive  t"  Bnielt. 

_'.  The  limestone  deposits  suitable  foi  blast  furnace 
puipt  eery  limited,  and  owing  to  their  occur- 


Tlie  short  zinc  which  remains  on  a  20-mesh  screen 
is  returned  to  the  boxes  •  the  Bhorts  on  40-mesh  arc 
melted. 

The    precipitate    is    pressed    and    dried    to    20 
moisture  on  a  2\  in.     24  in.  Shriver  press. 

Melting.— Coke  furnaces  and  Dixon-  No.  300 
graphite  crucibles  are  employed. 

Tlie  precipitate  is  melted  with  the  following  l!n\  : 
15  broken  glass  ;  6  borax  glass  ;  4%  soda  carbonate. 
The  short  zinc  which  remains  on  the  4o  mesb  screen 
i-  fused  with  20%  broken  glass  ;  8  borax  ;  i;  soda 
carbonate. 

Tlie  bars,  without  remelting,  assay  from  920  to 
950  grams  silver,  and  5  grams  ol  gold  to  the  kilo  of 
silver. 

The  slags  are  crushed  quarterly  in  a  battery  and 
concentrated  on  a  Willley  table.  The  concent  rate- 
are  melted  and  the  tails  treated  in  the  cyanide  plant 
or  sold. 

RESUME. 

The  resume  of  the  November  results  i-  given 
below  : 

Ton-  crushed,  8,393. 

Assays  : 

<  »re  contents  : 

Silver  ...  ...       -'.tin  kgm 

Gold  ...  ...  ...     4-430  gm 

t  loncentrates  : 
Silver  ...  ...  ...  25  348  kgm 

Gold  ...  ...  ...141-600  gm 

Heads  of  Pachuca  tank-  : 

Silver  ...  ...  ..        -397  kgm 

Kilter  discharge  : 
Unwashed,  silver  ...  ..        07 1  kgm 

Washed,  silver  ...  ...       (i(i:>  kgm 

Extraction  :  Per  cent. 

[n  concentration  silver  .. .  ...     24*19 

<  '_>  aniding: 

( !rn8hing       ...  ...  ...     :il  -7 1 

Agitation,  silver  ...  ...     36-18 

Total  extraction,  by  a— ays.  silver    ...      92*11 
Total  extraction,  by  concentn.,  silver     !il  -4."> 
Total  extraction,  by  concentn., gold...     97*08 
*  lonsumption  per  ton  of  ore  : 
Sodium  cyanide.  128  per  cent.         ...     1*078  kgm 

Lead  acetate  ...  ...        -.SIT  k^'in 

Lime  ...  ...  ...     6706  kgm 

Flint  pebbles  ...     1*227  kgm 

Zinc  ...  ...  ...       ■s4:>  kgm 

Coke  ...  ...  ...     1*646  kgm 

Borax  ...  ...  ...       *084  kgm 

Soda  carbonate  ..  ...       '"44  kgm 

The  cosl  per  ton  wa-  : 
( Seneral  expenses  ...  ...        $  '78 

Grinding  and  concentrating  ...  1*18 

Cyaniding     ..  ...  1*32 

ramps  and  compressor  ..  ...  '15 

Filtration,  including  royalty  ...  '■>'■> 

Precipitation  and  melting  ...  '44 

Total,  Mexican  money  ...        $4-20 

I.   GlBAULT,  Mining  and  Metallurgical  Fnslilutt 
nf  Mexico.     Mines  and  Minerals,    Maw  1910,  p.  618. 
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rence  the  mining  costs  are  high.     1  here  are 
deposits  of  silicious  limestone,  but  these  could  do 

inomically  used  alone  for  iron  smelting,  although 

to  a  limited  extent  they  might  be  used  in  idmixture 
with  the  more  pure  \  ai  ieties. 

:>.  It  has  not  ytl  been  definitely  determined  if  a 
hard  metallurgical  coke  suitable  for  blast  furnace 
practice  can  be  m  t  le  from  local  coal-,  although 
experiments  on  a  small  scale  give  very  promising 
results.  In  any  case  the  coke  would  nut  be  a  high- 
class  roke  and  it  would  be  expensive,  owing  to  the 
co-t-  incurred  when  mining  only  -elected  portions  ol 
the  coal  -earn-. 

i.  Assuming  a  satisfactory  coke  can  be  made,  pig 
iron  suitable  for  foundry  purposes  and  for  the  manu- 
facture of  steel  by  the  Basic  process  can  be  made 
from  Pretoria  and  Airlie  ores,  in  admixture  with  nol 
less  than  about  Jo  of  rich  non-silicious  iron  ore- 
which  exist  in  comparatively  -mall  quantities  in 
several  parts  of  the  Colony.  Suchapig  iron  would 
cost  very  considerably  mote  than  the  same  quality  ol 
iron  produced  in  Europe. 

•").  Pig  iron  cannot  be  commercially  manufactured 
in  the  electric  furnace  from  local  ores  with  current 
costing  anything  approaching  the  price  at  which  it 
can  be  at  present  generated  in  the  Colony. 

6.  Taking  into  consideration  all  the  local  conditions 
respecting  the  supply  of  raw  material-,  cost  of  labour, 
and  especially  the  restricted  nature  of  the  present 
market,  and  the  large  variety  of  finished  products  it 
would  be  necessary  to  manufacture  in  order  to  main- 
tain a  fair  output,  I  do  not  consider  that  an  iron  and 
steel  plant  to  manufacture  rails,  sleepers,  bars,  wire, 
galvanised  sheet-,  etc.,  could  be  commercially  suc- 
cessful. 

7.  It  would  be  quite  impossible  to  export  either 
pig  iron  or  manufactured  steel  in  competition  with 
older  iron-producing  countries  much  more  favourably 
situated.  It  would  nol  be  possible  to  compete  with 
imported  material  Dear  the  chief  seaporte  without  a 
very  substantial  bounty  from  the  Government  or 
protection  in  Bonie  equivalent  form. 

s.  [fall  the  Railway  Departments  of  "South  Africa 
would  jointly  agree  to  take  substantial  yearly  qnan- 
ties  of  rail-  and  sleepers,  at  fair  market  prices,  this 
would  form  a  Bound  basis  for  the  establishment  of  an 
iron  and  steel  industry,  which,  with  the  assistance 
ot  a  reasonable  bounty,  should  expand  a-  the  require- 
ment' of  South  Africa  increase. 

9.  A  small  electric  furnace  plant  designed  to  pro- 
duce high-clam  steel  from  the  large  accumulations  of 
set  a  p  in  the  Colony  -hould  give  excellent  results,  and 
Buch  a  project  -hould  receive  every  possible  support 
from  the  ( iovemment. 

En  view  of  the  possibility  of  future  develo* snts, 

I  would  strongly  recommend  that  systematic  pro- 
specting of  the  mo-t  acces  ible  ore  deposits  '»•  un 
taken  without  delay,  to  prove  them  both  as  to  quality 
and  quantity,  and  that  the  question  a-  to  thi 
bility  of  producing  a  metallurgical  coke  he  definitely 
settled  by  coking  experiments  in  modem  coking 
oven  I     \\    II  iriiord.     Tran  waal  M 

„/.„'  Report,  June,  1910,  p.  17.       \    tfc  \.  J. 


si  i  mi  s    ix    Concentration       •■  1 ; Ion     ' 

Hoover  presenl  -  a  di  oua  point 

nection   with   the  calculation  of   the   proportion  ol 
recovery   in    concentration,      lie    commence*  with    a 
demonstration  ol  hi- method  ot  calculating  the  pel 
centage  of  n  o  ol  concentration  when 

onl\  i he  percent 

ii. ii.-  and  tailing  are  known,  and  not  the  relative 
touii  igi         I    .  Le  a    limple   i  ml I" 
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problem.  It  we  take  z,  //  and  r.  as  the  undetermined 
weights  of  the  ore.  concentrate,  and  tailing,  and  a,  b 

and  <•  as  the  percentage  <>f  metal  contained  in  each 
a<  ascertained  by  the  assay  of  a  sample,  then  the  con- 
stitution of  the  ore,  concentrate,  and  tailing,  and  the 
amount  of  metal  contained  in  the  three,  are  expressed 
by  the  two  formulae : 

(1)  .e  =  y  +  z 

(■2)  ax=by+cz 

The  ratio  of  concentration  is  expressed  by  the  frae- 

'ii  £  i       '00   by 

Hon —   and   the   percentage  ot  recovery  by ? 

ii  ax 

Eliminating  _  from  the  two  equations,  by  multiply- 
ing (1)  by  c,  and  substracting,   we  get  (a-c)  .'  — 

(6  -  c)  //.     Thus  - ,    the   ratio    of    concentration,    is 

represented  by  . Substituting  this  ratio  in  the 

formula  for  the  percentage  of  recovery  we  get  the 
percentage  expressed  thus:  ]  -\     These  two 


a(b  -c) 

formula1  are  independent  of  the  value  of  x,  y  and  z. 
It  will  be  seen  also  that  if  we  have  the  percentage 
assay -value*  of  the  ore,  concentrate,  and  tailing,  we 
can  deduce  the  relative  amounts  of  concentrate  and 
tailing  for,  say,  100  parts  of  ore.  This  is  done  by 
substituting  100  for  ./•  and  100  -y  for  z  in  equation 
_'    and  solving  for  ;/. 

As  a  rule  the  percentage  of  recovery  and  the  ratio 
of  concentration  are  ascertained  by  measuring  x,  y,  a 
and  //.  There  are  many  occasions  when  this  cannot 
be  so  conveniently  and  easily  done  as  by  this  method 
based  on  sampling.  Mr.  Hoover  points  out  that  his 
method  depends  for  its  success  on  the  degree  of 
accuracy  of  the  sampling  and  of  the  assay;  we  do 
not  suppose  that  the  possibility  of  error  need  be 
.ter  than  when  the  ore  and  concentrate  are 
weighed  daily  and  their  contents  sampled.  The  two 
methods  might  with  advantage  be  used  as  a  check 
one  on  the  other.  Mr.  Hoover  proceeds  to  show  how 
hia  method  can  be  employed  for  studying  the 
accuracy  of  analyses,  and  how  errors  are  introduced 
into  the  figures  for  extraction  by  inaccurate  samplers 
and  chemists."  -Mining  Magazine,  July,  1910,  p.  74. 
(A.  It.,  

High  Tkmpbhatuee  Measurements  and  Gas 
Thermometry.— "Before  the  publication  of  the 
recent  measurements  in  the  (Jeophysical  Laboratory, 
the  region  of  accurate  gas  thermometry  ended  with 
the  temperature  1,160°.  The  common  practice  for 
some  year-  has  therefore  been  to  measure  tempera- 
ture- beyond  that  point  by  extrapolating  the  para- 
bolic  curve  out  to  the  desired  temperature— often  as 
high  a-  the  melting  point  of  platinum  (1,755°). 
Extended  extrapolation  is  always  a  matter  of  grave 
uncertainty,  but  no  other  convenient  method  was 
available,  and  after  all,  observations  of  this  kind 
with  the  thermoelement  could  be  translated  in  terms 
of  an  observed  scale  whenever  one  should  be  provided. 
It  happen-  in  tin-  particular  case  that  the  extrapola- 
tion (from  1,150'  to  1,755°)  comes  out  just  50'  low  at 
the  platinum  melting  point. 

Now  that  the  gat  thermometer  is  able  to  make 
direct  measurements  of  temperature  up  to  1,550°,  it 
i-  mercl  .  ,  v  to  include  several  thermoelements 

in  the  furnace  with  it,  to  evaluate  their  temperature 
curves  by  dire'-l  comparison,  and  afterward  to  deter- 
mine with  then,  a  series  of  standard  fixed  tempera- 
tures like  the  melting  point-  of  metals,  minerals  or 
-■It-,  which  are  available  for  general  use. 

'I  hi-  procedure  has  been  followed  in  the  recent 
investigation   with  the  results  which  are  tabulated 


below.  The  pure  metals  are  readily  obtainable  and 
the  minerals  easily  made  up,  so  that  anyone  may 
now  calibrate  his  thermoelement  by  noting  its  electro- 
motive force  at  the  (known)  melting  temperature  of 
three  or  four  of  these  substances,  preferably  choosing 
such  as  will  include  the  region  in  which  he  expects 
to  use  the  thermoelement. 

Such  a  calibration  requires  to  be  checked  from  time 
to  time  by  repeating  one  or  more  of  the  melting 
point  observations,  particularly  if  the  element  is 
exposed  to  contamination  from  vapours  of  other  metals. 
This  contamination  is  particularly  disastrous  if  a 
thermoelement  is  exposed  to  the  vapour  of  iridium, 
which  explains  the  remark  made  above,  that  in  our 
experience  a  bulb  made  from  an  alloy  of  platinum 
and  rhodium  is  to  be  preferred  to  the  iridium  alloy  in 
use  at  the  Reichsanstalt. 

The  standard  melting  points  in  the  table  below  are 
taken  from  observations  by  Day  and  Sosman  and 
include,  for  comparison,  the  standard  melting  points 
published  by  the  Reichsanstalt  in  1900  and  no<v  in 
general  use : — 
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A  new  estimate  of  the  melting  point  of  platinum, 
which  has  not  yet  been  directly  determined  Avith  the 
gas  thermometer,  is  included  in  the  above  list.  It 
was  obtained  in  this  way  :  There  is  a  remarkably 
close  agreement  between  independent  determinations 
of  the  temperature  interval  between  the  melting 
points  of  palladium  and  platinum  : — 
Nernst  and  von  "Wallenberg  ...  ..     204" 

Hoi  born  and  Valetiner  (at  the  Reichsanstalt)        207° 
Waidner     and    Burgess    (at    the    Bureau    of 

Standards)  ...  ...  ...     207° 
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If  we,  therefore,  simply  add  206  to  the  palladium 
melting  temperature  (1,549'),  we  obtain  1,755*  as  the 
melting  point  of  pure  platinum,  with  an  absolute 
error  of  perhaps  no  more  than   +5°. 

By  way  of  conclusion,    the  following  estimate   is 
offered  or  the  accuracy  of  existing  standards  of  tem- 
perature within  certain  temperature  intervals  : — 
0°-     100°  ±0-002 
100'-     300°  ,,005 
3003- 1,100-  ,,  0-83 
1,100°-  1,550   ..  2 
1,550°  -1,750'  ,,  5  .' 
— A.  L.  Day. — Metallurgical  and  Chemical  Engineer- 
ing, May,  1910,  Vol.  viii.,  5,  p.  260.     (J.  A.  W.  J 

The  Silica  Filter  in  Sum es Treatment. — "An 

unusually  interesting  paper  on  an  improvement  in 
cyanide  practice  has  been  contributed  by  .Mr.  E. 
Gybbon  Spilsbury  to  the  transactions  of  the  American 
Institute  of  Mining  Engineers.  It  relates  to  a  porous 
diaphragm  which  lias  been  found  of  great  value  in 
the  aeration  of  slimes,  and  has  been  successfully  used 
for  revolving  filters  and  other  purposes,  to  which  a 
material  of  that  kind  is  obviously  well  adapted.  The 
following  notes  refer  to  the  employment  of  the  filter 
in  slimes  treatment : — 

'  The  recovery  of  gold  and  silver  from  their  ores  by 
means  of  the  cyanide  process  has  been  so  successful 
in  the  last  few  years  that  any  radical  improvement 
would  seem  impossible  ;  yet  the  appliance  to  which 

I  wish  to  call  attention  in  this  paper  is  really  a 
radical  departure  from  the  methods  now  in  general 
Use. 

'  The  most  modern  and  approved  of  these,  known 
as  the  all-sliming  method,  depends  for  its  success  on 
the  grinding  of  the  ore  so  fine  that  practically  90% 
of  it  will  pass  through  a  200-mesh screen.  The  slimes 
thus  produced  are  then  agitated  and  aerated  in  tanks 
of  various  types. 

'  The  main  object  of  this  treatment  is  to  insure 
such  a  thorough  admixture  of  the  pulp  and  solution 
that  every  particle  of  the  ore  is  surrounded  by  a 
volume  of  solution  sufficient  to  insure  the  dissolving 
of  the  whole  of  the  gold  and  silver  content.  In  addi- 
tion, in  order  to  expedite  the  action  of  the  cyanide, 
and  to  oxidise  such  elements  as  would,  if  left  in  their 
active  state,  become  cyanicides,  air  is  blown  in  under 
pressure.  In  the  Pachnca  tank,  this  air  i^  the  active 
and  sole  means  of  agitation. 

'  The  chief  objections  to  all  the  methods  of  agita- 
tion used  heretofore  are  the  expense  of  operating  and 
maintaining  the  mechanical  devices  for  keeping  the 
pulp  in  suspension,  and  the  length  of  time  required 
to  obtain  a  fairly  complete  extraction  of  the  values. 
These  objections  are  inherent  to  any  method  of  agita- 
tion effecting  a  circulation  of  the  pulp  and  the  Men- 
tion together  by  giving  the  whole  mass  a  circular 
movement,  a-  in  tin'  low  tank  system,  or  a  verlicular 
circulation,  as  in  the  I'achuca  tank  system.  In  both 
methods,  the  particles  of  ore  are  kept  travelling  in 
the  same  direction  as  the  Bolntion,  and  with  very 
little  difference  oi  -peed  ;  bo  that,  while  the  whole 
ma-s  is  in  violent  motion,  the  relative  positions  ol 
the  ore  particles  to  their  surrounding  medium  of 
suspension  change  but  very  slowly,  and  consequently 
the  length  of  time  required  for  a  given  extraction  i- 
much  greater  than  would  be-  necessarj  if  the  move- 
ments of  the  solution  and  the  pulp  were  not  coinci- 
dent. 

'The  improvement  here  described  i-  i  purely 
mechanical  one,  devi-ed  t ie1    this  requirement. 

I I  rests  simply  Oil  the  disco  v  cry  of  a  met  ho.  1  of  maim 

factoring  a  diaphragm  of  silica  sponge,  which,  while 


strong  enough  to  support  heavy  weights,  i-  so  evenly 
porous  throughout  that  air  can  lie  passed  through  it 
with  practically  little  resistance,  and  in  which, 
neverlhele-s,  the  pure-  are  so  minute  that  no  solid 
matter,  however,  finely  divided,  can  pa—  through  or 
even  into  it. 

'  In  practice,  this  diaphragm  i-  placed  in  the  tank 
a-  a  false  bottom,  resting  on  light  channel-iron  bars, 

4  in.  above  the  real  bottom.    The  plates  are  either 

12  12  or  12  20  in.  in  size,  and  are  secured  to  the 
channel-iron  supports, along  the  line-  of  intersection, 
by  0*25  in.  carriage  bolt-.  When  the  plates  are  all 
laid,  oakum  is  driven  into  the  joints,  which  are  then 
made  completely  tight  by  pouring  in  liquid  cement. 

This  simple  operation  complete-  the  whole  installa- 
tion. The  charge  is  now  run  into  tin-  tank,  and  air 
i-  admitted  from  below,  under  a  pressure  of  from 
2  to  0  lb.  only,  depending  on  the  depth  of  the  charge. 
Immediately  the  whole  charge  becomes  a  seething 
mass  of  uniform  but  gentle  agitation,  in  which  every 
particle  of  ore  i-  in  constant  motion. 

■  \o  pressure  is  exerted  on  any  of  the  air  particle- 
after  they  have  passed  through  the  pores  of  the  dia- 
phragm. They  -imply  levitate  up  through  the  mas- 
by  reason  of  their  lower  specific  gravity.  No  distinct 
streams  or  lines  of  agitation  are  preceptible  to  the 
eye,  hut  the  charge  show-  a  very  distinct  increae 
volume,  amounting  to  more  than  a  foot  of  height  in 
a  6  ft.  tank:  and  tue  surface  becomes  covered  with 
a  coating  of  foam  or  air-bubbles,  the  thickne—  of 
which  depends  on  the  volume  of  air  blown  throngh 
the  diaphragm.  The  full  capacity  of  the  Bponge 
varies  from  5  to  5'5  cub.  ft.  of  air  per  minute  per 
sipiare  foot  of  area  at  1  lb.  pressure. 

'Under  these  condition-  the  action  of  the  cyanide 
i-  very  rapid  and  intense.  In  so  of  the  runs  made 
an  extraction  of  OVei  50  Of  the  combined  gold  anil 
silver  values  ha-  been  obtained  within  the  lirst  hour 
of  agitation  ;  and  while,  in  experimental  work,  OUT 
treatment  i-  usually  carried  on  for  12  hours.  -i\ 
hours  will  probably  be  found  to  be  the  economical 
period  in  general  practice. 

'  It  i-  found  that  the  con-umpt ion    of  cyanide    per 

ton  of  ore  treated  under  tin-  method  i-  much  less 

than  in  either  the  I'achuca  or  the  mechanically- 
agitated  tanks.  This,  I  believe,  i-  due  chiefly  to  the 
in  iefer  exposure  of  the  cyanide  t<>  the  oxidising  effect 

of  the  air,  hut  also  to  the  circumstance  that  we  are 
able  to  treat  effectively  a  much  thicker  pulp  than  the 
Other  methods  Of  agitation  will  permit.  With  a  pro- 
portion of  r.~>  of  solution  to  I  of  ore,  we  can  obtain 
the  quickest  extraction  ;  hut,  for  facility  of  charging 
and  discharging  tanks,  we  generally  make  the  mix 
ture  2  to  1. 

•  Records  of  woi  k  done  w  i t  It  this  porous  diaphragm 
on  a  commercial  Bcale,  in  one  of  the  large  mills  oi 
the  Guanajuato  Development  Co.,  show  what 
remarkable  exl  ractions  are  obtained  by  this  method. 

'  One  of  the  important  questions  we  had   to  study 

in  the  use  oi   tlii-  material  was,  whether  the  | •-  ot 

the  -police  would  not  -ouiier  or  later  become  Idled 
and   choked    by  the  ?erj    finest  particle-   of   ,  thu- 

impairing  the  efficiency  of  the  plate-. 
All  our  experience  hitherto  goes  to  prove  that  no 

Buch  stoppage  i I  be  feared.     The  po 

minute  and  so  irregulai  in  shape  that  apparently  no 
solid  matter  can  find  entrance.  In  treating  cmi.hu 
classes  oi  ore  we  do  find  that,  sitei  a  certain  number 
oi  hours,  the  air  pressure  begins  to  increase,  by  reason 
of  a  closing  of  the  surface-porei  of  the  diaphragm; 
but  examination  undei  the  microscope  ha-  shown 
that  this  i-  due  to  a  gradual  deposit  of  tin  oats 

on  the  surface  of  the  plates,  formed  at  tic-  mo— nt 
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of  contact  with  the  air  with  lime  in  solution.  The 
removal  of  this  coating,  however,  otters  no  difficulty. 
It  can  be  done,  between  charges,  either  by  sweeping 
the  Burface  \\  i 1 1 1  a  wire  broom  or  by  washing  it  with 
a  weak  solution  of  hydrochloric  acid.  In  either  case, 
the  complete  removal  of  the  deposit  takes  place  in- 
stantaneously, and  the  air-pressure  drops  to  the 
normal. 

'The  credit  for  the  successful  application  of  this 
porous  medium  to  the  cyanide  process  is  due  to  J.  E. 
l'oiter.  of  Syracuse,  N.Y.,  who,  having  acquired  the 
material  for  an  entirely  different  purpose,  conceived 
at  once  its  possibilities  in  the  cyanide  field,  and,  by 
a  long  series  of  careful  experiments,  developed  the 
many  advantages  of  its  present  adaptation  to  that 
field. 

Besides  the  employment  of  this  silica  sponge  in  the 
treatment  tanks,  its  usefulness  has  been  demonstrated 
in  the  filtering  of  the  solutions,  and  as  a  clarifier. 
Several  types  of  silica-sponge  filters  are  now  building 
of  which  probably,  the  simplest  consists  of  a  table, 
from  25  to  30  ft.  long  and  S  ft.  wide,  the  top  of  which 
i^  an  air-tight  pan,  connected  with  an  exhaust  pump. 
The  pulp  being  run  over  the  table,  the  solution  is 
drawn  through,  leaving  a  dry  cake  of  the  desired 
thickness.  Wash-water  is  then  flowed  over  this 
cake,  and  it  is  washed  in  the  usual  manner.  When 
the  cake  is  finally  dried,  the  table  is  tilted  to  a 
vertical  position,  and  the  cake  is  blown  off' by  air- 
pressure.  The  mineral  sponge  always  contains  a 
certain  amount  of  moisture,  which  causes  a  lilm  of 
water  to  exude  when  the  air-pressure  is  turned  on  : 
and  this  film,  acting  as  a  lubricant,  aids  the  cake  to 
free  itself,  so  that  the  separation  is  immediate. 

This  filter  has  a  capacity  of  from  40  to  50  tons  of 
dry  pulp  per  day.  The  resulting  cake  contains  less 
than  23J  of  moisture  when  discharged.  The  simpli- 
city  of  construction  of  this  filter,  its  indestructible 
filtering  medium,  and  the  absence  of  the  innumerable 
valves  and  littings  required  by  all  filters  of  the  leaf- 
type,  will  recommend  it  strongly  to  mill  men  gener- 
ally. I  think  it  will  increase  the  saving  of  values 
wherever  it  is  introduced." — E.  GYBBON  Spilsbury, 
American  Inst  tint,  of  Mining  Engineers.  — South 
African  Mining  Journal,  June  18,  1910,  p.  4(51. 
(A.  R.) 


MINING. 

Tin.  Relation  of  Costs  to  Profits.—  "Hypo ■ 
thesis. — .Minimum  waste  milled  increases  the  costs 
and     profits    per    ton   milled    (waste  and   reef),     but 
the    profits    aie    increased    in    a  greater  ratio,   and, 
although  the  pay  limit  is  higher,  some  of  the  unpay- 
able ore  reserves  becomes  payable,  or  maximum  reef 
milled  decreases  the  costs  and  increases  the  profits 
ion  of  reef  milled,  and  some  of  the  unpayable  ore 
ve*  become  payable. 
Introduction.     Undoubted   a    new    era    has   been 
heralded  on  the  Rand  recently  by  the  commendable 
redactions  in  working  costs,  and  the  pace  has  been 
HO    -Iron-    that    it    may    be    wise    to   pause   and 
endeavour  to  ascertain   whether  profits  per  unit  of 
cold  may  not  be  sacrificed  on  the  high  altar  of  costs. 
I  am  fully  cognisant  of  the  fact  that  this  subject  has 
ived  much  attention,  but  I  am  not  aware  of  any 
similar  table  having  been  prepared. 

Ba  \  of  Calculations.  I  have  taken  as  the  basis 
of  my  calculation-  a  mine  which  has  300  claims, 
which  contain  two  reef  bodies  on  a  30°  dip.  The 
average  reef  thickne  oi  each  ore  body  is  24  in., 
which  will  produce  a  value  oi  6  dwt.  over  a  60  in. 
■•■  width.  The  reduction  plant  consists  of  200 
p-  and  four  tube  mills,  with  a  crushing  capacity 


of  40,000  tons  per  month.  From  this  starting  point 
I  have  calculated  what  would  result  if  the  external 
waste  (waste  above  and  below  the  reef  channel  at  the 
slope  face)  were  gradually  reduced  from  36  in.  to  12 
in.— vide  columns  A,  B,  C,  D,  E,  F,  G,—  and  at  the 
same  time  the  maximum  amount  of  waste  was  sorted 
out  on  the  surface,  which  will  ensure  minimum  waste 
or  the  maximum  reef  being  milled.  Columns  A  and 
G  are  examples  of  two  extreme  cases,  but  they  have 
been  purposely  included  in  the  accompanying  table 
to  emphasise  the  principle  I  am  endeavouring  to 
establish. 

Waste  Sorted  on/  on  the  Surface. — The  basis  mine 
(A)  sorts  20%  of  waste  on  the  surface  from  stopes  of 
an  average  width  of  00  in.  The  C  mine  sorts  20% 
also,  but  reduces  the  stope  width  to  54  in.  by  leaving 
6  in.  of  waste  in  the  hanging  and  foot,  which,  when 
compared  to  the  basis  mine,  is  equivalent  to  sorting 
10%  on  the  surface  ;  this,  together  with  the  20% 
sorted,  makes  an  equivalent  of  30%  sorted  compared 
to  the  20%  of  the  mine  taken  as  the  basis.  Mine  G 
only  sorts  10%  on  the  surface,  but  through  reducing 
its  external  waste  to  12  instead  of  36  in.,  is  credited 
with  50%  less  waste  milled. 

Ton  Duty  in  Stopes. — 1  have  assumed,  for  simplicity, 
that  all  the  rock  is  broken  by  machines,  and  that  if 
the  duty  in  the  60  in.  stope  were  875  tons  it  would 
gradually  drop  to  5 "25  tons  in  a  36  in.  stope.  I  shall 
provide  the  reason  of  this  assumption  later. 

Lb. -inch  Duty. — The  above  ton  duty  is  based  on  an 
equal  efficiency— that  is  292  lb.  broken  per  in.  of 
stope  width.  The  term  in.  dwt.  (should  be  dwt.  in.) 
is  familiar  on  the  Rand,  and  also,  I  consider,  that  as 
efficiency  is  the  only  criterion  of  work  done  that  the 
term  lb.  in.  should  replace  the  ton  duty.  This  latter 
comparison  is  dependent  mostly  on  the  stope  width 
and  the  duties  in  two  different  stope  widths  are  not 
comparable,  but  if  the  ton  duty  is  divided  by  the 
stope  width  and  expressed  in  lb.  for  convenience,  the 
resultant  factor  is  a  direct  reflex  of  efficiency.  The 
formula  is : — 

Lb.  in.  duty  =  lb.  broken  per  in.  of  stope  width  per 
machine  per  shift. 

Fathoms  x  36  x  Stope  width  in  in.  x  2,000  lb. 

— 12  x  12  x  Machine  shifts  x  Stope  width  in  in. 
500  x  fathomage 

Machine  shifts 

One  of  the  most  uncertain  factors  in  determining  the 

ton  duty  is  eradicated   in   the  calculation,  viz.,  the 

stope  width.     In  a  similar  manner  the  efficiency  cost 

of  breaking  ground  is  expressed  by  the  formula  : 

/.     ,  1  80  x  cost  ,  .,,. 

Lest  per  ton  m  ==—,      —shillings 
tathoms  ° 

which  also  does  away  with  the  stope  width  factor 

and  gives  a  true  rellex  of  efficiency. 

Tons  Mined.— In  order  to  mill  40,000  tons  per 
month,  the  60  in.  mine  would  mine  50,000  tons,  when 
20%  was  sorted,  and  the  36  in.  mine  would  mine 
44,444  tons,  as  10%  only,  or  4,444  tons  are  sorted  on 
the  surface.  The  first  advantage  is  here  noted  that 
5,446  tons  less  would  be  hoisted,  etc. 

Feet  Developed.  —  As  the  stope  width  decreases  the 
lateral  development  must  be  increased  to  develop  an 
equal  tonnage.  My  argument  here  is  that  the  tons 
developed  should  equal  the  tons  stoped  plus  25%, 
inasmuch  as  5%  of  the  tons  developed  would  be 
occupied  by  pillars,  which  could  only  be  extracted  at 
a  later  date  ;  10%  is  represented  by  worthless  bodies 
of  reef  exposed  ;  and  10%  for  contingencies,  such  as 
dykes,  faults,  etc.  It  is,  therefore,  seen  that  the 
development  footage  would  be  increased  from  1,561 
It.  per  month  to  2,219  ft.,  and  since  the  tonnage  per 
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it.  bless,  this  item  would  decrease  from  62,439  to 
53,515  tons,  as  a  minimum  of  waste  would  be  mined 
in  the  latter  case. 

I  ,«/»,-  of  Tons  from  Stopes.—li  the  basis  mine  pro- 
duced rock  of  6  dwt.  over  the  stope  face,  assuming 
the  reef  value  at  31  "96  dwt.  and  the  waste  value  "7 
dwt.,  then  the  3b"  in. mine  would  increase  its  stope 
grade  to  9*54  dwt. 

Value  of  YirUi.— The  yield   for  the  60  in.   stope 

would  be  6"63  dwt.,  or  27s.  lid.,  and  that  of  the  36 

in.  stope  9-37  or  39s.  4d.,  or  an  increase  of   lis.   5d. 

per  ton  milieu'.     I  have  assumed  the  extraction  to  be 

ad  96     respectively. 

Stuping  Costs.— li  a  ton  of  rock  costs  4s.  6(1.  to 
-tope  in  the  60  in.  stope,  I  have— for  the  time  being- 
given  a  cost  of  7s.  6d.  or  a  3s.  increase  for  the  36  in. 
stope. 

Tramming  and  Shovelling  Costs.— I  have  added  6d. 
a  ton  for  the  decreased  stope  width. 

Tk  oelopment  Costs.— I  have  used  the  cost  of  56°. 
per  ft.,  and  consequently  the  36  in.  mine  would  incur 
an  increase  of  Is.  per  ton  milled  for  the  extra  develop- 
ment. 

Reduction  Costs. — The  reduction  costs  would  vary 
but  little. 

<  'ost  per  Ton  Milled.— The  above  costs  for  the  60  in. 
mine  total  lbs.  Id.  per  ton  milled,  and  they  increase 
to  19s.  6d.  for  the  reduced  stope  width  mine. 

Profits  per  Ton  Milled.— The  profits  are,  however, 
increased  when  mining  the  same  reef  at  a  uniform 
value,  with  similar  mining  and  reduction  conditions, 
from  lis.  lOd.  to  19s.  lOd.  per  ton  milled,  or  an 
increase  of  8s  per  ton. 

Equal  Profits. — I  shall  now  endeavour  to  prove 
that  although  in  actual  practice  the  above  results 
may  not  be  achieved,  yet  at  the  same  time  it  is 
possible  to  prove  that  the  principle  advocated  is  true 
I  state  that  the  profits  would  increase  from  lis.  lOd. 
to  19s.  id.  Assume  that  this  deduction  is  untenable, 
and  that  the  costs  would  rise  higher  than  19s  6d. 
Then,  if  the  profit  in  the  36  in.  stope  were  only  lis. 
10d.,  the  costs  could  rise  from  19s.  6d  to  27s.  6d., 
which  would  enable  the  stoping  costs  to  rise  from  4s. 
6d.  to  15s.  per  ton,  when  the  width  was  cut  down 
from  60  in.  to  36  in.,  which,  in  my  opinion,  is  reduc- 
ing this  possibility  to  an  absurdity  and  quite  without 
the  pale  of  reason.  It  would  also  be  seen  how  simple 
it  is  to  reduce  the  costs  from  19s.  6d.  to  16s.  Id., 
without  an  increased  efficiency.  I  consequently 
claim  that  although  I  do  not  maintain  that  results 
achieved  would  be  realised  to  a  penny,  yet  the 
principle  is  vindicated. 

Percentagt  Increasi  in  Costs  and  Profits. — Mine  B 
increases  the  costs  12%  and  the  profits  14%,  or  a  ratio 
of  1  to  12.  Mine  C  drops  the  costs  from  18s.  to 
17-.  3d.,  through  shovelling,  tramming,  hoisting, 
lees  waste,  which  is  a  7%  increase  on  mine  A, 
and  the  profits  are  increased  in  the  ratio  of  1  to  19. 
and  so  on  to  the  30  in.  mine,  which  increases  the 
profits  over  the  costs  by  the  ratio  of  1  to  3  2,  which 
tends  to  move  my  assumption  that  by  increasing  the 
waste  milled  by  the  costs  and  profits  are  increased  in 
a  greater  ratio. 

( 'o  it  and  Profits  pi  r  ton  of  Beef  Milled.  —The  stope 
width  of  60  in.  is  composed  of  24  in.  of  reef  and  36  in. 
of  waste,  hut  20%  is  sorted  out  on  the  surface,  which 
accounts  for  12  in.,  consequently  every  ton  going  to 
the  mill  consists  of  24  in.  of  waste,  that  is  half  reef 
and  half  waste.  If  the  cost  per  ton  milled  of  waste 
and  reef  u  1 6s.  I .  t . ,  the  cost  per  ton  of  reef  is  32s.  2d. 
In  a  timilai  manner  it  will  be  seen  that  the  majority 
of  the  rock  broken,  hoisted  and  milled  in  the  36  in. 
■tope  is  reef  which  works  out  at  74%  reef  and  con- 


sequently although  the  cost  per  ton  of  waste  and  reef 
milled  increases  to  19s.  6d.,  the  cost  per  ton  of  reef 
decreases  from  32s.  2d.  to  26s.  4d.  And  similarly 
the  profits  increase  from  22s.  lid.  to  30s.  Id.  for 
every  ton  of  reef  milled.  This  proves  my  alternative 
hypothesis  that  maximum  reef  milled  decreases  the 
cost  and  increases  the  profit  per  ton  of  reef  milled. 
Our  mines  have  been  laid  out  to  mine  and  mill  the 
maximum  of  reef,  not  waste. 

Pay  Limits  at  Stope  Faces. — The  pay  limits  rise 
from  '3  60  dwt.  to  4-82  dwt. 

Value  of  tons  at  Stope  Faces. — The  6  dwt.  value 
over  60  in.  increased  to  954  dwt.  in  the  36  in.  stope, 
n-  an  increase  of  3  "54  dwt.  Since  the  pay  limit 
increases  only  1"22  dwt.,  there  is  a  direct  gain  of  2 -32 
dwt.  in  the  increased  stope  value  over  the  pay  limit. 
In  other  words,  although  the  pay  limit  increases,  the 
value  of  the  stope  increases  in  a  greater  ratio. 

Ore  Reserves  which  become  Payable. — The  60  in. 
stope  would  require  3-61  dwt.  to  be  payable.  Cut 
this  face  down  to  36  in.  and  the  value  becomes  5  54 
dwt.,  which  is  -72  dwt.  greater  than  the  pay  limit  of 
4-82  dwt.  in  the  36  in.  mine.  And  conversely,  if  4-82 
dwt.  were  being  broken  in  a  36  in.  stope — this  is 
equhalent  to  317  dwt.  in  a  60  in.  stope — which 
means  that  the  narrower  stope  is  mining  rock  which 
would  be  unpayable  by  S-43  dwt.  if  the  width  were 
carried  to  60  in.  I  consequently  consider  that  the 
principle  is  proved  which  enunciates  '  some  of  the 
unpayable  ore  reserves  become  payable  when  a 
minimum  of  waste  is  milled.' 

Life  of  Mine. — The  60  in.  mine  would  have  a  life  of 
23'1  years,  whereas  the  36  in.  mine  would  be  worked 
out  in  15  6  years,  or  a  percentage  decrease  of  33%. 

Stamps  and  Tube  Mills. — If  the  plant  were  200 
stamps  and  4  tube  mills,  and  it  was  required  that 
more  reef  should  be  milled,  the  60  in.  mine  would 
have  to  add  65  stamps  and  1'3  tube  mills  to  mill  as 
much  reef  as  the  36  in.  mine.  How  much  simpler  and 
less  costly  it  is  to  reduce  the  waste  milled.  Instead 
of  spending  money  on  extra  stamps,  spend  more 
money  on  the  sorting  plant  first.  I  am  conducting 
experiments  to  see  what  additional  waste  can  be 
sorted  out  of  the  product  going  to  the  mill  after 
coarse  and  medium  waste  has  been  eliminated. 

Increase  in  Life  Profit. — Although  the  reduced 
width  of  mine  has  a  decreased  life  of  7 "5  years,  yet 
yet  in  the  shorter  time  it  would  yield  £847,000  more 
profit  from  the  same  reef. 

Present  Worth  of  Shares. — The  present  worth  of 
6%  and  3i%  is  increased  from  £5  13s.  7d.  to  £7  16s.  7d., 
or  20-2%: 

Nominal  and  Actual  Ore  Reserves. — The  nominal 
ore  reserves,  that  is  the  reserves  of  reef  plus  waste, 
are  decreased  from  6,931,125  tons  to  4,574,543  tons, 
but  the  actual  reserves,  that  is  the  reef  tons,  are 
increased  from  2,772,450  tons  to  3,049,695  tons, 
which  is  accounted  for  by  10%  of  the  unpayable  ore 
reserves  becoming  payable. 

Payable  Reef  Claims  Worked. — 10%,  or  30  more 
claims  would  be  worked. 

Conclusion. — In  conclusion  I  am  firmly  convinced 
that  if  the  development  is  kept  well  ahead,  the  stope 
widths  are  reduced  to  a  practical  minimum  and  the 
maximum  waste  sorted  out  on  the  surface,  the 
resultant  profits  per  unit  of  gold  will  be  at  their 
maxima,  no  matter  what  the  costs  per  ton  of  waste 
and  reef  are,  provided  the  maximum  efficiency  in 
working  the  mine  is  attained.  Low  costs  without 
efficiency  will  not  bring  the  large  tonnage  of  low- 
grade  Rand  ores  within  the  limits  of  payability." — 
H.  Musson  Thomas.— South  African  Mining 
Journal,  April  3,  1910,  p.  257.     (A.  R.) 
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Hammer  Drills  in  Overhand  Stoping  and 
RAISING. — "Before  the  Institution  of  Mining  and 
Metallurgy,  Mr.  H.  B.  Williams,  Associate,  read  a 
paper  from  which  we  extract  the  following : — The 
numerous  advantages  obtained  by  the  recent  sub- 
stitution of  hammer  drills  in  place  of  hand  labour 
and  ordinary  piston  drills  having  now  been  sufficiently 
demonstrated  by  means  of  exhaustive  trials  and 
practical  operation  in  stoning  and  raising  at  the 
Granite  Gold  Mines,  British  Columbia,  I  herewith 
append  an  account  of  my  experience  of  their  per- 
formance. Overhand  or  back-stoping  only  is  practised 
at  these  mines,  the  reef  consisting  of  hard  quartz 
from  8  in.  to  5  ft.  in  width,  containing  2%  to  10%  of 
sulphides  of  iron  and  arsenic,  while  the  country  rock 
is  a  dark  close-grained  granite.  The  vein  underlies 
at  angles  varying  from  36"  to  50  .  Figures  being 
available  to  show  the  cost  of  stoping  as  practised  in 
previous  years  at  the  mines,  this  paper  is  written 
with  t he  object  of  a  general  comparison  of  results  by 
the  various  methods  employed,  and  in  particular 
with  regard  to  those  obtained  with  hammer  drill. 
The  principal  wearing  parts  are  the  piston  hammer, 
costing  $4,  the  chnck  $3$,  tappet  s2,  and  complete 
valves  $10.  I  now  propose  to  deal  with  the  advan- 
tages of  the  hammer  drill  over  piston  drills  manifested 
in  the  tests  underground,  which  led  to  the  final 
adoption  of  the  former  at  the  mine  for  stoping  and 
raising.  The  lightness  and  general  handiness  of  the 
2  in.  hammer  drill,  its  weight  being  only  60  lb 
against  the  125  lb.  of  the  2  in.  piston  stoping  drill,  is 
a  point  in  its  favour.  There  is  a  considerable  saving 
Of  time  in  setting  up.  In  a  shift  of  eight  hours,  it 
can  be  safely  estimated  that  the  loss  of  boring  time 
in  setting  up,    changing  steel,   and    taking    down  a 

fiiston  drill  is  two  hours;  with  the  hammer  drills 
lalf-an-hour  only  per  shift  is  sufficient,  less  time  is 
lost  in  changing  steel,  there  being  no  (J -bolts,  liar-, 
or  mountings  to  manipulate.  Inexperienced  hand- 
labour  miners  can  learn  to  run  the  hammer  drills  in 
a  tew  shifts,  a  great  advantage  in  a  country  where 
good  machine  men  are  difficult  to  procure.  Greater 
drilling  efficiency  has  been  obtained.  Willi  t lie. 
small  2  in.  one-man  piston  drill,  a  shift's  work  coin-, 
prising  a  total  footage  bored  of  between  2.~>  and  .'in  it. 
was  considered  satisfactory,  whereas  the  hammer 
drills  bore  10  4-ft.  holes,  or  an  aggregate  of  40  ft.  per 
shift.  The  bits  of  the  drill  steel  are  not  dulled  by 
the  quick,  light  blows  of  the  hammer  drill  to  the 
extent  which  occurs  with  the  heavier  blows  from  the 

piston  drill.  Owing  to  the  fact  that  the  hammer 
drill  is  so  compact  and  requires  no  bar  or  mountings, 
holes  may  be  bored  to  take  the  greatesl  advantaj 

slips    in    the    ground     in     low     stopes.     and    greater 

efficiency  in  breaking  ground  has  resulted.  The 
construction  of  the  hammer  drill  renders  it-  adapt- 
ability most  evident  for  carrying  considerably  lower 
Btopes  than  with  the  piston  drill,  a  great  savin-  of 
cost  in  Btoping  narrow  reefs,  Bucb  as  those  of  th<' 
Granite  Mines.  I  have  been  struck  with  the  small 
quantity  of  line  dost  made  by  the  hammer  drill  in 
the  Btopes  and  rise*.     1  account  for  this  improvement 

over  piston  drills  by  the  fact  that  there  i-  mi  churn- 
ing movement  of  the  drill  -tee]  in  the  hole,  as  i-  the 
case  with  the  piston  drill-,  the  bit  of  the  drill  -teel 
being   held   continually   in   the   bottom  of  the  bole 

while  boring.  Tin- air  i-  exhausted  hack  Prom  the 
face  (.i  the  -tope  and  no  air  can  escape  at  the  clonk 
end  m  the  machine.      It  may  also  he  noticed  that  the 

hammer  drills  possess  the  advantage  of  producing 
coarser  cuttings  than   the  piston  drill.     In  air  cm 
sumption  I  have  found  that  with  a  receiver  pressure 
of  80  lb.,  there  is  only  a  slight  advantage  in  practioc 


in  favour  of  the  2  in.  hammer  drill  over  the  2  in. 
piston  drill.  The  advantage  in  general  liandi: 
increase  in  progress  and  consequent  reduction  ol 
in  raising  with  the  hammer  drill  are  even  more 
marked  than  in  the  case  of  -toping  by  it-  u-e." — 
S.  J.  .1/ ining  Journal,  March  7.  1910,  p.  299. 
(A.  R.) 


Colliery  Gas  [ndicatobs,     "I.    In  the  mean 

de-cent  wire  system  we  find  that  two -mall  loops  of 
platinum  wire  of  equal  magnitude  can  he  made  to 
glow  by  the  passage  of  an  electric  current  through 
them  .simultaneously.  This  current  i-  generated  by 
turning  the  handle  of  a  small  dynamo  u-ed  in  the 
manipulation  of  the  system.  One  of  the  loop-  is 
surrounded  by  an  air-tight  brass  cylinder,  with  a 
glass  disc  at  one  end:  the  other  by  a  cylindrical 
copper  gauze,  al-o  with  a  glass  disc  at  one  end. 
These  two  glass  disc-  face  each  other  at  a  few  im  lie- 
apart,  and  when  the  wire-  are  made  to  glow  the  light 
from  each  fall-  upon  the  two  sloping  surfaces  of  a 
small  movable  A-shaped  block  covered  with  white 
paper  which  stands  between  them.  When  there  is 
combustible  gas  in  the  air  which  circulates  through 
the  wire-gauze  cylinder,  the  loop  within  that 
cylinder  glows  with  greater  intensity,  or,  in  other 
words,  emit-  more  light  than  the  opposite  loop  in 
consequence  of  the  combustion  of  the  inflammable 
gas  in  contact  with  it.  A-  a  result,  that  -ide  of  the 
movable  block  nearest  to  it  is  brighter  than  the  other 
side,  [f  the  block  is  now  moved  toward-  the  other 
loop  until  its  two  side-  are  equally  bright,  then  it- 
relative  distance  from  the  loop-  i-  a  measure  of  the 
intensity  of  the  light  emitted  by  each,  and  by  an  easy 
process  of  comparison,  arrived  at  by  experiment,  can 

al-o  be    made    a     mea-uie   of    the    proportion   of  cum 

bnstible  gas  in  the  air.   In  testing  a  scale  is  provided, 
fixed  in  a  line  along  which  the  apex  of  the  block  is 
moved,  which    18   divided    and   marked    to  -how    per 
centages  of  the  methane.     If  there  is  any  difficulty 
in  judging  the  relative  brightness  of  the  two  -ides  of 

the  block,   the  System   i-  defective. 

2.  In  the  alcoholic  flame  Bystem  we  have  a  com- 
bination of  a  complete  safety  lamp  and  a  -mall 
alcohol  lamp.       The   latter   may   be   screwed  into  an 

eccentrically  Bituated  recess  in  the  bottom  of  the 
former,  and  it-  wick  holder  projects  up  through  a 
tube  which  it  exactly  tills  and  terminates  close  t<> 
the  wick  holder  of  the  safetj  lamp.  The  two  wicks 
are  thus  brought  bo  close  together  that  if  either  of 
them  i-  ignited  the  other  immediately  take-  fire 
also.  Either  of  these  («n  be  extinguished  by  draw- 
ing down  or  re-lighted  by  pushing  up.  It  i-  thus 
possible  I"  test  for  gas  with  alcohol  flame  alone,  ami 
then  to  re-ignite  the  nil  flame  ami  extinguish  the 
alcohol  flame  without  opening  the  lamp.     The  safety 

lamp     it-elf     i-    capable    ol    detecting    gafl    nt    '■'<       and 

over,  but  by  the  introduction  of  the  alcohol  testei 
fire-damp  from  0*5     to  3     may  be  detected.      About 

otic  third  of  the  in -id.-  ol  the  -hi--  i-  enamelled  black 

-ii  that  a  background  ma]  be  formed  to  facilitate 
observation  of  the  gas  caps.  In  testing  by  means  ol 
the  oil  flame  the  wick  i-  drawn  down  until  it  ju-l 
loses  its  bright  tip:  the  black  glass  then  indicates 
the  gas  cap.  If  im  distinct  cap  i-  -ecu.  this  does  not 
prove  the  absence  of  gas,  a-  it  does  not  indicate  its 
pretence  when  less  than  :t  ,  i-  present.  The  I 
plug  is  then   withdrawn  from  the  oil  lamp,  and  the 

alcohol    |.  .wed   inlii  t  he     reel     -  I  : 

ingenious  device,  opens  its  own   wiek  tu  the 

beat  from  the  oil  flame  causes  the  alcohol  in  ascend 

and  ignite  bj    contact   with  tl il  flame      The  oil 

flame  i-  then  extinguished,  and  the  teat  by  aleobol 
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accomplished.      The  gas  caps   will   be  as    follows, 
taking  half-inch  alcohol  flame  as  the  standard  :— 

Remarks. 

Very  pale,  not  clearly  seen. 
Pale  blue,  clearly  seen. 
Pale  bine,  clearly  defined. 
Clear  blue  cone. 
Distinctly  defined  gas  cap. 
:;  ii  <  >il  Maine  used. 

The  alcohol   flame  i-  a   simple  and   effective  gas 
indicator,  and  can  lie  applied  very  easily  as  a  tester. 

:>.  In  the  hydrogen  flame  indicator  we  have  a 
good  practical  invention.  In  construction  it  is  an 
ordinary  oil  or  benzoline  lamp,  with  a  copper  tube 
passing  vertically  through  the  oil  vessel,  and  ter- 
minating close  to  the  wick  holder,  and  connected  to 
a  steel  cylinder  fixed  to  the  side  of  the  lamp  at  the 
other.  The  steel  cylinder  contains  compressed 
hydrogen,  which  is  retained  in  it  by  means  of  a 
-crew  valve.  When  it  is  desired  to  test  for  smaller 
proportion-  of  fire-damp  than  can  be  detected  by  the 
oil  or  benzoline  flame,  hydrogen  is  allowed  to  flow 
through  the  copper  tube  by  slightly  opening  the 
valve.  The  hydrogen  jet  thiis  produced  immediately 
ignites  at  the  flame  of  the  lamp.  The  wick  of  the 
latter  is  then  drawn  down  until  its  flame  is  extin- 
guished, and  the  hydrogen  flame  alone  remains.  The 
Same  is  then  regulated  to  the  proper  height  by 
means  of  a  valve,  and  the  heights  of  the  caps  pro- 
duced by  it  are  read  off  on  a  scale  at  the  back  of  the 
glass.  The  percentage  is  judged  as  much  from  the 
brightness  as  from  the  height  of  the  cap.  The  gas 
-  produced  by  a  hydrogen  flame  (reduced)  are  as 
follows  :  — 
Per  <'"nt.  Inch  per 

ol  Gas.  '  lap.  Remarks. 

7         l'ale  and  hazy. 

More     definite,     and    outline 

easily  perceived. 
More  clearly  seen. 
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•9 
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Hecoming    larger    and     more 
distinct. 

The  incandescent  system  is  quoted  as  one  which  is 
very  liable  to  become  defective  or  even  useless  during 
a  test.  In  the  alcohol  flame  system  it  is  said  when 
the  apparatu>  becomes  even  slightly  heated,  by  the 
heat  of  the  flame  or  the  temperature  of  the  mine,  a 
vapour  is  given  off  by  the  alcohol  which  is  an 
explosive  agent  when  mixed  with  air.  Further  it  is 
liable  to  become  easily  extinguished  if  not  handled 
with  extreme  care. 

I  or  the  hydrogen   (lame  it  is  claimed  to  make  a 
test    with   absolute   certainty.      The   flame   is  non- 
luminous  and  capable  of  emitting  considerable  heat 
with  safety  ;  this  serves  to  enhance  its  reputation  as 
a    most    favourable    fire-damp  indicator.       It  is  not 
readily  extinguished  and  can  he  taken  in  safety  into 
currents  which  would  extinguish  an  ordinary  safety- 
lamp.     The  hydrogen    flame   left  burning    would  re- 
ignite    the    oil    lamp    without    danger    in    suitable 
current.     It  i-  capable  of  long  duration  of  flame  in  an 
atmosphere  which  i-  irrespirable.      Will  continue  to 
bum  iii  atmospheres  containing  from  50  to  (i()%  of 
carbonic   acid  gas,    when    about    one-quarter  of  the 
amount  would  extinguish  an  oil  or  alcohol  Maine.    It 
msidered  an  efficient  ami  effective  lamp  for  gas 
ting,  but.  condemned   by  some  for  the  foregoing 
ion.      Ii    i     ve,v    sensitive   when   detecting  low 
exhibiting  a  change  of  colour, 
which    is   more  evident  as   the  proportion   of    CO., 
incn  It  i-  capable  of  being    taken  into  any 

eat   a   fire  .lam),  detector,   and  can  he  utilised 


under  many  other  conditions.  No  waste  of  time  in 
making  a  test — not  necessary  to  exceed  30  seconds. 
It  is  nor,  inferred  that  it  would  be  prudent  to  place 
the  apparatus  in  an  atmosphere  where  the  oil  flame 
becomes  extinguished  ;  I  only  quote  its  capabilities.'' 
— T.  H.  KNEEBONE,  Science  and  Art  of  Minimi. 
March.-),  1910,  p.  3f>6.     (A.  R.) 


The  Treatment  of  Natives  on  Mines.— "We 
take  the  following  from  the  report  on  the  health 
conditions  on  Rhodesian  mines  : — 

The  members  of  the  committee  were  Dr.  A.  M. 
Fleming,  C.M.G.,  Chief  Medical  Officer,  Rhodesia, 
Dr.  Donald  Macaulay,  M.L.A.  (Transvaal)  and  Dr. 
W.  Gladstone  Clark,  M.A.  (Bulawayo). 

Prevalence  of  Scurvy. — The  figures  given  in  the 
last  reports  available,  namely,  for  the  year  1908, 
show  that  there  were  1,671  cases  of  scurvy  on  the 
mines  in  Southern  Rhodesia,  with  207  deaths,  and 
this  may  be  considered  a  low  estimate,  as  many  cases 
are  unreported,  or  died  of  secondary  complaints  such 
as  dysentery  and  pneumonia,  and  in  proof  of  this, 
during  our  commission  we  found  on  several  mines  a 
large  number  of  cases  of  undoubted  scurvy  which  did 
not  figure  on  the  hospital  sheets.  We  have  no 
reason,  moreover,  to  suppose  that  there  has  been  any 
appreciable  diminution  in  its  incidence  since  this 
report  was  published. 

Infectiousness. — Evidence  taken  both  in  Rhodesia 
and  in  the  Transvaal  is  unanimous  as  to  the  fact  that 
a  large  proportion  of  the  alien  recruits  from  the 
tropical  zones  arrive  either  with  the  disease  upon 
them  or  develop  it  within  the  first  three  months  of 
service.  Outbreaks  occur  from  time  to  time  amongst 
native  miners  who  have  been  resident  for  longer 
periods  than  this,  but  careful  enquiry  will  generally 
bring  to  light  some  error  in  the  dietary  existing  on 
the  particular  mine  concerned. 

Deferred  Pay. — It  would  be  convenient  here  to 
refer  to  the  system  of  deferred  pay,  as  this  would 
appear  to  have  a  certain  bearing  upon  the  incidence 
of  scurvy.  It  is  a  striking  fact  that  habitual 
labourers  and  those  natives  who  add  to  their  diet  by 
purchases  of  foodstuff's  from  local  stores  rarely  suffer 
from  scurvy,  whilst  those  natives  whose  pay  is 
reduced  by  remittances  to  their  homes  or  who  are  of 
a  parsimonious  nature,  are  particularly  affected. 

Diet. — We  would  especially  emphasise  the  necessity 
for  the  i^sue  of  fresh  vegetables,  further  reference  to 
the  growing  of  which  will  be  found  in  clause  65.  As 
far  as  possible,  vegetables  for  which  the  natives  have 
a  predilection  should  be  given,  and  fortunately  these 
are  the  most  easily  grown,  We  wonld  specially 
mention  potatoes,  pumpkins — in  fact,  all  gourds — 
sweet  potatoes,  wild  spinach  ;  also  leeks  and  onions, 
where  obtainable,  are  valuable  anti-scorbutics.  The 
difficulty  of  obtaining  fresh  vegetables  for  the  mines 
has  been  impressed  upon  us,  and  we  therefore  re- 
commend that  at  seasons  of  the  year,  and  in  districts 
where  fresh  vegetables  are  unobtainable,  J  lb.  of 
meat  and  a  double  ration  of  Kafir  beer  be  added  to 
the  diet  scale  as  a  substitute. 

Kafir  Beer. — The  nutritive  value  of  Kafir  beer  and 
its  action  as  an  antiscorbutic  have  been  amply 
demonstrated  ;  we  consider  that  it  should  be  a  com- 
pulsory ration  on  all  mines.  The  preparation  should 
fie  in  the  hands  of  the  mining  authorities,  and  it 
should  be  issued  with  regularity  and  under  super- 
vision. In  this  connection  we  found  on  visiting  the 
Rand  that  an  excellent  beverage  called  "  mahauwe  " 
was  prepared  in  some  of  the  compounds  from  the 
residue  of  the  mealie  porridge.  This  is  a  mildly 
fermented  beverage,    is  easily  prepared,  and  has  a 
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distinct  nutritive  value.      A   description  of  how   thi- 
should  be  prepared  will  l»e  found  in  Annexure  "C 

Nativi  Diet  in  Kraals. — It  was  alleged  by  -dine 
witnesses  that  the  diet  of  mine  natives  compared 
more  tlian  favourably  with  the  diet  the  Dative  was 
accustomed  to  in  his  kraal.  We  have  enquired  into 
the  native  kraal  diet,  and  though  a  greater  quantity 
of  food  may  be  consumed  by  the  native  on  the  mine, 
still,  in  his  kraal  his  food  is  richer  in  those  fresh 
constituents  to  the  presence  of  which  we  attach  so 
much  importance.  Apart  from  this  consideration,  it 
seems  superfluous  to  insist  that  the  scale  of  feed  in  g 
obtaining  in  the  native  kraal  is  no  criteri  n  as  to  a 
native's  wants  whilst  engaged  in  mining. 

Prevalenci  "I  Pneumonia.  —  Daring  the  year  1908 
there  were  reported  to  the  Government  Health 
Department  no  fewer  than  2,251  cases  of  pneumonia, 
with  b\S6  deaths,  giving  an  incidence  of  72*93  per 
1. in ii i.  and  a  death  rate  of  22  23  per  1,000  labourers. 
Our  investigations  have  shown  that  these  figures  are 
an  underestimate. 

Overcrowding  as  a  Factor. — Overcrowding  in  com- 
pounds produces  ideal  conditions  for  the  spiead  of  an 
admittedly  infectious  disease.  This  overcrowding  is 
l  rought  about  in  two  ways  ;  firstly,  by  the  provision 
of  inadequate  accommodation  and  insufficient  air 
space,  as  we  found  on  some  mines  ;  secondly,  by  the 
habits  of  the  natives,  who  prefer  to  crowd  into  huts 
with  their  brothers  rather  than  occupy  the  places  set 
apart  for  them.  There  is  more  pneumonia  during 
the  winter  months,  when  labour i-  most  plentiful  and 
overcrowding  most  prevalent. 

Structural  Defects  of  Dwellings. — The  effect-  of 
overcrowding  are  aggravated  by  the  structural 
nature  of  the  huts  and  the  personal  habits  of  the 
native.  We  consider  that  the  ordinary  hut  full  of 
the  heterogeneous  collection  of  odds  and  ends  with 
which  the  native  surrounds  himself,  badly  ventilated 
and  badly  lighted,  with  an  absorbent  floor  which  he 
Q8es  a-  a  spittoon,  ami  which  he  impregnates  with 
nutrient  material  from  the  refuse  of  his  food,  forms 
an  ideal  incubator  for  the  germs  of  an  infectious 
disease. 

"  Stricter  and  More  Intelligent  Compound  Inspec- 
tion."— We  recommend  that,  where  possible,  there 
should  be  a  daily  inspection  of  all  natives  in  the 
compound,  anil  an  inspection  by  a  medical  officer  or 
other  competent  person  once  a  week.  The  sanitary 
condition  of  many  of  the  mines  we  visited  is  open  to 
improvement.  Clothing  parades  and  disinfection  oi 
clothing,  and  the  prohibition  of  natives  changing 
their  clothes  with  native*,  should  be  enforced. 

General  Conclusions.—  Food  should  be  abundant 
and  properly  cooked.  The  line  grinding  of  meal  is 
of  the  utmost  importance.  The  cultivation  of  mine 
gardens  for  the  supply  of  vegetables  should  be 
encouraged.     Natives  who  have  their   wives  on  the 

mine-    seldom    sutler    from     sickness,     and     tend    to 

become  habitual  labourers.  The  office  of  compound 
inspectors  Bhould  be  removed  from  the  Mine- 
Department  and  placed  under  the  Health  Depart 
ment.  Such  officers  should  he  given  power-  ol 
summary  jurisdiction  in  cases  oi  minor  offences  under 
the  regulations. " — S.  .1.  Mining  Journal,  May  7. 
1910,  p.  286.     i.\.  R.) 

Hydraulic  Impregnation  <>i  thi  com.  Faci 
wn  Hydraulic  Blasi  ino  ih  Coal  Seams  m  i  m 
Mi  [snkb  Process.  -In  1890  Meissner devised  ■>  pro 

t ndering   coal   dust    harmless,  bj    forcing 

water  under  a  pressure  of  10  to  20  atmospheres  into  a 
borehole  about  in  in.  in  depth  for  a  considerable 
time     Then th  of  the  borehole  was  fitted  with  a 


stuffing  gland.    The  water  impregnated  the  coal  I 
in  -uch  a  manner  a-  to  enable  the  coal  to  be  brought 

down   flee  from  ilti-t.     Tin-  proce--,   hoWe\cl.  Buffered 

from  certain  deficiencies  and  after  a  time  was  given 
up. 

( )n  account  of  the  Rodbad  explosion  last  year  experi 
mente  \\  ere  again  started  at  a  colliery  near !  tort  tuund, 
and  later  wen-  extended  to  a  number  of  other  collie 
tie-  in  Westphalia.  Deeper  boreholes  were  used  than 
in  1890.  The  packing  gland  was  also  improved  and 
extended  further  into  the  borehole.  In  dusty  bitumi- 
nous -earns  the  e  xpei  iuient  s  ha\e  been  >|ilite  BUCd 

ful,  but  in  compact  non-porous  structures  the  method 
has  been  found  impracticable. 

When  the  coal  is  porous  and  mild,  a  pressure  of 
20  atmosphere-  are  found  sufficient,  but  in  more  com- 
pact    -earn-    -111    at  mo-pheres    are    often    nece--   ry. 

Again,  in  some  -earn-  the  impregnation  and  loosening 
of  the  coal  are  complete  in  about  in  minute-  whereas 
in  others  •">  to  b*  hour-  are  necessary. 

As  impregnation  is  proceeding  the  coal  can  be 
heard  to  tear,  break  and  even  detonate.  The  process 
i-  attended  with  great  difficulty  in  seams  where  the 
adjacent  rock  is  cleat  v  and  friable,  since  under  these 

circumstances  the  rock  can  be  easily  wetted  and  even 
begins  to  creep,  necessitating  great  care.  The  main 
results  of  the  process  are  greater  safety  in  shot  firing, 
reduction  of  consumption  of  explosives  and  absence 
of  dust  during  loading  and  haulage.—  Berg  \--i  ssob 
Tripe,  Dorstfeld  Thi  Colliery  Guardian,  July  B, 
1910,  p.  67.     (T.  I),  i 


Reviews  and  New  Books. 


( We  shall  be  pleased  to  1  I       or  Tech- 

nical Work  sent  to  us  for  that  purpose,  J 


ORE    Minim.    Mm -      By   WALTEH    K.    CRANE. 

Cloth,  octavo,  pp.  225.     III.     (New  York  :  John 

Wiley   >x    Sons.     London:    Chapman   a.    Hall.) 

Price  12s,  tid. 

"This   book  contain-  descriptions  of  methods  ol 

timbering  and  supporting  rock  in  place,  method-  ot 

stoping  and  mining  in  narrow   and  wide  veins  and 

bedded  and   massive  deposits,   including  stull   and 

-i|iiare  set  mining,  filling  and  caving,  open  cut  work, 

and  a  di-cu  —  ion  of  costs.'      Mutual  Magazine,  .Inly, 

1910.     I  \    R 


GEOLOGY:  SHOR1  i  B  <  Ot  RSI     Bj  Profs   «  n  1MB]  r.\.\\ 

and  Salisbury.   21a    (Loudon :  John  Murraj 
••  The  scientific  and  literary  partnership  of  Profs 
Chamberlin  and  Salisbury,  the  head-  of  the  Depart 
ment   of  Geology  in   the  Chicago  University,  i-  a 
felicitous  one,  and  has  been   productive  o\  excellent 

results  upon  geological  teaching  in    \ rict      Theii 

advanced  course  not  only  achieved  American  celebrity 

hut  -| lily  attained  to  considerable  vogue  in  thi- 

countiy  :  indeed,  we  can  hardly  remembei  anothei 
foreign  work  of  the  same  type  which  sprang  so  in- 
ntantaneousl]  into  prominence  and  received  to  frank 
ami  c  rdial  a  welcome.  I  he  shorter  course  has 
prepared  in  response  lo  an  obvious  demand,  and  is 
also  excellent,  the  thankless  work  of  abridgement 
having  been  carried  out  with  judgment  and  with 
-kill.  "  We  have,  in  fact,  nothing  but  prai»e  foi   the 

book,  which  is  adequate  in   its  presenti t  of  prin 

ciples,    informed   with  ■  multitude   ol    illustration*! 
drawn  from  the  labours  ol  the  best  equi|  logi 

cal  surve)    in  the   world,  and  written  in  ■  manner 
which  admini-t'  ful  Stimulus  to  the  nun. 
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tion.  without  in  the  least  trangressiug  the  restraint 
proper  to  scientific  writing.  The  stratigraphical 
record  as  here  presented  is.  naturally,  almost  exclu- 
sively American  in  its  inspiration,  and  to  English 
students,  accustomed  to  the  English  classification, 
the  descriptive  names  will  jar  with  the  unlamiliarity 
of  a  foreign  language.  But  such  differences  are  in- 
evitable to  the  science,  and  form  its  chief,  perhaps 
its  only,  drawback.  Moreover,  they  tend  (o  destroy 
provincialism  of  thought,  and  are  thus  of  independent 
utility.  A  point  which  constantly  recurs  in  this 
work'  which  is  of  great  importance,  is  the  presence 
or  absence  of  deep-sea  deposits  in  the  sedimentary 
record.  Our  authors  hold  -and  M.  Emil  Haug  in 
hi-  recently  published  traite  partially  concurs  with 
his  view  that,  so  far  as  at  piesent  determined,  the 
derivative  rocks  exhihit  no  examoles  of  formations 
parallel  with  those  now  accumulating  upon  the  ocean 
floor.  Even  the  true  white  chalk,  which  occurs  in 
the  Secondary  rocks  of  the  United  States,  though 
not  in  such  great  vertical  extension  as  with  us,  the 
authors  attribute  to  conditions  of  comparatively 
-hallow  hut  (deal-  water,  and  not  to  the  true  ocean 
depth.  This  view,  which  is  gaining  constantly 
greater  currency  among  geologists  of  the  modern 
school  —  that  the  gigantic  changes  of  sea-level 
formerly  postulated  never  occurred  —  is  obviously 
fundamental,  and  carries  with  it  the  conclusion  that 
the  lelative  po.-itions  of  sea  ami  land  have  varied  in 
ogical  time  only  within  comparatively  narrow 
limit-." — London  Mining  ■Journal,  June  11,  1910. 
A    R.) 


Measurement  ok  Pulp  and  Tailing.  By  W.  J- 
SHARWOOD.  Pamphlet,  pp.  24.  111.  (London- 
Tin  Mining  Magazine.)    Price  2s. 

"This  is  a  reprint  of  Mr.  Sharwood's  Articles  that 
appeared  in  The  Mining  Magazine  for  November, 
Decemher  and  January.  The  information  contained 
in  the  articles  has  proved  to  be  of  great  value  to 
metallurgists  and  this  issue  in  separate  form  has  heen 
made  to  supply  a  demand." — Mining  Magazine,  July, 
1910.     (A.  R  ) 


Natal  :    Report  ox  the  Minks  and  Mineral 

RBSOUBI  I-    (OTHER    THAN    COAL).        By    F.    H. 

BATCH,  Ph.D.,  M.IC.E.  Puhlished  by  order 
of  the  Natal  Government.  (London  :  Natal 
Government  Agency.) 

"  A-  the  result  of  a  personal  examination  the 
pnblie  would  naturally  hope  for  some  definite  expres- 
sion of  opinion  from  a  trained  and  experienced 
expert  a-  to  the  probable  result,  favourable  or  un- 
favourable, of  further  development  on  those  deposits 
which  have  heen  partly  opened  up.  It  is  remarkable 
in  a  report  of  this  kind  that  as  regards  the  majority 
of  the  properties  described  there  is  not  the  faintest 
indication  of  opinion  as  to  what  might  he  the  out- 
come of  further  development.  Only  in  instances 
where  developments  have  proved  conclusively  the 
worthlemnese  of  a  property  is  there  any  definite 
opinion  expressed. 

Plan-  and  sections  of  development  work  in  progress 
were  in  the  majority  of  instance-  non-existent;  and 

this  deficiency,  due  to  the  existing  regulations  of  the 

mining  department,  i-  pointed  out  in  the  report,  but 

the  writer  of  it  shonld  have  supplied  the  deficiency 

hat   hi-   readers   might   obtain  a  clear  insight  of 

the  itroetnre  of  the  ground   b  ing  explored.     Such 

insight  can   very   randy   he  obtained    from    verbal 

criptions.     They  leave  too  much  to  the  imagina- 

01  the  reader.      I  ,k  t-  conveyed  by  correct  plans 


and  sections  are  definite  in  themselves  and  in  their 
relation  to  one  another. 

From  the  descriptions  of  the  iron  ore  beds  and  of 
several  of  the  non-metallic  minerals  it  is  evident 
there  are  indications  of  deposits  on  which  further 
investigation  might  lead  to  the  establishment  of 
profitable  industries,  but,  as  is  properly  pointed  out 
in  the  report,  their  exploitation  is  hampered  by  the 
lack  of  any  geological  maps.  Without  reliable 
surveys  no  systematic  records,  either  geological  or 
statistical,  can  be  maintained.  A  proper  survey  of 
the  Colony  would  be  of  the  greatest  possible  benefit 
to  individual  enterprise. 

To  those  intimately  associated  with  Natal  the  in- 
conclusive nature  of  this  report  must  be  disappoint- 
ing ;  but  it  should  in  no  wise  act  as  a  deterrent  on 
their  efforts  to  develop  the  resources  of  the  Colony, 
and  it  is  to  be  hoped  that  the  Government  will,  by  a 
proper  organisation  of  the  department  concerned, 
render  more  efficient  assistance  to  prospectors  and 
miners  than  they  have  done  in  the  past." — London 
Mining  Journal',  July  9,  1910.     (A.  R.) 

Reduction  ok  Working  Costs  on  the  Rand.  By 
Henry  Howard.  Is.  (London:  Investors' 
Guardian,  Limited.) 
"  This  is  dated  May,  1910,  and  is  an  examination 
of  existing  conditions  and  the  prospects.  The  author 
states  that  the  work,  which  has  appeared  in  the  form 
of  contributions  to  the  Investors'  Guardian,  is  the 
result  of  information  gained  during  his  last  visit  to 
the  Rand  in  the  autumn  of  1909.  The  brochure  sums 
up  very  well  what  has  been  done  under  the  big  mills 
low  grade  low  costs  policy  of  the  last  two  or  three 
years.  From  1902  to  the  autumn  of  1909  the  average 
cost  of  all  the  Witwatersrand  mines  was  reduced 
from  25s.  9d.  to  17s.  2d.  per  ton.  Authorities  are 
cited  to  support  the  expectation  of  a  further  reduc- 
tion, but  it  .i  ay  be  well  to  remember  that  during  the 
last  few  months  the  leaders  of  the  industry  have  been 
giving  intimations  of  changes  in  policy,  which  would 
involve  higher  rather  than  lower  costs." — London 
Mining  Journal,  June  11,  1910.     (A.  R.) 

From  Prospect  to  Mine.  By  Etienne  A.  Ritter. 
8s.  4d.  (Denver,  U.S.A.  :  The  Mining  Science 
Publishing  Company.) 

"  Chapter  I.  treats  on  Prospectors  and  outfits,  and 
these  subjects  are  particularly  well  dealt  with. 
Chapter  II.  is  on  Veins  and  Ore-bodies  ;  Chapter  III. 
on  '  Taking  up  Claims  and  the  Apex  Law."  This 
chapter,  based  on  the  laws  of  the  United  States, 
graphically  describes  all  the  procedure  nece-sary  to 
be  executed  and  work  accomplished  before  a  claim 
can  be  said  to  be  properly  registered  and  owned  by 
the  prospector  or  taken  up,  and  this  chapter  also 
defines  the  text  of  the  patent  grants  of  a  lode  mining 
claim. 

Chapter  IV.  treats  on  "Starting  work  under- 
ground," and  contains  many  practical  suggestions  as 
to  the  best  course  of  procedure  under  different  condi- 
tions. The  author  rightly  says  that  a  serious  and  a 
frequent  mistake  is  not  to  have  the  work  directed  in 
the  first  instance  by  a  good  mining  engineer,  who 
need  not  stay  at  the  mine  all  the  time  but  inspects 
it  regularly  and  keeps  posted  on  the  process  of  the 
work  ;  and  we  also  endorse  the  advisability  of  having 
assays  taken  regularly  when  a  vein  is  beingdeveloped. 
There  is  also  a  great  deal  of  truth  in  the  author's 
view  put  out— that  the  future  of  the  mining  industry 
belongs  to  some  powerful  prospecting  and  mining 
companies  able  to  stand  the  losses  incurred  in  failing 
to  open  a  mine  from  a  large  amount  of  prospects. 
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and  yet  able  to  keep  on  until  they  get  a  bonanza 
which  will  not  only  make  up  for  all  the  money 
previously  lost,  but  bring  betides  a  tremendous 
profit:  in  such  a  company,  as  in  an  insurance  com- 
pany, the  working  of  the  law  of  averages  will  bring 
success. 

Chapter  V.,  on  "  Mining  Companies,"  furnishes  a 
few  useful  practical  notes  of  advice,  and  also  words 
of  caution  for  both  the  prospector  and  also  the 
investor  as  to  the  dotation  of  metalliferous  mining 
companies,  and  the  methods  adopted  for  the  getting 
up  and  the  issuing  of  prospectuses  with  a  view  to  the 
raising  of  share  capital. 

Chapter  VI.  deals  with  Pointers  as  to  Local  Con- 
ditions, and  Chapter  VIII.  with   Mining  Machinery. 

Chapter  X. — the  last  one  in  the  book,  on   '  Philo- 
sophy and  Poetry  of  Mining '—should  be  read  with 
the  warning  note  with   which  this  review  opens." 
London  Mining  Journal,  July  9,  1910.     (A.  R.) 


Hints  on  Surveying  ;  and  the  Keeping  of  Mine 
Plans    and    Reports.      By   J.    W.    Teale, 

M.l.M.M.  6s.  (London-.  The  Mining  Magazine.) 
"  A  thin  octavo  volume  containing  IS  pp.  of  sub- 
ject matter  and  21  of  specimen  forms  for  monthly 
returns,  etc.  The  reading  matter  consists  of  a  few 
desultory  remarks  on  nunc  plans  hi  general  ;  the 
hints  on  surveying,  which  occupy  the  major  portion, 
comprise  a  list  of  conventional  signs  usually  em- 
ployed by  mining  surveyors.  As  regards  the  forms 
proposed  for  the  returns,  they  may  probably  serve 
their  purpose  ;  hut  these  are  matters  of  individual 
taste,  and  most  managers  have  some  hobby  of  their 
own.  The  book  is  very  neatly  bound."  London 
Mining  Journal,  duly  !t.  1910.     (A.  R.) 


Abstracts    of   Patent    Applications. 


(C.)    24o/10.    James  Daw  son  &  Son,  Ltd.  (1),  .lames 
Dawson,  junior  (2).     Improvements  in  conveyor 

belts. 

The  invention  for  which  the  above  application  is 
made  relates  to  improvements  in  the  construction  of 
conveyor  belts. 

According  to  tins  invention  the  completed  hell  is 
constructed  of  a  belt,  the  full  width  of  the  completed 
belt,  to  either  or  both  sides  of  whL'h  are  attached. 
longitudinally,  two  or  any  greater  number  of  belts  "i 
smaller  widths.  The  smaller  widths  may  he  attached 
to  the  full  width  by  means  of  rivets,  Screws,  or  sew 
ilia's,  or  by  mean-  of  halala  or  like  substances. 

All  the  widths  are  constructed  of  textile  fabric, 
and  each  may  be  of  any  number  of  plies  suitable  foi 
the  purpose  for  which  the  belt  i-  required.  The 
textile  fabric  i-  usually  impregnated  oi  spread  with 
balata,  gutta  percha,  India  rubber  or  like  Bubstance. 

The  intention  of  the  invention  is  to  secure  greatei 
longitudinal  pliability  than  i-  possible  in  a  belt  of  the 
Bame  strength  made  in  one  width,  and  to  increase  the 
life  of  the  belt  as  if  one  of  the  smallei  widths  w< 
out  it  can  be  easily  replaced. 

I        325  10.      Ottokor  Serpek.      Improvements   in 
electrical  resistance  furnaot        8  7  Hi 
This    invention    relates    to    the    manufacture  of 
nitrides,  especially  aluminium  nitride. 

A  furnace  is  described  which  produces  (he  nitride* 
from  mixtures  <>i  suitable  material-  through  the 
agency  oi  the  heat  produced  bj  an  electric  current 


in  resistances  constructed  of  carbon  and  aluminium 

nitride.     These  resistant  ■>  shaped   as  to   -tii 

up    the    melted     ingredient-     when     the     furnace     is 

revolved,  thereby  securing  an  easy  and  regular  dis- 
tribution of  the  heat  generated. 

it'.i   354  10.    Charles  Anderson  Case.    Improvement* 
in     a     panning    and     concentrating    machine. 


>> 


M0. 


This  application  refers  to  an  improved  panning  and 
concentrating  machine  consisting  of  a  screen  and  a 

series  of  pans,  mounted  co-axial ly  with  openings  near 

the  lovve-t  point-  of  the  conical  pans  and  a  mean-  oi 
applying  a  circularly  swaying  motion.  Balls  are 
used  to  aid  the  separation  of  the  concentrate  and    to 

force  it  through  the  openings  provided. 

I  :;67  10 and  368  10.  William  Woodward  Robacher. 
Improvement-  in  or  relating  to  filtering  appara- 
tus particularly  intended  for  the  cyanide  prt 

of  extracting  precious  metal-  from  their  ores. 
29.7.10. 

These  applications  refer  to  vacuum  filter-  of  the 
vertical  rotary  type,  the  lower  half  of  which  is 
immersed  in  slime  pulp,  and  provided  with  scraper- 
acting  on  the  upper  part  foi  removal  of  the  partially 
dried  solid.  367  refers  t<>  a  filter  with  the  filtering 
medium  forming  the  wall-  of  the  rotating  member, 
and  368  to  one  with  the  filtering  medium  forming 
the  periphery.  The  principle  feature  of  the  design 
is  the  use  in  both  of  a  rigid,  porous  mineral  material 
a-  t  he  filtering  medium. 

('.        576/09.      David    Gilmour.       Improvement-    in 
fixing  cam  pulleys  to  cam  -haft-.     13.12.09. 
Tin-  refer-  to  a  mean-  of  fastening  pulley-  on  cam- 
shafts, and  consists  of  a  tapered   bore  in   the  pulley 

DOBS  to  lit  on  a  taper  turned  on  the  -haft.  The  grip 
of  the  pulley  i-  obtained  by  screwing  up  a  nut  on  a 
thread    cut   on    the   cam  shaft  whilst  a  key  nia\  al-c> 

be  fitted  if  desired. 


Selected  Transvaal  Patent  Applications. 

Relating  to  Chemistry,  Mi  i  illi  boy   \nd 
Mining. 


Compiled  by  C.  II.  M.  Risen.  1".  M.Chart.lnat  PA. 
(London),  Johannesburg  (Member). 


(Nil.     In  this  list  (P)  meant  provisional  specifica- 
tion,  mid   ((')  eontp  ■tan.      Tin-   number 
that  <>r  the  specification,  tin  namu  that  uf  the 
applicant,  ana  tin-  tint,  that  <>f  filing.  ) 

I  IHI  ID.      William     Arthur    Heard.       Iu,,,|. 

ments  in  and  relating  to  rotary  engines  and  the  like 
19.8. 1". 
(C.)    411  10.      William    Edge.      Improvements  in 

hinging  machine-.      I'i  s  |Q 
(P.)    412  id.     \\  illie  Berber!  Stewart.   Dull  !• 

Ulg  and  smelting  furnace-        I'i  8.10. 

(C  i     H3  I".      Klirabeth    Barnston   Parnell.      Im 

p!(i\  ement  -  in  the  1  natnn  nl   i.l  ,  .   ■  19.8.10 

III    10.        John    UilH.  (land,       Daniel 

McPhee  (2).     Improvement*  in  scratch  headi 

-     |o 

P       118  10      Philip  Lawrence  La/am-      \n  In 
proved  sanitary  pit.     22  8.10 

(P.i     117/10.     John  Broad  RoberU       tnti-phthisi 
cal  lubricator  and  appliance.    23.  N.I  (J 
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(P.)  418/10.  Adam  Richard  Stacpoole  (1),  Joseph 
Mahoney  (2).  Improvements  in  and  appertaining  to 
the  shoes  and  die*  of  stamp  mills.     24. S.  10. 

(P.)  41!)  10.  Norman  William  Pill.  Improve- 
ments in  apparatus  for  the  manufacture  of  inflam- 
mable gas  by  carburetting  air.     24.8.10. 

(C.)  421  10.  William  Edward  Harding  (1),  John 
Hunter  (2).  An  improved  chuck  for  rock  drills  and 
other  purposes.     25.8.10. 

(P.)  4-23  10.  William  Charles  Stephens.  Im- 
provements in  or  connected  with  cradles  for  rock 
drills  and  other  machines.     25.8. 10. 

[V.)  424  10.  Hans  Charles  Behr.  Improvements 
in  pneumatic  percussive  apparatus.     26  8.10. 

(C.)  42")  lit.  William  David  Coolidge.  Improve- 
ment*- in  tungsten  and  the  manufacture  thereof. 
26.8.10. 

(C.)  42ii  10.  Emil  Deister.  Improvements  in 
ore  concentrator.-.     26. S.  10. 

P.)  428/10.  Cecil  Hardwood  Fenn  (1),  David 
Gavine  Hunter  (2),  John  Hathorne  Wilson  (3).  Im- 
provements in  rope  jockeys.     27.8.10. 

P.)  429/10.  Reitz  Gannon.  Improved  process 
to  bring  about  the  complete  combination  and  convert 
cyanide  mine  dump  sands  into  hard  substances  such 
a-  concrete  waterproof  plaster  and  the  like.  29.8.10. 
430/10  Holherry  Mensfortb.  Improvements 
in  internal  combustion  engines.     29.8  10. 

(P.)  431  10.  James  Auld.  Improvements  in 
driving  means  for  the  ore  feeders  of  stamp  mills. 
2.9.10. 

(C.)  432  10.  Robert  Emmott.  Improvements  in 
crushing,  pulverising  and  disintegrating  machines. 
2.9.10. 

(P.)  433/10.  William  Henry  Rufus  Munnery. 
An  improved  double  action  stone  crusher.     3.9.10. 

(P.)  434/10.  Arthui  Martin  Ludwig  Dammrich 
(1),  Charles  Hansen  (2).  Improvements  in  means  for 
conveying  and  distributing  water  or  other  liquids  in 
mines  and  the  like.     3.9.10. 

(P.)  435/10.  Arthur  Martin  Ludwig  Dammrich 
(1),  Charles  Hansen  (2).  Improvements  in  means  for 
conveying  and  distributing  water  or  other  liquids  in 
mines  and  the  like.     3.9.10. 

(P.)  436/10.  Albert  Edward  Jordan.  Improve- 
ments relating  to  hauling  and  like  engines.     3.9.10. 

(P.)  437/10.  Frank  George  Seineke.  Improve- 
ments in  means  for  straightening  or  altering  the 
direction  or  course  of  a  bore  hole.     3.9.10. 

(C.J      439/10.      Boris   Hellmann.      Improvements 
relating  to  the  treatment  of  petroleum  for  the  pur- 
poae   of   modifying  certain   characteristics   thereof. 
L0. 

(P-)  HI  1".  Anthony  Richardson.  Vacuum 
brake  improvements.    7.9.10. 

(C.)  142  10.  Robert  James  Worth  (1),  Worth, 
McKenzie  &  Co.  (2).  Improvements  in  connection 
with  the  valve  controlling  gear  of  winding  engines 
for  collieries  or  the  like  purposes.     7.9.10. 

144/10.  William  Spiers  Simpson  (1),  Howard 
Oviatt  (2).  Improvements  m  the  direct  production  of 
iron  and  steel  from  the  ore     9.9  10. 

(C.)      Wo  10.      Charles   Cheers   Wakefield.      Im- 
provements in  or  relating  to  automatic  regulators  for 
lene  gas  generators.     9.9.10. 
1    |    410  10.     Robert  McNitt.     Improvements  in 
methods  for  reducing  metals.     9.9.10. 

I        147/10.    •John  Collins  Clancy.    Improvements 
in    the    treatment   of    precious    metalliferous    ores 
9.9.10. 

1  148/10.  Michael  Joseph  Owens.  Improve- 
ment- relating  to  the  production  of  articles  of  "lass 
and  to  apparatus  theietor.    9.9.10. 


(C.)  449/10.  William  Emil  Bock.  Improvements 
relating  to  the  production  of  articles  of  glass  and  to 
apparatus  therefor.     9.9.10. 

(C.)  450/10.  Arthur  Thomson.  An  improved 
means  for  collecting  the  dust  from  holes  drilled  by 
rock  drills  and  like  machines.     9.9.10. 

(C.)  451/10.  Thomas  Rouse  (1),  Besseler, 
Waechter  &  Co.,  Ltd.  (2).  Improved  preparation  of 
soluble  alkaline  silicates  containing  ferric  oxide. 
10.9.10. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  should  be  noticed 
of  non-receipt  of  Journals  and  Notices  at  once. 

Anderson,  J.  S.,  l/o  England  ;  Abosso  G.  M  Co., 
Ltd.,  Abosso,  Gold  Coast  Colony,  W.  Africa. 

Anderson,  P.  von  N.,  l/o  Benoni ;  P.  O.  Box  678, 
Johannesburg. 

Atkinson,  C.  E. ,  l/o  Selukwe  ;  East  Gwanda  Mines 
Ltd.,  West  Nicholson,  Rhodesia. 

Beatty,  J.  W.  S.,  to  P.  0.  Box  1064,  Johannesburg. 

Brown,  J.,  l/o  Fordsburg  ;  Village  Deep,  Ltd.,  P.  U. 
Box  1064,  Johannesburg. 

CHOMLEY,  W.  B..  l/o  Day  Dawn  ;  Lanceheld  G.  M 
Co.,  Beira,  W.  Australia. 

Clarence,  J.  V.  G.,  to  P.  O.  Box  27,  Jeppes. 

Cockburn,  P.  A.,  l/o  Queque,  Rhodesia  ;  Le  Hang- 
Chang  Mine,  via  Francistown,  B.P. 

Graham,  H.  W.,  l/o  Johannesburg;  c/o  Bank  of 
Africa,  113,  Cannon  Street,  London,  E.C. 

Gray,  J.  Wensley,  l/o  New  Zealand;  Wallis  Co., 
Ltd.,  N  training  Obuase,  via  Sekondi,  Gold  Coast 
Colony. 

Jenkins,  C.  W.  Bowen,  l/o  North  Sydney  ;  Yam- 
bulla  Gold  Mine,  Vambulla,  near  Eden,  New- 
South  Wales. 

Johnston,  James,  l/o  San  Francisco  ;  Room  1002, 
30,  Church  Street,  New  York. 

JoRY,  J.  V.,  to  P.  O.  Box  124,  East  Rand. 

Jupp,  H.  L  ,  to  31a  South  Street,  Vogelfontein, 
P.  O.  Boksburg. 

Hay,  E.,  l/o  Johannesburg;  Ginsberg  G.  M.  Co., 
Ltd.,  P.  O.  Box  16,  Knights. 

Laret,  H.,  //o  Bulawayo ;  Monomotapa  Concessions, 
Matokos,  via  Salisbury. 

Meyer,  C.  E.,  to  Three  Sisters  G.  M.  Co.,  Louw's 
Creek. 

Nettle,  F.  R.,  l/o  Benoni;  Robinson  Deep  G.  M. 
Co.,  P.  O.  Box  1488,  Johannesburg. 

Olds.  H.  F.,  l/o  England  ;  Lone  Star  Mine,  Gadzema, 
Rhodesia. 

Oliver,  E.  L..  to  9,  First  Street,  San  Francisco, 
California,  U.S.A. 

Payne,  A.  E.,  l/o  New  Primrose  G.  M.  Co.  ;  Con- 
solidated Langlaagte  Mines,  Ltd.,  P.  0.  Box  15, 
Langlaagte. 

POWTER,  H.  B.,  to  P.  O.  Box  5,  Knights. 

ROBERTSON,  J.  R.  H.,  l/o  Penhalonga  ;  East  Rand 
Proprietary  Mines,  P.  O.  Box  220,  East  Rand. 

WATERHOUSE,  T.  L.,  l/o  Peel  ;  Caronleith,  Archer 
Street,  Chatswood,  New  South  Wales. 

WERTHE1M,  C.  -I.  M.,  to  Kaswarie  Straat,  3,  The 
Hague,  Holland. 

WHITEHOUSE,  .1.,  l/o  Utrecht;  Village  Deep,  Ltd., 
P.  O.  Box  1064,  Johannesburg. 

WRIGHT,  A.  L.,  l/o  Florida;  P.  O.  Box  4804,  Johan- 
nesburg. 
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Proceeding's 


AT 


Ordinary   General   Meeting-, 
October    15,   1910. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
October  15th.  Dr.  James  Moir  (President)  in  the 
chair.     There  were  also  present  : — 

70    Members  :    Messrs.  C.  B.  Saner,  R.  Allen, 

E.  H.  Croghan,  Tom  Johnson,  J.  E.  Thomas, 
II.  A.  White,  Prof.  J.  A.  Wilkinson,  A.  F.  Ci 

W.  A.  Caldecott,  Wm.  Cullen,  E.  H.  Johnson  W. 
Abel,  H.  R.  Adam,  F.  Allen,  A.  J.  R.  At  kin,  S.  G. 
Bartlett,  S.  Beaton,  E.   Blume.   B.    V.    Blundun, 

F.  W.  (Jindel,  M.  H  Coombe,  W.  M.  Coulter,  T. 
Donaldson,  G.  C.  Fox,  R.  Gascoyne,  J.  Gray, 
F.  G.  Guthrie,  R.  E.  Hall,  B.  J  Hastings,  A.  R. 
Hughes,  W.  H.  Jane,  J.  H.  Johns  a,  T   8.  Jolly, 

.  Laweon,  Hy.  Lea,  J.  Lea,  H.  Stuart  Martin, 
J.  D.  Marquard,  S.  Morison,  P.  T.  M 
M.  T.  Murray,  W.  Nicklin,  E.  Pam,  W.  S.  V. 
Price,  J.  F.  Pyles,  S.  C.  Quin,  E.  T.  Rand,  A. 
Rogers,  A.  H.  Scarf,  A.  Schwarz,  A.  M  Sim, 
',.  il  Smith.  S.  H.  Steels,  W.  A  C.  Tayler, 
J.  A.   Taylor,    A.   Thoma  .  !'.    Thorn  s,    C. 

T     mbs,    F.    W.    Watson,    C.    F.  Webb,    P.   II 
Whyte,  A.  Wilkinson  and  L.  J.  Wilmoth. 

29  Associates  and  Students :  Messrs.  H.  A 

A.  F.   Adams,   W.    F.    Burrows,  F.  C   Carl 
Cronin,  ('.  F.  Dewar,  .1.  Gibsi  d,  C.  H    i 

B.  W  Holman,  W.  M.  Human,  A.  King.  <;.  W. 
I.    eh,    L.    T.     Leyson,     IF     Lnraberg,    <'<.     I' 

dews,    F    J.   Pooler,   IF   B.   Powter,  -I.  R.  H. 
I;    ertson,  II.  B  H   E.  Sawyer,  I'.  S 

H.   Stadler,   W.    R    Tait.    A.    D.  Thorn  s,  D.  -I. 
Thomas  J.   Thorlund,    F.    A.    Tucker,    11     U 
J.  C.  Webster,  and  W.  F.  Zipp. 

18  Visitors,  an. I  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  ii  • 
u  printed  in  the  September  Journal,  were  con 
firmed. 


NEW    MEMBERS. 

Messrs.  F  H.  Croghan  and  K.  F.  Blume  were 
appointed  sciutineers,  ami  alter  their  scrutiny 
of  the  ballot  papers,  the  President  announced 
that  all  the  candidates  '"i  membership  had  been 

unanimously  fleeted,  a-  follows  : — 

Duffikld,    Henry   John,    Shamva   Mine-.    Ltd., 

per  Private  Bag,  Salisbury,  Rhodesia.  Secretary 
Ferguson,  Colin    Armstrong,    P.    <).    Box 

Randfontein.     Mine  M 
Fiandbr,   Robert,  Geldenhuis    Deep,    Ltd..  P.  O. 

Box  5,  Clevelai  .1.     Cyani  le  Manager. 
( Transfer  from  U  Hull.) 

Hartley,    Frederick    Dari  >wn    Mine*. 

Ltd.   I  E  istem  S  1*.  <>.  Box    102,   1 

burg.     ( !hief  Surveyor. 
Hewitt,    Geoffrey    George,    P.    <>.    Romberg. 

Analyst  and  Assayer. 
Knaukr,   Hermann,   Lancaster  G     M.   Co.,   Ltd., 

I'.  ()   Box  360,  Krngeradorp.     Mining  I 
Lea,  Walter,   Messrs.   Lewi-  &  Marks,  P.  •  >    Box 

|()30,  Johannesburg.     Mining  Engineer 
Milliken,  John  Taii  Mining  I 

t  Colorado  Springs,  '  '"1"     I  ,S   V      Metallui 
l'i  1 1 ,    Cn  vrles   Kidder,    Lam  •  •     M 

<  ii..  I, ill  ,!'.<>  Box  360  K i 

EtlCHAR]  PHI  \     III  RBI  R  I  .     Jumj  I  M 

i  !o.,  Ltd  .  <  Cleveland.     Mil 
Kich  v.rdson     Robert  Richai  I  turban, 

N    tal.     Works  M 
Bishworth,    Peri  v  James,  i     ■    •     Mines,  1 
P.  o.  Box  24,  Foi  Mill  SI: 

-.  E.,   R  uidfonl  i      •.  Ltd.,    P.    « >     Box 

l~>.  ntein. 

IW  \  l :  i  >   I  S  M  . 

.  P.  <>.  Box  209,  Boksburg 
Tillard,  Max  <  >gila  i  Ltd., 

P.    n.    i  land.        \ 

Mai 
w  i  sT,  Chai  »  William,  P.  ( ».  Box  73. 

Bai  berton.     Busine  -  M 

The  Secretary:     Since  tl.  ting  "f 

the  Society  the  follow .  I  by 

1      mcil : — 

A    A--  . — 

Bass,  Kennrtb  I  hrisi  i  w    i  M. 

from 
Student  Roll.) 
Bidlakk,    A  lb  i 

Kei  k  St  reel .  Jolinn 
Ed*  m:  I'   "    Box  Mm 

ill;.'  Kn. 
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Fry,  Alfred  T.,Gwalia  Consolidated,  Ltd.,  Wiluna, 

Western  Australia.     Metallurgist. 
Jenkins,  Alfred,  New  Primrose  »;    M.  Co.,  Ltd., 

I'.  0.  Box  193,  Germiston.     Mining. 
King,  Danjj  i.  Chilcote,  New  Primrose  G.  M.  Co., 

Ltd.,  P.  0.  Box  L93,  Germiston.    Mill  Foreman. 
LETSON,  LEWIS  THOMAS,  c,o  Standard  Bank  of  S.A., 

Ltd.,  Commissioner  Street,  Johannesburg.  Ana- 
lytical Chemist. 
McLuckie,    Barry    William,    Geldenhuis    Deep, 

Ltd.  (North),  P.  O.  Box  5,  Cleveland.  Cyanider. 
Olivier,  Salomon"  Hercules,  Durban  Roodepoort 

Deep.  Ltd.,  P.  0.  Box  110,  Roodepoort.  Cyanider. 

( Transfer  from  Student  Hull.) 
STIRTON,  ARCHIRALD  Lochee,  Consolidated  Lang- 

laagte  Mines,   Ltd.,    P.  O.  Box  15,  Langlaagte. 

Mine  Foreman. 
WOOLF,  MONTEFIORE  Philip,  Gwalia  Consolidated, 

Ltd.,  Wiluna,  Western  Australia.   Metallurgist. 

As  Students. — 

ABAO,    Herbert,    Geldenhuis   Deep,    Ltd.    (West), 

P.  O.  Box  1,  Cleveland.     Cyanide  Learner. 
Daly,    Bamsay    L'Amy,    Crown    Mines,    Ltd.    (D 

Section),    P.    0.     Box    156,    Fordsburg.      Mill 

Learner. 
Edwabdes,  Boy  des  Anges,  Witwatersrand  G.  M. 

Co.,    Ltd.,    P.    0.    Box    1,    Knights.     Cyanide 

Learner. 
Simpson,   Eric  Gerald,   Crown   Mines,    Ltd.    (D 

Section),  P.   0.   Box  156,  Fordsburg.     Cyanide 

Learner. 
Smook,  Frederick  Johannes,  Durban  Roodepoort 

Deep,  Ltd.,  P.  0.  Box  110,  Roodepoort.  Cyanide 

Learner. 

General  Business. 

The  President :  I  have  to  express  our  thanks 
to  the  managements  of  the  City  Deep,  Ltd.,  and 
of  the  Simmer  and  Jack  Proprietary  Mines,  for 
their  kindness  in  inviting  us  to  go  over  their  pro- 
perties, and  showing  us  such  interesting  works. 

Mr.  Andrew  F.  Crosse  (Past-President):  With 
regard  to  our  very  interesting  visits  to  the  City 
Deep  and  the  Simmer  and  Jack  mines,  I  should 
like  to  suggest  for  such  visits  in  future  that  it 
would  add  very  much  to  the  value  of  the  visit  if 
some  of  the  staff  would  explain  the  details  of  the 
treatment,  and  also  perhaps  answer  questions 
regarding  the  same. 

The  President :  I  think  that  is  a  very  good 
idea,  and  we  will  bear  it  in  mind. 

cyanide  as  an  insecticide. 

Mr.  Jas.  E.  Thomas  {Member  of  Council) :  I 
should  like  to  mention,  with  regard  to  an  abstract 
on  p.  86  of  the  August  Journal,  by  Prof. 
Wilkinson,  on  the  use  of  "Potassium  Cyanide  as 
an  Insecticide,"  that  some  seven  years  ago  I 
attempted  to  rid  my  garden  of  ants  by  sprinkling 
a  0*001%  solution  of  potassium  cyanide  on  the 
soil.  The  ants  certainly  disappeared,  but  every 
plant  in  the  garden  was  killed  Sprinkling  a 
solution  of  potassium  cyanide  has  also  proved  an 
effective  method  of  killing  weeds  on  garden  paths 


and  golf  greens,  so  that  I  am  afraid  I  cannot 
endorse  the  statement  expressed  in  the  abstract 
that,  "  it  has  no  effect  on  growing  plants,  even  in 
strong  doses." 

new  method  of  lighting   fuse. 
The    President :     Mr.    Weston   has   a  little 
demonstration  to  give  us  in  connection  with  the 
instructions    for    the     handling     of     explosives 
recently  issued. 

Mr.  E.  M.  Weston  (Member)  :  I  believe  you 
have  all  noticed  that  a  committee  has  been 
appointed  recently  to  draw  up  instructions  with 
regard  to  the  handling  and  general  use  of  explo- 
sives. I  believe  that  committee  was  appointed 
as  the  result  of  some  remarks  I  made  in  a  paper 
about  two  years  ago.  Personally,  I  wish  the 
committee  had  sent  these  instructions  round  to 
the  members  for  suggestions  before  printing  them. 
Perhaps  the  demonstration  I  am  going  to  give 
may  not  be  altogether  out  of  place,  though  it 
comes  too  late  to  be  of  any  use  in  connection 
with  the  printed  instructions.  Some  three  or 
four  years  ago  I  think  I  was  the  first  to  draw 
attention  to  a  very  reprehensible  practice, 
which  is  still  in  favour  in  our  mines,  namely,  of 
using  a  "  cheesa  stick  "  for  lighting  fuses  when 
firing  charges  in  stopes  and  drives.  The  com- 
mittee say  with  regard  to  the  lighting  of  fuses  : — ■ 

"  Lighting 'the  Fuse. — The  fuse  must  be  prepared 
for  lighting  by  splitting  the  end  about  an  inch 
down  with  a  sharp  knife.  As  soon  as  an  effici- 
ent fuse  lighter  is  available  the  cheesa  stick  made 
of  blasting  gelatine  should  be  prohibited,  as  poison- 
ous gases  are  formed  by  this  burning  explosive." 

I  think  I  can  show  you  that  the  use  of  a 
cheesa  stick  is  absolutely  unnecessary  except  in 
special  circumstances.  This  is  the  method  which  I 
used  underground  for  a  year  or  eighteen  months  in 
actual  mining.  Here  we  have  an  ordinary  "cheesa 
stick"  I  have  made  for  this  occasion,  and  I  am  aston- 
ished at  my  own  moderation  in  the  amount  of  gela- 
tine which  I  used  to  make  it  up.  It  is  a  common 
thing  for  a  native  to  use  one  small  stick  of  gela- 
tine to  make  up  a  "cheesa  stick,"  but  there  is  only 
about  22  gm.  or  25  gm.  of  gelatine  in  this  stick, 
whilst  there  is  usually  about  50  gm.  (stick  exhi- 
bited). Now  it  is  possible  to  light  up  a  round  of 
holes  conveniently  and  safely  without  the  use  of  a 
stick  at  all.  In  the  first  instance  I  think  the 
method  recommended  of  splitting  down  about 
1  in.  of  the  fuse  is  bad,  for  this  reason  :  where 
there  is  any  dampness  or  drip  in  the  vicinity  of 
the  holes,  quite  a  large  proportion  of  the  core 
is  exposed  to  the  action  of  the  moisture  in  the 
air  and  no  matter  how  vigorously  the  cheesa  stick 
is  applied  misfires  will  occur.  The  method  I 
used  is  efficient,  and  I  think  it  will  be  agreed  that 
it   is  a  rational  method.     What  I  do  in  the  first 
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place  is  this  :  I  cue  two  nicks  running  in  the 
opposite  direction  to  that  recommended  by  the 
committee,  about  j  in.  apart.  I  then  open  a  stick 
of  gelatine  and  cut  from  it  very  thin  strips 
about  the  size  of  whip  cord  and  from  H  in.  to 
1  in.  long.  I  then  insert  one  end  of  this  small 
strip  into  one  cut,  and  twist  it  round  the  fuse  so 
that  it  cannot  be  accidentally  detached,  and  insert 
the  other  end  into  the  other  cut.  Then  I  close  both 
cuts  up.    It  will  be  seen  that  I  am  using  a  mini- 


mum quantity  of  gelatine,  about  a  15th  of  a  gram. 
*  »ne  gram  will  be  sufficient  to  fire  a  whole  round 
of  holes.  There  is  practically  no  vitiation  by  fumes 
and  I  have  this  advantage  also,  that  T  have  two 
chances  to  light  the  core  if  the  gelatine  in  the 
first  nick  should  fail  to  light.  To  light  these 
fosefl  which  ure  primed  with  this  small  amount  of 
gelatine  I  do  not  employ  a  "cheesa  stick."  The 
miner  who  carries  a  "cheesa  stick  "  inhales  the 
maximum  amount  of  the  most  poisonous  fumes 
possible  to  generate  in  a  mine.  If  a  miner  burns 
even  the  half  of  one  email  stick  of  gelatine  he 
\  itiates  the  air  of  the  drive  to  an  alarming  extent. 
Nearly   every   miner    is    supplied    with   toba 

without  Baying),  and  if  they  will 
only  take  the  trouble  to  take  a  tobacco  bag  and 
wrap  it  round  a  candle  and  tie  it  with  nnmerous 
sepai  ite  pieces  ol  string,  they  have  a  torch  which 

hard    to    put     out    and     which    gives 

in convenient   light   to  light  up  any  chai 

desired.  It  will  last  half  a  dozen  or  more 
times,  ,md  if  required  it  can  be  bound  by  wire  to 
tic   end    of    a,  stick,  and   with   tie-  fuse  made  up 


in   that    way.  it    may    be    taken    that    they    can 
absolutely  depend,  even  more  than  with  a  "cl 
stick,  on  getting   the   holes   efficiently   lighted. 
Therefore    1    think    the  committee    might    I 
recommended    that  the  use  ol   "che<  ke  " 

should  be  absolutely  prohibited  in  our  mines,  ami 
that  this  method  should  be  adopted. 

The  President  :  1  am  sure  we  all  thank  Mr 
Weston  for  this  excellent  practical  hint,  which 
certainly  might  be  adopted  until  \  \  proper 

"  cheesa  stick." 

Mr.  W.  Cullen  (Past  President):  I  understand 
Mr.  Weston  takes  some  exception  to  the 
regulations  drafted  by  a  committee  of  the  ( 'ouncil 
of  this  Society  under  the  head  of  the  lightil  [ 
fuses.  Now  at  the  time  that  particular  regulation 
was  drafted,  I  think  I  am  safe  in  saying  there 
was  no  "cheesa  stick  "  on  the  market,  therefore 
it  was  decided  that  until  such  time  as  a 
dependable  one  was  available,  blasting  gela 
tine  should  be  continued.  Mr.  We8ton's  idea 
is,  I  think,  admirable  and  I  am  certain  it  would 
have  been  incorporated  in  the  report  if  we 
had  known  about  it.  But  the  position  with 
regard  to  cheesa  sticks  has  altered  very  much 
since  these  instructions  were  drafted.  I  fully 
intended  to  have  brought  with  me  to- night  two 
or  three  samples  of  '-cheesa  sticks'"  which  are  now 
in  general  use.  They  are  cheap  and  efficient,  and 
have  been  tried  on  a  great  many  mines  (the  Premier 
mine  among  them).  Probably  at  the  next  meeting 
if  anyone  has  come  across  the  "cheesa  sticks''  to 
which  I  have  referred,  it  may  l>e  worth  while  to 
have  practical  experience  of  them  brought  before 
the  Society. 

Mr.  Tom  Johnson  (Member  oj  Council):  I 
have  great  pleasure  in  being  able  to  bear  <>ut  all 
that  Mr.  Wetton  Says  about  this  substitute  for  the 

"cl BS  -tick."      It  has  been  in  use  on  the  Hind 

for  about  I  1  years  to  my  knowledge,  and  I  think 
it  is  a  much  better  system  of  lighting. 

Mr.  E.  M.  Weston  (Member)  :    I   would  like 

ly    I    do    1 1 . . t    claim    any    originalit]    for  the 
torch,  but   I  think  my  thod  of   putting  in    two 

cuts  and  twisting  a  piece  of  gelatine  round  the 

fuse  is  certainly  original. 

Mr.   C.    B.   Saner  |  Via  Pn  :     I  have 

been    trying   lately   several    "fuse  lighter-"   <.r 
"cheesa  sticks,"  and  they  i  ted  quit 

lily  when  everything  was  in  order.     But   in 

one  case  if  a  little  t ucli  of  tic  mixture 

put  in  the  lamp  i  much  lie  it    a-   t-> 

be  too  let    to   hold,  or  the   Same  though   v< 
g  t..  begin  with  -"in  became  thin  and  small 

and  was  put  out  by  on        Vfhi 

amount  of  water  was  dropping  all  thoc 

went    out,    showing    their  nip 

plan 
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I  think  Mr.  Weston  is  wrong  in  advocating 
the  prohibition  of  the  "gelatine  lighter"  in  all 
rases  :  to  take  one  instance,  that  of  vertical 
shaft  sinking,  1  have  not  seen  anything  to  equal 
a  "gelatine  lighter"  when  50  to  60  holes  have  to 
be  fired  The  fuse  lighters  at  present  in  the 
market  are  not  "  fool  proof,"  but  as  soon  as  there 
is  a  real  proper  lighter  invented  I,  for  one,  will 
be  only  too  glad  to  help  to  enforce  its  i 

Mr.  E.  M.  Weston  (Member]  :  In  the  matter 
of  shaft  sinking  or  where  water  is  present  in  large 
quantit  irtainly  would  not  recommend  my 

method  in  preference  to  the  "cheesa  stick."  I 
had  not  that  in  my  mind  when  I  spoke.  I 
referred  to  ordinary  working  stopes  and  in  rises 
and  drives.  Desperate  diseases  require  desperate 
remedies  sometiires.  In  wet  shafts  the  fuse  is 
never  cut  until  just  before  it  is  lighted. 

The    President :     I   am    quite   certain    the 

ick  "  queston   is  not  settled  yet,  but  I  think 

what   Mr.  Weston   has   in    his  mind   is  that  his 

scheme  is  net  a  gelatine  stick,  because  it  uses  so 

little  gelatine. 


THE  DESTRUCTION  OF  CYANIDE. 


(Read  at  June  Meeting,  1910.) 


By  James  Moir  D.Sc.  (Vice-President)  and 
Jas   Gray,  F.I.C.  (Member). 


REPLY    TO    DISCUSSIOX. 

Dr.  J.  Moir  (President) :  There  has  been  very 
little  direct  discussion  on  our  paper,  if  we  except 
the  casual  references  to  it  by  Mr.  White.  Regard- 
ing the  latter  gentleman's  contribution  we  feel 
that  it  is  in  a  sense  unfortunate  that  the  custom 
of   the   Society  |  recludes   the   admission  for  dis- 

sion  at  the  same  time  of  two  papers  on  allied 
subjects,  and  that  in  consequence  Mr.  White's 
able  and  thorough  investigation  into  the  action 
of  certain  "cyanicides  "  should  have  to  be  treated 
as  a  contribution  to  the  discussion  on  ours. 
Be  will  therefore  not  expect  us  to  go  very 
thoroughly  into  his  experiments,  especially  as  we 
-hall  begin  by  saying  that  we  are  in  almost  entire 
ement  with  what  he  has  put  forward. 

With  regard  to  the  action  of  alkaline  perman- 

Mr.  White  has  performed  a  great  service 

in    resurrecting  tie:    forgotten   facts   or.   which  it 

depi  He  has  shown  that  the  oxidation,  by 

this    method,  of    cyanide  to   cyanate,   a  method 

covered  by  Volhard  in  L891,  is  quite  remark- 
ably economical  and  rapid,  as  iii  fact  the  technical 
which  we  saw  on  the   Simmer  and   Jack 
mine  fully  sub  We  feel  ourselves  at 

_■    '.  I'h  Mi     r 

I  hem. 


liberty,  however,  to  criticise  his  theoretical 
chemistry,  especially  on  cyanates  He  tells  us 
that  he  attempted  to  prepare  KNCOby  a  method 
unspecified,  and  that  the  yield  was  only  6%.  By- 
means  of  permanganate  Volhard  in  1891  obtained 
about  a  70%  yield,  and  we  ourselves  find  that 
gently  heating  KCN  with  excess  of  litharge  yields 
cyanate  quite  free  from  cyranide,  and  with  this 
product  we  are  totally  unable  to  confirm  Mr. 
White's  statement  that  cyanates  are  partly 
reduced  (i.e.,  to  prussian  blue)  by  ferrous  salts:  we 
cannot  get  a  trace  of  it,  working  cither  in  neutral  or 
alkaline  solution.  We  have,  generally  speaking, 
to  make  the  complaint  against  Mr.  White  that  he 
does  not  give  full  experimental  details  where  such 
are  necessary.  Thus' the  KMn04  titrations  on 
p.  443  would  have  had  something  more  than 
technical  value  if  the  author  had  told  us  how 
much  cyanide  he  used,  and  what  impurities 
were  in  it.  The  result  is  that  it  becomes  a 
matter  of  chance  whether  anyone  trying  to 
repeat  his  results  will  hit  on  the  same  conditions, 
and  consequently  needless  controversy  may  be 
excited  :  a  case  of  which  in  fact  Mr.  White  has 
referred  to  in  his  remarks.  Again  we  consider 
that  Mr.  White's  eompound  Mn02,  Mn03  is  not 
proven.  MnO,  is  not  a  basic  oxide  towards 
weak  acids,  and  therefore  such  a  compound  could 
not  hold  together  in  presence  of  water,  any  more 
than,  say,  aluminium  sulphide  can.  We  prefer 
to  think  that  the  precipitate  is  always  Mn02.  and 
that  the  excess  KMn04  used  is  directly  employed 
in  oxidising  KNCO  to  carbonate  and  nitrogen,  a 
reaction  which  would  quite  probably  be  inhibited 
by  coagulants, 

As  for  the  action  of  "  formalin,"  we  confess 
ourselves  astonished  after  our  previous  experience 
of  cyanhydrin  reactions,  to  find  that  this  one  is 
so  rapid  and  complete.  We  think  that  a  special 
explanation  of  the  apparent  direct  conversion  to 
glycollic  acid  (possibly  glycollamide)  is  called  for, 
considering  as  we  do  that  the  normal  type  of 
equation  quoted  by  Mr.  White,  is  an  insufficient 
explanation.     If  the  intermediate  compound  had 

/? 

the    constitution   CH,;  it  might  be  ex- 

\C:NH, 
pected,    similarly  to  ethydene   oxide,  to   yield  at 

.OH 
once  by  hydrolysis  CH/ — CfOH)  :  NH,  the 
tautomeric  form  of  glycollamide.  We  regret  that 
time  did  not  permit  of  our  following  out  this 
interesting  reaction,  especially  as  we  notice  that 
the  substance  described  in  the  literature  as 
glycollic  nitrile,  has  properties  rather  inconsistent 
with  the  simple  formula  CH.2(OH)CN.  Never- 
theless we  had  no  difficulty  in  shewing  the  forma- 
tion of  glycollic  acid  in  this  reaction.  We  warmed 
the  mixture  of  cyanide  and   formaline,  and   after 
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a  few  minutes  added  an  excess  of  CuS04J  then 
washed  the  precipitate  well  and  decomposed  it 
by  H2S  and  boiled  down  the  aqueous  filtrate. 
"We  agree  that  this  destruction  process  for  cyanide 
is,  from  the  practical  point  of  view,  an  extremely 
clean  one,  and  by  far  the  most  promising  if  any 
serious  attempt  to  recover  the  residual  gold  is  to 
be  made. 

As  for  the  use  of  picrates,  we  consider  them  to 
be  excluded  by  the  fact  that  the  action  is  slow 
and  that  the  engineers  appear  to  be  determined 
to  allow  only  a  few  minutes  for  any  chemical 
reaction  (in  the  case  of  Mr  Pain's  scheme  only  a 
few  seconds,  unless  things  can  be  rearranged  so 
that  no  one  has  to  work  at  the  exit  of  the  sand 
bins).  Speaking  generally  of  Mr.  White's  work, 
we  have  freely  to  admit  that  when  we  wrote  our 
paper  we  considered  that  the  only  proci 
economically  possible  would  be  the  use  of  Feb04, 
of  polysulphides  and  of  cuprous  salts,  and  that  we 
never  expected  that  formaline  would  be  rapid 
enough  or  permanganate  cheap  enough. 

We  think  it  a  pity  that  the  mining  firm  which 
18  trying  the  most  economical  possible  method — 
using  the  ferrous  salt  contained  in  very  old  accu- 
mulated sands  to  destroy  the  cyanide  in  fresh 
residues — has  not  come  forward  publicly  to  give 
us  its  experience.  Our  only  comment  is  that  such 
a  scheme  has  no  chance  of  success  except  under 
the  constant  charge  of  a  chemist  with  full  powers 
over  the  contractors  and  workmen  concerned. 

One  of  us  has  already  explained  our  attitude 
towards  the  use  of  bleaching  powder  as  "cyani 
cide."  We  suggested  the  use  of  acid  solution, 
because  we  thought  bleaching  powder  would  not 
dissolve  fast  enough.  Mr.  White  appears  to  hare 
surmounted  this  difficulty,  whereon  naturally  the 
process  becomes  probably  the  best  and  simplest 
available  at  present— at  all  events,  it  will  be 
nearly  fool-proof,  to  use  Mr.  Saner's  expression. 

At  thi  we  have  to  remark  that  it  has  b 

CUStomary  in  the  past  in  this  Society  for  authors 
to  lighten  the  solidity  of  their  replies  to  discussion 
by  indulging  in  more  or  less  acid  repartee  at  the 
expense  of  their  critics.  Of  this  custom  both  of 
us  have  taken  advantage  in  the  past — sometimes 
too  full  advantage  perhaps  but  we  now  feel 
that  a  certain  amount  of  disappointment  might 
16  if  our  reply  were  as  aridly  scientific  as  we 
tried  to  make  the  original  paper.  We  therefore 
hope  that  the  staider  members  of  the  Society 
will  forgive  us  if  we  once  more  let  ourseh 
.Mr.  White  shall  l>e  the  chief  victim.  Firstly  we 
want  to  know  what  on  earth  induced  him.  the 
Chairman  of  our  Standing  Committee  on  ; 
metallurgical  English,  to  suggest  the  introduction 
uch  monstrosities  as  the  word-  phetu  and 
pkine.  We,  as  chemists,  cannot  be  expected  to 
approve,   when   the  terminol 


— probably  the  most  exact   terminology   in    the 

world—  is    watered    down    to    the    level    ol     the 
'•average  man  on  shift  "  :   we  think    lather,  with 
all  due  deference,  that  the  gentleman  in  question 
might   try  to  attain   the   mountain  top    level-    in 
which  the  chemist    soars.      Besides,  we    fear  that 
the    word  phenolphthalevn    i-   not   the   only 
which  this   type    of   ,-hiftsinan    cannot    .-pell,  and 
we  suggest  that  he  should  thank   hi-  Btars  that 
he  is  not  making  hi-    living   out    of  a    Euro] 
chemical  industry  where  real  'teasers'  may  occur. 
e.<i.,  Tetramethylparatolyltriaminodiphenylalpha 
naphthylcarbinol.* 

Secondly  we  seem  to  have  touched  some  spot 
or  other  in  our  remarks  on  correct  cyanide 
titration.  Mr.  White  -ay-  he  does  not  think 
that  any  cyanider  worthy  of  the  name  is  ignorant 
ot  certain  facts.  Our  comment  i>  that  since  a 
great  many  responsible  people  who  do  cyanide 
titrations  can  be  shown  not  to  know  these 
elementary  facts,  these  people  are  therefore 
unworthy  of  the  name  of  cyanider. 

What    Mr.    White   contends    is    that    correct 

methods  are  on  record  in  our  Journal,  and    also, 
occasionally,    in    the    text  books  ;    whereas    we 
contend    that    what    the    Kami    needs    is  that  the 
man    on    shift    shall    always    know    about    in- 
correct method-    -which   is  all    the   more   reason 
why  every  "man  on  Bhift"  should  join  the  Society 
and  should  study  its  proceedings,  old  and    i 
as  if  his  salvation  depended  on   it.     We  accept, 
with  due  humility,  Mr.  White'.- correction  regard- 
ing the  ratio  usual  between  "  total  cyanid 
"  free  cyanide,"  but  we  Bhould  have  been  d 
comfortable  about  it  if   Mr.  White  had  pul 
record    what     he    means    by  ..mide,'"  on 

which  subject,  doubtless  from  his  long  ex] 
ence,  he  is  much  more  authoritative  than 
are;     but    when     Mr.     White     talks  irly 

definite    and   consistent   analyses  "   on    cyanide 
works,    well,    we  ha*    '«,,  Perhaps    Mr. 

White     keeps     a     special     definition     of     the     tellil 

analysis  for  thi  aions.     We,  on   th 

hand,    consider   that    the    methods    employed   on 
cyanide    works,  although    they    may 

value,  in  intelligent  hands,  for  the   purposes  for 
which    they    were    devised, 
moderately    self-consistent     that    these  metb 
ire  nevertheless  at  best  mere   rule-of-thumb 
of  no  scientific  value.      In  fact  we  think  that  \\. 

White   himself,  in    his    ] e  callow    days,  would 

have  ventured    to   call    the    term  " 

an  "effete  superstition."  Anyway  it  is  "up 

sub-committee   to   define   these  term  rly, 
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not  merely  giving  the  technique  of  the   processes 
which  are  supposed  to  determine  them 

A  similar  matter  in  which  we  think  there  is  a 
looseness  of  thought  or  definition  is  the  idea  that 
atmospheric  oxygen  can  oxidise  cyanide  to 
cyanate.  So  far  as  we  know  there  is  not  a  scrap 
of  direct  evidence  for  this  happening  and  it  is  a 
pity  the  statement  nets  taken  over  from  one  text 
book  to  another  without  investigation.  That  the 
loss  of  HCN  on  exposure  to  air  (through  C02 
and  hydrolysis)  is  in  itself  ample  can  be  easily 
shown  by  putting  a  very  dilute  cyanide  solution 
in  a  thin  layer  in  a  large  dish,  acidifying  it  and 
exposing  it  without  agitation  at  an  open  window. 
With  01  strength  we  found  that  about  50%  of 
the  HCN  was  lost  in  an  hour  (the solution  having 
been  made  alkaline  at  the  end  for  titration). 

We  admit  freely  that  the  title  of  our  paper 
might  have  been  better  chosen — we  certaiidy 
discussed  the  point  enough — but  we  venture  to 
think  that  it  has  served  the  purpose  we  had  in 
view.  We  consider  that  if  and  when  a  cyanide 
has  been  converted  by  any  process  into  another 
substance  which  does  not  give  the  specific  cyanide 
reactions,  it  is  then  to  all  intents  and  p  rposes 
"destroyed."  It  is  quite  true,  however,  as  Mr. 
White  Bays,  that  soluble  ferrocyanides  decompose 
very  slowly  on  standing  with  evolution  of  HCN. 
We  are  under  the  impression  that  this  had  been 
predicted  by  the  pioneers  of  the  ionic  theory,  and 
we  confess  that  we  considered  the  change  infini- 
tesimal and  never  expected  that  the  dissociation 
could  be  experimentally  demonstrated.  We  now 
find  that  the  tolidine  copper  acetate  paper 
(apparently  the  most  reliable  of  the  five)  shows 
the  liberation  of  HCN  from  even  neutral  K4FeCy6 
in  quite  a  short  time.  From  the  practical  point  of 
view,  however,  we  fear  no  danger  from  this  dis- 
sociation unless  the  ventilation  of  the  mine  also 
becomes  "infinitesimal."  Accordmg  to  the  Mining 

gulationa  Commission,  the  Lang'aagte  Deep 
mine,  the  worst  as  regards  air.  yets  only  one  change 
of  air  a  day.  but  even  this,  though  shocking 
from  the  health  point  of  view,  would  suffice  to 
dissipate  any  prussicacid  arising  from  dissociation 
of  ferrocyanides.  In  addition  to  these  facts,  it 
will  be  remembered  that  we  proposed  to  use 
enough  iron  to  produce  insoluble  ferrocyanides, 
and  the  latter  obviously  must  dissociate  far  less 
than  the  soluble  ones.  On  the  other  hand, 
IV  f<  soi  Findlay,  ef  Birmingham,  has  suggested 
that  the  first  precipitate  when  excess  iron  is  used, 
may  contain  insoluble  ferrous  cyanide.  This 
supposition  would  account  for  some  of  our  results 
where    we    treated    the    product    with    drastic 

We  are  told  that  it  will  be  too  costly  to 
maintain  a  high  alkalinity  in  the  sands  after 
deposition,  but  we  desire  to  point  out  (I)  that  if 


the  engineering  side  of  the  question  is  properly 
done,  the  moisture  in  the  sands  need  not  exceed 
15%,  and  (2)  that  loss  by  absorption  of  C02  will 
only  take  place  at  the  surface  of  the  stope,  and 
(3)  that  C02  in  mines  is  no  longer  considered 
inevitable  and  will  have  to  be  removed  for  other 
reasons  than  that  of  destroying  ^  of  a  penny- 
worth of  lime,  and  (4)  that  the  lime  lost  will  pay 
for  itself  in  preventing  corrosion  of  pumps  and 
other  iron  by  acid  water. 

As  regards  the  remarkable  reaction  discovered 
by  Mr.  White  resulting  in  the  production  of  HCN 
from  ferric  thiocyanate  on  keeping,  we  are  glad 
to  be  able  to  confirm  it  at  last.  By  suspending 
filter  paper  soaked  in  caustic  soda  in  the  air 
above  Fe(SCN)3  we  easily  caught  HCN  and 
tested  it  by  the  prussian-blue  reaction,  whereas 
when  acidified  KSCN  was  used  without  iron  only 
thiocyanic  acid  came  up  on  to  the  alkaline  paper. 

[It  should  be  noted  that  thiocyanic  acid  reacts 
like  HCN  to  the  tolidine,  dianisidine  and  hydro- 
ccerulignone  papers,  but  does  not  react  appreciably 
with  phenolphthaline  or  benzidine  (pres.  of 
copper  understood).]  The  equation  seems  to  be  : 
6Fe(SCN)8  +  4H.20  = 

6Fe(SCN).2  +  5HSCN  +  HCN  +  H2S04. 

It  is  an  extraordinary  reaction,  and  we  congra- 
tulate Mr.  White  on  discovering  it,  even  if  the 
one  of  vis  to  whom  Mr.  White  refers  has  to 
admit  his  error  in  questioning  the  result  in  1906 
— which  questioning  was  only  caused  by  Mr. 
White's  own  sketchy  and  intuitional  methods  of 
presenting  his  results.  As  for  the  danger  likely 
to  arise  from  this  source  in  practice,  whilst  it  is 
undoubtedly  capable  of  becoming  appreciable,  it 
ought  to  be  negligible  in  the  future  era  of  good 
ventilation  which  has  dawned. 

We  have  two  small  additions  to  our  paper  to 
make.  The  first  is  an  attempt  to  cut  down  the 
proportion  of  iron  to  a  minimum.  It  will  be 
reme  nbered  that  the  ratio  Fe  :  CKCN  was  a 
failure,  and  the  ratio  Fe  :  3KCN  quite  successful. 
We  have  row  tried  the  ratio  Fe  :  4KCN  with 
varying  alkali  (magnesia  added  after  iron). 
Cy'  FeOH'Cv'left 
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The  conversion  is  best  when  no  alkali  is  present 
in  this  case.  Working  solutions  are  reduced  to 
"001%  KCN  when  iron  added  before  magnesia 
and  still  lower  if  magnesia  added  first. 

There  is,  by  the  way,  a  misprint  in  (X),  p.  439; 
61  should  read  16. 

The  other  point  concerns  the  theoretical  dis- 
cussion on  p.  439.  In  June  we  thought  that  the 
theory  must   be   wrong   because  the  curve  drawn 
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from  the  mathematical  equation  agreed  pretty  badly 
with  the  experimental  results.  We  now  find  that 
they  really  agree,  but  that  we  plotted  the  experi- 
mental results  on  a  wrong  principle  We  treated 
molecules  of  acid  as  equivalent  to  minus  alkali,  al- 
though according  to  the  ionic  theory,  the  chemist's 
sheet  anchor  in  these  matters — alkali  (hydroxi- 
dion)  is  always  present  to  some  extent  even  in 
an  acid  solution.  If,  therefore,  we  treat  acid  as 
gradually  diminishing  OH',  as  we  ought  to  have 
done,  the  curves  have  the  required  form  all  over. 
We  notice,  however,  that  another  curve,  deduced 
from  the  equation  [Fe*'][Cy']4  =  constant,  is 
somewhat  similar,  and  for  the  present  we  cannot 
decide  between  the  alternatives.  The  new  curve 
i-    of    the    form    yzx  =  (ex  +  df  and    taking    the 

particular  form  of  it  given    hy;f-=- — 12  we 

find  a  minimum  value  (at  ?  =  .,\,  mol.  alkali)  of 
5  4:    at  x=\,  y=9-3;    at  x=l,    ?/=12"6,    at 
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_  =  2,  y=174:  at  x  =  4,  y  =  24'3:  at  x  =  9, 
y  =  36'2  and  at  '  =  16,  y=48-l — agreeing  alto- 
gether very  well  with  the  ferricyanide-stopping 
curve  of  p.  439.  We  may  mention  that  we  have 
succeded  in  interesting  some  of  our  scientific 
friends  in  the  Old  Country  in  this  research,  and 
that  we  hope  they  will  take  it  up  and  settle  it, 
with  the  much  better  equipment  for  exact  work 
that  is  available  in  the  modern  British  Universities. 
As  for  the  practical  application  of  the  FeSOj 
process,  we  have  had  to  content  ourselves 
with  finding  out  methods  which  succeed  in 
the  humble  hands  of  the  chemist.  The  Mines 
Trials  Committee  has  apparently  not  had  time 
to  issue  a  report  on  the  large-scale  work  it 
has  done,  but  we  are  content  to  say  that  from  tin- 
purely  chemical  point  of  view  the  use  of  Vv>(  >4 
and  magnesia  gives  a  perfectly  safe  product,  and 
we  suspect,  though  not  pretending  to  know  any- 
thing about  costs,  that  this  is  the  cheapest  avail 
able    procee  It    should    not    pa  s   the   wit  of 

engineers  to  devise  a  scheme  for  adding  powder,  d 
calcined  magnesia  to  the  sands  and  sluice  them 
with  Vi'>><  )v  and  finally  add  lime  on  their  way 
down.  We  find  that  Transvaal  magnesia  (from 
Malelane)  acts  excellently,  whereas  uncalcined 
magnesite  and  also  the  blue  limes  are  useless. 
Even  if  the  "conversion''  were  worse  than  it 
actually  is,  the  use  of  alkali  after  the  Bluicing 
would  render  tin-  liquor  harmless  except  in  the 
of  gross  carelessness.  We  may  mention  that 
one  of  us  took  part  in  some  large-ocale  ex|*eri- 
ments  in  the  use  of  FeS04.  The  sand  was  sluiced 
with  FeS04  solution  into  an  empty  boiler  until 
it  was  hall-lull,  when  it  was  sealed  up.  Aftei  > 
few  minutes  the  enclosed  air  reacted  with  the 
highly  sensitive  ll('.\  tot-papers  j  we  put  in 
some  rats  in  a  cage  and  they  were  alive  16  b 
later    although    then'    WS  intilation. 


tried   again   with   small    birds  about   the  size  of 
sparrows,  which  lived  through  the  night  b 

after   16  hours;  but  as  there  happened  to  be  a 
"cold  snap  "during  the  experiment,  their   I 
may  have  been  complicated  by  pneumonia. 

As  for  Mr.    Lofts,  he  is  mistaken  in    supposing 
that  we  found  very  dilute  cyanide  solutions  I 
the  most  easily   converted    Neverthi 
inclined  to  agree  with  him  that  working  cyanide 

strengths  could  be  reduced  still  further,  by  u 

higher  alkalinity  and  taking  special  measun 
ensure  precipitation  of  the  dissolved  gold,  lb- 
thinks  that  Balammnniac  is  an  oxidiser — which  it 
isn't.  Nevertheless  we  happened  to  try  it, 
because  in  its  presence  ferrocyanide  combines  with 
calcium  to  an  insoluble  precipitate  t  'a K  IY(  'y 
It  was  found  to  be  disadvantageous,  as  it  spoilt 
the  iron-magnesia  conversion. 

Finally,  we  are  torn  by  Conflicting  emotions  in 
regard  to  this  question  of  destruction  of  cyanide, 
being  glad  that  the  problem  has  been  solved,  and 
at  the  same  tune  really  quite  sorry  that    it  didn't 
take  five  years  to  solve  it,  so  tint  in   the  mi 
time  some  visible  effect  towards  disappearani 
those  eyesore*,  the  old  dumps,  might  have  been 
achieved.     Being  long-suffering  residents  of  the 
town    (uid    quite   free    from    the    trammels    of 
working  coetH),  we  agree  with  Mr.  Lofts  that  the 
mines    ought    to    make   an    effort    to    shift    tl 
dumps  "  for  their  own  benefit."     Johannesburg, 
"with    its   seven    hills,"  might   then    be    qui' 
decent  place  to  live  in. 

ADDENDA. 

(/)  Sentitivenes*  of  the  Prv  d    TetU 

— Experiments    were    made   to    End   what    pro 
portion    of   hydrocyanic   acid   gas  in  air   could 

detected      by      the      f « nil  depending      on 

oxidisable  di phenyl  derivatives.    Small  quantities 
of  dilute  cyanide  solution  were  placed  in  a  crui 
at  the  bottom  of  a  dry  ten  litre  bottle,    'me   drop 
II   >(),  added,  and  the  contents   ol    the   cm 

cible boiled  from  the  outside  by  means  of  a  lai 
burning-glass.     Following  are  the  results  : 

With  one  part    IK'N     in 

nts  are  instantaneous  except  benzidine  which 

takes  about   '1  seconds. 

{In  With  1  part  IK'N  in  200,000  of  air,  bydi 
coerulignone  and  tolidine  are  pracl  'ally  instai 
neons,  dianisidine  requires  about  : 
benzidine  about  2  mini. 

(r)    With    I    part    IK'N    in    600,01  r.  the 

result*  are  similar,  but  dianisidine  iak<  I  a 

minute,  and  benzidine  does  not  net 

I  With  I  paitllt'N  per  million  of  air,  h\d 
cosruligi 
about  I 

And 
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te) With  1  part  11CN  in  two  millions  of  air, 
hydroccerulignone  reacts  in  10  seconds,  and 
tolidine  vaguely  in  20  seconds. 

I  •_'  |  Smsitivi  »« .--.-•  of  a  Mown  to  UCF.-The  HCN 
from  -•-  mg  KCN  was  liberated  in  a  10  litre 
bottle  uiul  a  mouse  introduced.  It  became 
paralysed  in  G  minutes  and  unconscious  and 
practically  dead  in  H  minutes.  The  animal 
recovered  however  in  fresh  air  in  about  20 
minutes.  The  amount  of  HCN  in  the  air  was 
1  part  in  10, 000  originally,  and  the  dose  absorbed 
probably  not  more  than  half  the  total  HCN  pre- 
sent, viz.,  about  i  mgm. 

It  follows  that  the  use  of  the  test-papers  under 
ground  gives  a  margin  of  at  least  ten  times  for 
people  exposed  to  any  fumes  from  stope-filling, 
because  with  1  part  HCN  per  10,000  air,  man 
could  probably  survive  much  longer  than  a 
mouse,  although  at  this  altitude  the  danger  of 
fainting  is  probably  pretty  serious. 

Mr.  C  B.  Saner  ( Vice-President) :  I  think 
we  must  thank  our  President  and  Mr.  Gray  for 
their  excellent  and  characteristic  reply. 


EXPERIMENTS  ON  THE  PRECIPITATION 

OF  GOLD  FROM  CYANIDE  SOLUTION 

BY  CARBON  IN  LIME. 


(Bead  at  April  Meeting,  1910.) 
By  Edward  H.  Cboghan  (Member  of  Council). 

REPLY    TO    DISCUSSION. 

Mr.    E.    H.    Croghan   {Member  of  Council)  : 

There  is  little  to  be  done  by  way  of  reply  to  the 

actual   criticism  on   my  paper.     The  discussion 

has  been  confined  to  narrow  limits   and   has  not 

□   on  the  broad  basis   desired,   namely  some 

definite  reply  to  the  four  questions  tabulated  by 

me,    and    originally    emanating    from     our    late 

ed  member,  Mr.  Wager  Bradford. 

Mr.    A.    McA.    Johnston,    in    his  remarks    as 

President,    hoped    to    have    contributed    further 

died  discussion    which    I   feel   assured  would 

en  of  great  practical  value. 

Mr.  Toombs   contends  that   the  way  in  which 

my  experiments  were  conducted  was  unsatisfac- 

:  in  other  words,  that   the   manner  in  which 

I  prepared  my  carbon  negatived  the  value  of  the 

The  conditions  arranged  by  Mr.  Toombs 

lite  different   from    mine.      Mr.  Toombs 

I  on  a  finely-ground    artificial    mixture   of 

•on  and  lim  Jved   out  all  the  lime, 

therebj  the   bare  carbonaceous  residue 

ol vent  action  of  the  acid.     In   my  case  I 

of   lime   and   picked   out 

f   carbon    which    were   still    coated  with 


carbonate  of  lime.  This  is  indicative  of  the  fact 
that  no  acid  action  had  affected  these  lumps  of 
carbon.  I  might  also  have  avoided  any  miscon- 
ception if  I  had  qualified  my  remarks  about 
keeping  the  mixture  cool  by  stating  that  at  no 
time  did  the  temperature  exceed  40*  C. 

Mr.  Toombs  mentions  that  during  the  course 
of  some  elutriation  experiments  on  slime  residue, 
he  caught,  on  a  90  x  90  sieve,  an  assortment  of 
carbonaceous  matter  which  varied  from  0-05%  to 
0'2%  of  the  total  dry  slime  and  assayed  from  10 
dwts.  to  20  dwts.  per  ton.  These  figures,  he 
states,  speak  for  themselves.  I  quite  agree,  but 
in  reply  would  state  that  the  lime  must  have  been 
of  peculiar  quality,  because  these  figures,  assum- 
ing that  3  lbs.  of  lime  were  added  per  ton 
indicate  a  content  of  carbon  in  the  lime  varying 
from  1-6%  to  3'2%.  On  the  face  of  it  this  is 
impossible,  and  so  there  must  have  been  other 
sources. 

Mr.  Toombs  appears  to  be  under  the  impres- 
sion that  I  do  not  acknowledge  carbon  as  a 
precipitant  of  gold,  but  this  is  quite  incorrect. 
What  I  desired  to  convey  was  that  under  Wit- 
watersrand  conditions,  i.e.,  using  3  lbs.  of  lime 
per  ton  of  ore,  lime  specifications  were  being 
made  most  unduly  restrictive  in  the  matter  of 
carbon  contents.  A  proof  of  this  will  be  shown 
later. 

Messrs.  Clark  &  Sharwood's  paper  on  "  The 
precipitating  effects  of  substances  containing 
various  forms  of  carbon  and  cellulose  on  cyanide 
solutions  containing  gold  and  silver "  is  very 
valuable,  but  to  refer  to  it  as  Mr.  Toombs  does 
is  overdoing  matters  a  good  deal.  It  is  one- 
thing  to  discuss  the  detrimental  action  of  carbon- 
aceous matter  in  experiments  on  solutions  to 
which  have  been  added  1  -6%  of  coal,  coke  or 
charcoal  ;  in  another  case  of  6*6%  of  coal,  and 
quite  another  matter  to  compare  these  to  the 
subject  under  discussion.  A  reference  to  Table 
II.  of  my  paper  will  show  that  the  carbon  per- 
centage, varies  in  the  worst  lime  of  0  5%  to  the 
best  lime  of  0'01%,  or  an  equivalent  percentage 
when  mixed  with  1  ton  of  ore  of  from  0-0025%' 
to  0-00005%  carbon. 

My  second  point  is  that  the  Rand  ore  it- 
self contains  carbon.  This  evening  I  have 
brought  some  specimens  showing  carbon  in 
ore  winch  have  been  kindly  lent  to  me  by 
Professor  Young.  Amongst  these  is  a  piece  of  • 
banket  from  the  Meyer  <k  Charlton  Gold  Mining 
Company  showing  grains  of  visible  carbon. 

Professor  Young  in  a  recent  paper  entitled 
"  The  Replacement  of  Quartz  by  Carbon  in  Band 
Banket,"  read  before  the  Geological  Society  of 
South  Africa,  says  :  "The  carbon  in  the  Banket 
occurs  chiefly  in  the  matrix  of  the  rock  and  only 
very  rarely  in  the  pebbles."     In  a  previous  paper 
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on  the  "Auriferous  Conglomerates  of  the  Wit- 
watersrand,"  he  states  that  he  has  examined 
samples  from  various  gold  mines,  such  as  the 
Meyer  &  Charlton,  Crown  Deep,  Simmer  &  Jack, 
Vim  Ryn,  North  Randfontein,  Rietfontein  A., 
etc.,  etc.,  and  "  the  form  in  which  the  carbon 
commonly  occurs  is  that  of  small,  black,  opaque 
nodular  grains,  having  a  somewhat  dull  surface 
and  varying  in  diameter  from  one  millimeter 
downwards.  Sometimes,  as  in  the  Buffelsdoorn 
specimens,  the  nodular  grains,  as  they  increase  in 
number,  blend  together  into  one  compact  mass, 
which  is  anthracitic  in  appearance.  Still  another 
form  is  met  with  in  Rietfontein,  where  it  occurs 
not  only  in  nodular  grains,  but  also  in  veinlets 
with  a  columnar  structure,  the  column  1  icing 
perpendicular  to  the  walls  of  the  veinlets." 

In  a  paper  by  Mr.  C.  Baring  Hoi  wood, 
entitled  "  The  Mode  of  Occurrence  and  Genesis 
of  the  Carbon  in  Hand  Hankers,"  also  recently 
read  before  the  Geological  Society  of  South 
Africa,  seme  analytical  data  are  given. 

In  typical  samples  of  the  Randfontein  leader 
taken  from  the  North  Randfontein  Mine  carbon 
came  out  at  0[0]  ,  ()  03  ,  and  from  the  West 
Reef  in  the  same  mine  one  sees  0  02%,  0*03  . 
008  .  and  carbon  in  the  West  Reef  Dyke  007  . 
012  .  022  .  008  ,  005  ,  0-06;  .  trace 
004%,  etc.  These  are  almost  all  higher  than 
the  percentages  of  carbon  permitted  in  linn-., 
viz.,  0  02  or  001%,  which  are  specified  a-  the 
figures  not  to  be  exceeded  in  lime  contracts.  Afi 
no  data  were  available  on  local  Hand  Banket.  I 
personally  took  a  random  hulk  sample  from  the 
sorting  tables  of  one  of  the  mines  not  a  mile 
from  the  General  Post  Office.  The  sample  was 
typical  Witwatersrand  conglomerate  consisting, 
as  usual,  of  rounded  quartz  pebbles  lying  in  a 
tine-grained  silicious  matrix  mineralized  with  iron 
pyrites.  The  sample  contained  0003  carbon. 
This  carbon  can  lie  separated,  and  ii  added  I 
i   cyanide  solution  acts  as  a  precipitant. 

Professor  Young  states  that  it  is  not  an  easj 
matter  to  obtain  samples  showing  visible  carbon, 
as  these  samples  occur  only  in  patches,  but  there 
i-  nothing  to  -how  at  present  that  carbon,  in 
visible  to  the  eye,  is  not  very  common  all 
through  the  Banket.  Mr.  A.  F.  Crosse  has  of  ten 
spoken  to  me  of  the  gold  in  residues  which,  no 
matter  how  ideal  are  conditions,  cannot  be 
extracted  by  cyanide  Perhaps  the  presence  ol 
■n  in  Banket  to  -..me  extent  explain-  this, 
and  it  may  well  lie  that  until  this  question  has 
been  adequately  dealt  with  it  is  unlikely  that 
further  improvement-  hi  extraction  will 
achieved.       In  my  opinion  there  i-  n  >w   ,t  distinct 

•  le n i and  for  a  thorough  research  into th  tion. 

o  the  various  papers  on  this  question  and  the 
It  quoted  by  nie  on  a  random  -ample  show 


no    visible    carbon    a    curious   problem 
itself:    Linn-  an-    specified    lure    t..    contain 
more  than,  say,  0'02      -r  0*01  Oa       Thus 

on  a  maximum  basis  of  :;  lb-,  ol  lime  per  ton  of 
ore,  a  bail  lime  containing  0*5  .aib.. ii  v. 
mixed  with  a  ton  of  ore  gives  in  the  total  a 
percentage  of  00025  •  figure  which  is  -till 
eded  by  the  carbon  in  my  random  sample  of 
Banket.  Mow  extraordinary  is  the  position 
when  we  come  to  limes  containing  0*02  or 
001  ,  equivalent  when  mixed  with  a  ton  oi 
to  00001  and  000005  !  Briefly,  my  -ample 
shows  .'to  to  (in  time-  more  carbon  in  the  natural 

banket  ore  than    could    be    due    to    the  lime    last 
referred  to. 

Since  others  will  not  reply  to  tin'  late  Mr. 
Wager  Bradford's  questions,  1  beg  t<>  do  so  by 
stating  that  in  m\  opinion  he  was  correct  in 
surmising  that  the  theory  that  the  amount  of 
carbon  in  the  limes  used  locally  had  any  markedly 

adverse   effect   was    far-fetched   and    based    on 
insufficient  evidence.     Nor  has  the  discussion  of 

this  paper  brought  any  Buch  evidence  to  light. 

The  President  :     I  am  Mire  we  have  to  thank 
Mr.  Croghan  tor  his  interesting  reply,  andes] 
ally  for  his  valuable  fact-  in  regard  to  carbon  in 
l>anket.      I  thought  that   the  modern   conclusion 
is  that  it  i-  not  the  carbon  itself  that  pre- 

cipitation but  the  _  bided   in   it.      If  that 

i-  th  'hen  I  see  no  discrepancy  between  the 

author's  results  and   the  question  under  dis 
-ion. 


Till:  CLASSIFICATION  OF  TAILING  PULP 
PRIOR  TO  CYANIDING. 


By    Edward   II.    Johnson,    M.I.M.M. 
President  >. 


( )f  late  tl,  i  classification 

efficient  tube  milling  ha-  been  generally 
and  discussed,     and  with  the   removal  "I  am 
mation  plates   from    the    stamp   mill    the    inr 
ance  oi  thi-  operation   i-  enhanced,    in  • 
ensure    that    all    i  gold     passes    into    the 

tube  mill  circuit    for   amalgamation,    and    i 

Sows   int'>  tie-  cyanide    plant     A-    regards 
another  equally  iin 

tin-    methods  ol   separati  >n  ■•!   -  ind   :;  »m    - 
in  tailing  pulp,  i-  distinguished  from 
tion  ol    specifically   In 
ore.  have  undei  _  numbi 

since  cyaniding  on  tin- 

•  Commencing  with  tin-  collection  ol   sand  in  d 
win-re  product-  clon-sitied   themael 
artificial  nee,  tin  re  followed  tin  tion 

in    rectangular    pit-,  where    by   in 

-  : 


• 
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overflow  a  fairly  clean  sand  was  obtainable,  the 
slime  being  settled  in  dams  at  a  lower  level.  As 
illustrating  the  natural  concentration  and  classi- 
fication which  takes  place  in  a  shallow  stream  of 
low  velocity  the  accompanying  curve  of  values  of 
i  collected  in  a  pit  25  ft.  x  50  ft.  (for  which  I 
am  indebted  to  Mr.  J.  H.Johnson)  is  instructive. 
(Fig.  I.)  An  adaptation  of  this  principle  was 
used  effectively  as  a  means  of  concentration  prior 
to  the  war.*  The  cost  of  rehandling  dam  and 
pit  settled  products  led  to  the  erection  of  special 
vats  tor  collecting  purposes  with  filter  bottoms 
and  side  or  bottom  discharge  doors.  Primarily 
these  were  titted  with  Butters'  distributors  and 
peripheral  overflow  of  the  slime.f  The  relation  ot 
pulp  volume  to  the  superficial  area  of  the  vat  was 
not  at  rirst  recognised,  and  where  large  diameter 
vats  (in  proportion  to  the  volume  of  pulp)  were 
installed,  the  distributor  fell  into  disrepute  on 
account  of  the  amount  of  slime  collected  with  the 
<and,  and  likewise  because,  being  a  moving  device, 
it  periodically  recpuired  a  little  attention.  This  led 
to  adjustable  gate  discharges  at  the  periphery  of 

'  9  ■■  this  Journal,  Vol.  ii.,  p.  4.'i(). 
t  Bee  this  Journal,  VdL  L,  p.  15. 


the  vats  with  hose  distribution  of  pulp — the 
system  most  extensively  used  on  the  Rand  to-day. 
This  system  involves  in  practice  a  number  of 
miniature  buddle  concentrations,  and  may  at 
different  moments  eliminate  sand  or  retain  slime 
according  to  the  care  exercised,  whilst  the 
amount  of  slimy  (  -  200  mesh^  product  retained 
in  the  sand  charge  may  be  very  large*  All  these 
methods  require  that  the  sand  so  collected  shall 
be  transferred  to  other  vats  for  treatment,  either 
from  density  of  the  settled  product  or  want  of 
uniformity  of  distribution.  The  danger  of  con- 
taminatng  mill  water  acts  also  a  a  deterrent 
against  direct  treatment  by  cyanide  in  the  collect- 
ing vats. 

Three  noteworthy  attempts  have  been  made  to 
produce  a  cleanly  classified  product  which  might 
advantageously  be  treated  in  the  condition  col- 
lected. First,  Mr.  Hennen  Jennings'  system  of 
hydraulic  classification  with  inverted  pyramidal 
classifiers  at  the  Crown  Reef.f  As  no  slime 
treatment    was    practised    at    that    date    (about 

"See  grading  analysis  of  sand  residue  given  in  this  Journal, 
May,  1910.  Vol.  x.,  p.  399. 
ISee  this  Journal,  Vol.  1.,  p.  4. 


ng  Natural  Concentration.      In.set  Sketches  showing  Dimensions  of  Pit  and 
Distribution  of  Pulp  along  the  End  Wall. 
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1894)  the  elimination  of  45%  of  the  crashed 
ore  to  the  slime  dams,  where  it  lay  untreated, 
rendered  the  system  uneconomical  at  the  time  for 
the  separation  of  sand  and  slime,  though  exten- 
sively used  for  the  separation  prior  to  lengthy 
cyanide  treatment  of  a  coarse  pyritic  product 
termed  "spitzlutte  concentrates."  Second,  Messrs. 
Hellmann  &  Crosse's  separation  by  Wilfley 
tables.  This  was  effective,  but  where  concentra- 
tion was  uneconomical  proved  expensive.  The 
third  method  is  that  devised  by  Dr.  Caldecott, 
and  described  in  a  paper  published  in  the 
xVugust  Journal  of  last  year.  As  the 
East  Rand     Prop.      Mines     plants    erected    on 


the    continuous    sand    collecting    system 
not    completed    until    some    months  after    the 
close  of  the  discussion  on  his  paper,  I  was  unable 
to  contribute  from  experience  gained  in  operation, 

and  1  now  wish  only  to  deal  with  the  clarifica- 
tion aspect  of  this  type  ol  plant,  the  economic 
and  mechanical  features  having  already  been 
fully  dealt  with  by  the  inventor  himself. 

The  combined  East  Hand  plants  of  four  JO  ft. 
Band  filter  tables,  each  with  their  complement  of 
four  primary  cones  (')  ft.  x  8  ft.)  and  two 
washing  cones  (8ft.  x  5  ft.)  (flow  sheet  of  which  is 
given  in  Fig.  II.)  have  for  some  months  been 
handling  the  sand  from  approximately  4,000  tons 
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Fig.  IV*. — Distribution  of  Pulp  to  Primary  Cones. 
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of  tailing  per  day,  equivalent  to  nearly  one  and  a 
half  million  tons  of  ore  per  annum  and  effecting 
a  separation  of  a  little  over  50%  of  the  pulp 
as  a  slime  containing  on  the  average  under 
2)  remaining  on  a  200  mesh  screen.  The  slime 
content  of  the  sand  determined  by  elutriatiorj  is 
under  1  ,  giving  a  product  of  extreme  teachabi- 
lity in  the  condition  in  which  it  is  collected.  The 
collection  takes  place  in  vats  full  of  solution  and 
the  distribution  is  by  Butters'  distributors,  the 
solution  overflowing  the  periphery  and  returnii  g 
to  the  launder  carrying  the  sand  from  the  niter 
tables.  The  accompanying  graph  (see  Fig.  VI., 
p.  162)  of  the  values  of  solution  leached  during 
treatment  of  a  collected  charge,  leaching  commenc 
ing  when  the  vat  is  half  full  of  sand,  illustrates 
the  rapidity  with  which  solution  of  the  gold 
takes  place  without  transfer  or  other  means  of 
disintegration  or  aeration  of  the  deposited  sand. 

The  efficiency  of  the  classification  is  well  illus- 
trated in  the  accompaning  grading  and  chemical 


analysis,    which    a    typical   of    a   considerable 
number  that  have  been  sxecuted.* 
It  will  be  noted  that  whereas  the    -  200 

collected  with  the  Band  product  contains  >]       to 
9%    of   pyrite,  the  Bame  product  (  Tid; 

contained  in  the  slime  only  contains  1*8  to  \'9°/ 
of  pyrite,  while  the  elutriated  slim;  contains  1°/. 
to  1|%  pyrite.  The  data  given  shows  that  the 
diaphragm  cone  classification  not  only  serves  to 
effect  the  retention  of  the  great  bulk  of  the 
pyrite  in  the  sand,  but  that  at  the  same  time  the 
size  separation  is  likewi.se  efficient,  nearly  all  the 
-  200  mesh  product  in  the  tailing  pulp  going  to 
the  slime  plant  whilst  88  of  the  sand  is  +200 
mesh.  The  relative  percentages  of  pyrite  in  the 
various  sand  grades  bears  also  upon  the  question  of 
tube  mill  classification  and  crushing,  showing  the 
disposition  of  the  triable  and  heavy  pyrite  to 
become  comminuted  in  greater  proportion  than 
the  ailic 

.nijiart-  Proc    I.M.M.,  Vol  \iv.,  Oct..  1904,  p.  53. 
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Fig.  VI. 


The  highest  extraction  is  obtained  in  the  pro- 
duct having  the  greatest  percentage  of  pyrite  and 
the  finest  comminution,  showing  that  it  is  the  fine- 
ness of  crushing  which  is  of  value  in  extraction, 
not  the  elimination  of  pyrite.  The  column  giving 
fcbe  calculated  gold  value  for  each  per  cent,  of 
pyrite  indicates  this  very  clearly,  the  +60  pro- 
duct containing  only  0-80%  pyrite  giving  2T5 
d'vt.  for  each  per  cent,  of  pyrite,  as  against  the 

200  product  containing  9*0%  pyrite  giving 
<>nly  0'08  dwt.  for  each  per  cent,  of  pyrite. 
Also  in  the  concentrate  portion  the  extraction  is 
911  gainst  the  sand  857%. 

The  essentia]  difference  between  the  system  of 
diaphragm  cone-  classification  and  all  previous 
efforts  in  this  direction,  is  the  maintenance  of  a 
larg<-  steady  underflow  containing  a  minimum  of 
moistun  opposed    to   the   usual   thin  fluid 

underflow,  the  slime  elimination  being  propor- 
tionate- to  tin;  reduction  of  moisture  in  the 
underflow.  Classification  by  means  of  an  uprising 

rent  of  water  is  more  suitable  for  the  separa- 

n   of   coarse   pyritic    material    in    pulp.      The 

stem    of   classification   by 


the  maintenance  of  minimum  moisture  content 
in  the  underflow  is  shown  in  the  low  slime  con- 
tent of  the  sand  and  the  low  pyritic  content  of 
the  slime. 

A  somewhat  novel  feature  of  this  system  of 
classification  is  the  fact  that  a  ton  of  clean  sand 
occupies  a  greater  cubic  space  than  under  the 
older  system.  Conversely,  a  ton  of  settled  slime 
containing  much  fine  (  -  200  mesh)  sand  occupies 
less  space.  The  reason  of  this  is  that  the  voids 
(interstitial  spaces)  in  the  sand  usually  occupied 
in  part  by  particles  of  slime  are  under  this  system 
true  voids.  Over  20,000  tons  of  the  sand  dis 
charged  from  the  vats  have  been  weighed  to  deter- 
mine this  point,  and  has  resulted  in  the  certainty 
that  the  sand  deposited  under  solution  in  this 
system  of  classification  occupies  23*5  cub.  ft.  to 
the  ton. 

This  approximates  very  closely  to  the  condition 
of  a  transferred  sand  after  application  of  solution. 
Coherent  masses  of  sand  or  slime  (lumps)  are  un- 
known, and  the  moisture  on  d  scharging  averages 
108%.  Similarly,  determination  of  the  slime  has 
shown  that  the  inclusion  of  the  finest  product  of 
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crushing  has  resulted  in  settlements  containing 
36%  moisture  or  30  cub.  ft.  per  ton,  approximating 
somewhat  closely  to  vacuum  filtration  in  moisture 
content.  The  density  of  settlement  will  naturally 
vary  with  the  amount  of  argillaceous  mutter 
contained  in  the  ore.  For  the  method  of  deter- 
mination of  the  moisture  content  of  slime  I  am 
indebted  to  Mr.  li  E.  Sawyer,  who  designed  the 
apparatus  used  (Fig.  VII.),   and  carried   ont    the 

r 
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Fig.  VII.— Slime  Sampling  Apparatus. 

determinations.  The  following  description  of 
apparatus  and  method  is  by  .Mr.  Sawyer  : 

"  The  tonnage  of  slime  is  customarily  deter- 
mined by  measurement  of  the  depth  of  settled 
slime  after  decantation  of  the  upernatant  water 
"i-  -olution,  the  presence  of  surface  blisters  being 
the  indicator  of  good  settlement  as  due  to  solution 
ping  from  the  lower  layers  under  pressure. 
The  uncertainty  of  sampling  the  large  volume 
delivered    b\     a     1  L*    in.  pipe    for    specific    gravity 

determination    led    to    an    effort    to    obtain    a 
direct  core  sample  tor  density  determination,  ami 
after  considerable  experimental  work  the  api 
tn-  here  described   ami   illustrated  proved  most 
satisfactory 

Description  of  Apparatus  and  MethoK     The 
apparatus  consists  of  a  long  1  in.  pipe,  into  one 

end    of    which    i-    screwed    a    circular   disc   I  •_'  in. 

diameter,  to  which  is  glued  a  j  in  rubber  disc. 
This  is  lowered  into  the' tank  when  empty  and 
securely  fastened  to  the  platform  to  the  centi 


the  vat.  tie-  lower  einl  the  1"  tt  m 

of  the  tank.  The  charge  i-  then  [  li  tn  i  .  .1  ii 
allowed  to  settle  ami  the  .-olution  <h  canted  in  the 
ordinary  way.  An  11  in.  galvanised  iron  pipe, 
fitted  with  centre  guides  IS  then  slipped  over  the 
1  in.  pipe  and  dropped  into  the  tank,  falling 
freely  al  out  12  ft.  The  depth  of  the  slime  in 
side  ami    outside   the   pi]  then   accurately 

measured.  A  block  of  wood  lined  with  ml 
i-  slipped  on  to  the  top  of  the  pipe  and  the 
whole  thing  clamped  and  ti^ditened  up  with  a  big 
wing  nut.  The  charge  is  then  washed  out  of  the 
vat  and  the  contents  of  the  pipe  transferred  to 
tared  vessel-,  weighed  and  dried,  after  re-measure- 
ment inside  the  1 1  in.  pipe  to  ensure  no  leakage 
has  taken  place.  The  big  pipe  is  calibrated  by 
weighing  when  tilled  with  water  to  various  depth-. 
Method  of  Calculation. — We  now  have  data 
for  two  independent  method-  of  calculation. 

(a)  By  volume.     (6)  By  weight. 

■  )  The  volume  and  weight  of  the  slime 
-ample,  and  weight  of  equal  volume  of  water  is 
known.  From  these  the  specific  gravity  of  the  slime 
pulp  is  calculated  and  the  specific  gravity  of  the 
dry  slime  being  known,  all  other  details,  such  as 

cent,  moisture    and    cubic    feet    per    ton. 
easily  determined.*     The  specific  gravity   of   tin- 
dry  slime   was  determined  in  the  laboratory  from 
a    number    of    samples     taken     at     two     minute 
intervals  from  the  discharge  pipe. 

(b)  The     wet     and    dry     weight     of    the    slime 

sample  being  obtained  by  direct   weighing,  the 
per  cent,  moisture,  etc.,  are  at  once  known. 

Form  of  Observations  and  Calculations. — 

I  >■  pthfl 
22.7.10.  Krai  Thinl        OuUide      ln- 
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Tie-  results  obtained  from  these  two  method, 
should  agree  to  within    1      of  moisture.     With 

lonable  <-iv>-  an  even  closer  agn 
obtained   any  difference  between   mea 
and  outside  pipe  is  taki  n  to  be  dui 
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The  President  :  lam  sure  we  are  unanimous 
in  according  a  hearty  vote  of  thanks  to  our 
esteemed  Past-President  for  his  present  paper.  I 
would  only  like  to  remark  that  the  work  clone 
reflects  the  greatest  credit  on  the  East  Rand 
Proprietary  Mines  and  on  the  inventor  of  the 
scheme. 


NOTES  ON  THE  OCCURRENCE  AND 
CONCENTRATION  OF  TIN  ORES. 


By  C.   Fred.  Thomas  (Member). 


Cast  and    the    commercially   important 

associated  minerals.  —  Cassiterite  is  the  mineral 
from  which  practically  all  tin  is  obtained.  It 
occurs  sometimes  massive,  sometimes  granular 
and  often  so  finely  disseminated  that  its  presence 
is  difficult  to  detect. 

Respecting   its  commercially   important   asso- 
ciated minerals  : — Wolfram,    is   a   by-product   of 
importance  in    Spain,  Cornwall   and   the   Straits 
tlements.     Its  specific  gravity  is  almost  the 

ie  as  that  of  cassiterite  so  that  a  separation 
by  means  of  wet  concentration  is  impossible. 
Previous   to    the    use    of    magnetic    separation, 

-ting  with  carbonate  of  soda  was  used,  the 
wolfram  being  converted  into  tungstate  of  soda. 
The  Wetherill  magnetic  separator  was  first  used 
in   Spain   for   the   separation    of    wolfram    from 

dterite.  Germany  is  the  largest  buyer  of  wol- 
fram, and  there  by  electric  smelting  it  is  converted 
into  tungsten  and  ferro-tungsten.  Its  value  has 
fluctuated  during  recent  years  from  16s.  to 
57s.  6d.  per  unit  of  tungstic  arid  per  long  ton. 
Tungsten  is  used  in  the  manufacture  of  high 
d  Bteel.  At  East  Pool  mine  (Cornwall),  over 
I'"  years  ago,  the  wolfram  was  separated  from  the 
tin  ores  and  sold  at  a  price  ranging  from  £2  to 
£4  per  V  n.  The  present  price  tor  65%  tungstic 
acid  is  approximately  £100  per  ton. 

Mispickel.     An     extraction     exceeding      1°/ 
inhydride  (As203)  from  tin  ores  is  not 
uncommon.     After   roasting  selected    mispickel, 
the  J  often  contain  over  5%  cassiterite.  The 

value  of  arsenioua  anhydride  has  varied  from  £12 
to  £34  per  long  ton  during  the  last  six  years. 
The    extraction    of    mispickel    is    low    by    wet 

icentration,  and  -election   previous    to   milling 
.  ble. 

Chalcopyrite  a,,,!  other  copper  bearing 
minerals.  Wet  concentration  for  the  extraction 
°f  t<  Iphides  is   unsatisfactory.     In 

the    Calatock    min  t.     Cornwall,    the    ore 

averaged  :,  to  '7%  of  copper.  The  concentrate 
previon  ged  2*5  to  3%  copper. 

The  recovery  by  precipitation  was  7d.  per  ton 
milled,    with    copper  ring    £60    per    ton. 


The  calcination  was  forced,  and  waste  burnt 
leavings  contained  1  to  1*5%  copper,  probably 
due  to  conversion  into  the  insoluble  oxide  by  too 
great  heat. 

Silver. — Selected  copper  ores  in  East  Cornwall 
averaged  1  oz.  of  silver  in  each  unit  of  copper. 
Cross-courses  have  proved  rich  in  silver  near  the 
contact  with  the  tin  bearing  lodes. 

Stannine,  Tin  Pyrite  or  Bell  Metal  Ore,  which 
is  a  combined  sulphide  of  tin,  copper  and  iron, 
is  a  comparatively  rare  mineral  found  near  the 
contact  of  slates  with  granite.  It  is  probable 
that  the  extraction  of  tin  from  this  mineral  after 
roasting  would  be  very  low. 

Production  of  Tin. — The  world's  production  of 
tin  is  approximately  100,000  tons  per  year.  The 
Straits  Settlements,  Bolivia  and  Banka  Billiton 
account  for  85%  of  the  total,  whilst  Australasia 
Cornwall  and  Africa  produce  12  to  13%. 
Bohemia  and  Saxony  are  working  low  grade 
cassiterite  ores  associated  with  wolfram  and 
bismuth.  Wood  axles  and  lifters  for  the  stamps 
were  in  use  there  in  1907.  In  the  Province  of 
Yunnan,  Western  China,  there  are  several 
thousand  Chinese  working  on  low  grade  ores,  but 
the  bulk  of  the  production  does  not  reach  the 
coast.  Alluvial  workings  are  responsible  for  the 
chief  source  of  production,  but  the  proportion  of 
mined  cassiterite  is  rapidly  increasing. 

Occurrence. — Cassiterite  is  mined  from  various 
deposits,  which  include  :  Lodes,  fissures,  beds, 
pipes,  stockwerks,  contacts  and  "gash  veins,"  but 
in  all  the  cases  I  am  acquainted  with,  granite  is 
found  in  the  near  vicinity. 

In  Cornwall,  Dolcoath  is  mining  from  a 
depth  of  approximately  3,000  ft.  The  lodes 
strike  nearly  east  and  west,  and  dip  south.  In 
the  slates  (upper  levels)  these  lodes  were  worked 
for  copper,  but  on  their  entering  granite  at 
greater  depth,  the  amount  of  copper  decreased, 
whilst  that  of  cassiterite  increased.  The  ore 
from  the  bottom  of  the  mine  scarcely  requires 
calcination,  this  being  due  to  the  fact  that  there 
the  sulphides  have  almost  disappeared.  The  ore 
is  extremely  hard  and  tough,  and  the  cassiterite 
is  very  finely  disseminated  throughout.  The 
concentrate  from  this  ore  is  almost  free  from 
impurities,  whose  presence  might  have  a  hardening 
tendency  on  the  metal,  and,  as  sold,  contains  7  to 
9%  moisture.  The  average  assay  value  of  the 
concentrate  is  64%  to  66%  tin,  and,  because  of  the 
fluidity  of  the  tin  product  in  smelting,  it  realizes 
a  comparatively  high  price. 

The  Cam  Brea,  East  Pool  and  South  Crofty 
mines  are  working  on  lodes  striking  approximately 
east  and  west,  but  some  lodes  dip  north  and 
others  south.  The  north  dipping  lodes  fault 
those    dipping   south.      It    is  peculiar  that   the 
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younger  or  north  dipping  lodes  contain  the  most 
complex  ores,  wolfram  being  one  of  the  contained 
minerals.  Elvans  in  the  granite  often  contain 
cassiterite  on  the  faces  only. 

///    the   Transvaal  the   tin-bearing    pip< 
unique  and  are  found  in  granite      In  th< 
I   have   found   tourmaline    "eyes.'  measuring 
few  inches,  containing  cassiterite.     Some  tourma- 
line outcrops  in  felsite  show  traces  "I  cassiterite. 
The  shales  where  they  have   been    intersected    by 
the  narrow  fissure  veins  have  been  highly  silicified 
and  contain  impregnations  of  finely  dissemin 

jiterite.  (Dolcoath  has  mined  granite  contain- 
ing 30  to  40  lb.  of  cassiterite  per  ton  for  great 
widths  near  the  walls  of  the  main  lode.)  Warm 
springs  are  found  near  the  cassiterite  deposit 
the  Transvaal,  and  are  also  encountered  at  depth 
in  the  Cornish  mines  :  possibly  an  indication  in 
favour  of  the  infiltration  theory,  lc  is  important 
to  note  that  no  tin  mines  in  this  country  have 
yet  attained   a   vertical    depth  of  +00  ft. 

Bolivian  tin  ores  often  contain  a  considerable 
proportion  of  antimony  and  wolfram.  Their 
production  has  rapidly  increased  during  the  last 
few  years. 

Concentration.  — The    concentration     of    cas 
siterite  is  a  widely  discussed  problem,  and  plant* 
must  vary  according  to  the  particular  ores  to    lie 
treated.      I  venture  the  opinion  that  the  avei 
extraction  obtained  from   mined    cassiterite   does 
not  exceed  80%.   Previous  to  designing  a  plant  I 
should  strongly  advise  preliminary  tests  with  the 
vanning     shovel,    with     which     much     valuable 
information  can   be  obtained       Particular  atten 
tion  should  be  paid  to  any  sulphides  that  ma] 
present,  to  prove  whether  these  sulphides  contain 
cassiterite. 

Slime  accounts  for  the  greatest  proportion  of 
loss  in  freed  cassiterite.  A  mill  dropping  90 
times  per  minute  will  create  more  slime  propor 
tionately  than  with  100  drops.  Pneumatic 
stamps  dropping  135  t..  11"  time-  per  minute 
will  not  slime  to  the  same  extent  as  a  Califomian 
mill  with  the  same  mesh  screening.  Possibly 
the  greater  agitation  in  th-'  mortar  box  may 
account  for  this. 

3and  from  a  modern  plant    with    good    classifi 
cation  should  not  lie  worth  further  treatment 
the  tailing  from  the  tables  in  front  of  the  mill  can 
be  madetoolow  in  grade  for  further  consideration  . 
The  object  of  wet  concentration  is   to  elimii 
the   maximum   amount  of    the    crushed 
waste    in    the   first   concentration.       In   a   par 
ticular  case  with  a   recovery  ol    29  lb 
and    wolfram    per  ton,    th  -and    - 

•_>■:,    to    ■'•    lb.    per    ton  :     a    concentration    "f 
this  sand  was  attempted  by  various  means  but 
with    practically   no    result,    proving    that    the 
terite  wai  not  free. 


Chemical   analysis   of    tl 
•:il,  but   it   "uly   Bhows  actual   ■•  It 

does  let  give  information  regarding  how  to 
centra te  1>\  is   dependent 

on    the    specific   gravities  of  the  minerals.      I  am 
■r  ii"  plair  obtaining  an  extraction  equal 
an    expert    with    the  vanning  .-hovel. 
The  man  in  charge  of  all  preliminai  titration 

must,  to  a  vi  •    extent,  rely  on   vani 

shovel  tests.  Chemical  analysis  i-  of  vital 
importance  in  the  final  treatment  of  tin  and 
wolfram  concentral 

Plant.        A-    descriptive  of  modern    pracl 
I    append    notes   on    a    plant  3  mth 

Crofty   mine.    Cornwall,    in    1906-7    I  ting 

c  implex     ore    containing    cassiterite,    wolfram, 
arsenic  and  copper,  and  also  working  data  in 
nection  therewith. 

Headgear  80  ft.  high,  grizzlies  1.'.  in.  apart. 
Fine  to  bin  and  mill.  Hough  sorted  ami  then  to 
IS  in.  x  10  in.  jaw  rock  breaker,  then  to  trommel 
with  1  {  in.  holes.  Fine  to  bin  and  mill  Rough 
irting  belt  and  mi  to  1 '. ~>  in.  x  f)  in.  jaw  rock- 
breaker.  Mine  true  a  hoisted  in  i  and 
arrangements  made  for  sending  through  complex 
Or  simple  ores  separately. 

Mill,  40  heads,  lf06o  II'.  Bremner  mortar 
boxes  with  rounded  corners.  Drop  74:  in.  I 
charge  1  ■  in.  to  _[  in.  Drops  per  min.  102. 
20  mesh  gnu  metal  screening.  (Notb.  -Gun 
metal  screens  costing  9d  .  as  compared  with  steel 
Ud..  per  sq.  ft.,  stood  5  days,  as  against 

!>  hours.)  -"i"  b.h.p.  motor  to  each  lit  heads, 
('am    shaft    to    each    5    heads.       Duty    2'8  to  2'9 

tuns  per  'J  I  hi 
Classification   into    four    divisions    by    Luh 

classifiers  :  — 

1     rOUgb    to   bliss   tables 

jf  I  ■>.  ( loncentrate  to  calcii 

if     It.     Middle  head  to  tube  mill. 
8   I  '       Tailing  tn  waste. 

No.  ~2  rough  tn  frue  vanners — 

I  "  atrate  to  calcini 

\  L.    Tailing  to  wa 
X".  3  rough  tn  frue  vanners 

.Inner. 
Tailing 
N'ii    I  slime  to  settlers  then   t'i   buss   dim 
frames  and  round  table 

otrate  tn  calcini 

be    mills  or  pi 
i     from    I'M-  iier    with 

product  'ii. 

T  dlii  ;c- 
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In  pulverising  great  attention  must  be  paid, 
so  that  a  minimum  quantity  is  converted  into 
slime,  the  regulation  of  the  tube  mills  depend- 
ing on  the  grain  of  the  cassiterite  contained  in 
the  sand. 

Strips. — All  tailing  passed  through  strips 
measuring  80  ft.  to  100  ft.  in.  length  and  15  in. 
to  IS  in.  wide.  Grade  1  in  8.  The  concentrate 
obtained  treated  according  to  quality. 

Concentrate  previous  to  roasting  was  obtained 
in  four  sizes.     The  average  value  was  : 

Cassiterite  180  to  190  lb.  per  ton 

Wolfram  40  to     60  lb.        „ 

Mispickel,   equivalent    to 

arsenious  anhydride  200  to  250  lb.  ,, 
A  small  amount  of  copper. 
Calcination  by  means  of  five  Brunton  calciners 
each  with  15  ft.  diameter  revolving  beds.  The 
ironwork  in  each  weighed  14  tons,  and  the 
inclusive  erected  cost  for  each  calciner  was 
approximately  £500.  Capacity  per  calciner 
per  day  of  24  hours  was  for  a  sweet  roast 
4  to  5  tons  of  concentrate,  and  the  coal 
consumption  averaged  10  to  12  cwt.  The 
inclusive  cost  of  roasting  one  ton  of  concentrate 
varied  from  4s.  to  5s.  The  tonnage  calcined  as 
compared  with  the  tonnage  milled  varied  from 
10%  to  15%.  _ 

Arsenic  flues  built  of  masonry,  with  plate  iron 
doors,  were  provided  for  each  chamber.  These  flues 
were  cleaned  out  every  four  to  eight  weeks, 
and  the  quantity  of  arsenical  soot,  averaging  92 
to  95  arsenious  anhydride,  As203,  varied  from 
40  to  80  tons.  This  product  was  sold  locally 
for  refining,  and  its  value  per  ton  varied  from  £8 
to  £28  12s.  9d. 

Magnetic  Separation. — Two  Wetherill  separa- 
tors were  erected  at  an  inclusive  cost  of   nearly 
£2,000.     A  considerable  amount  of  experimental 
work  was  necessary  and  it  was  found  advisable 
to  feed  No.  1    rough   concentrate  direct   to  the 
separators  from  the  calciners  at  a  temperature  of 
approximately  100'  F.     Nos.  2,  3  and  4  concen- 
trates   were    brought    by     means     of     further 
concentration     after     calcination    to    65  -  70% 
cassiterite    and    wolfram  ;  dried  in   a   revolving 
cylinder  and  then  passed  through  the  separators. 
Xo.  1  -eparator  :    2  magnets  were  used  for  the 
strongly  magnetic  iron  product,  and  4  mag- 
nets  were   used    for    the    weakly    magnetic 
wolfram  product. 
Xo.  2  separator  :    2  magnets   were  used  for  the 
strongly  magnetic  iron  product,  and  2  mag- 
used    for    the    weakly  magnetic 
wolfram  product. 
The  iron  product  contained  3%  to  8%  cassite- 
r.te,  but  very  little  in  a  free  state.     The  current 
to   these   magnets  varied  from  lo  to  3  amps,  at 
110  vol- 


The  wolfram  product  averaged  40%  to  55%  of 
tungstic  acid.  The  current  to  these  magnets 
varied  from  10  to  14  amps,  at  110  volts.  This 
product  was  sent  to  lead  tanks  20  ft.  x  5  ft.  x 
1*25  ft.,  and  a  charge  per  tank  was  about  4  tons. 
Concentrated  sulphuric  .  acid  was  added  to  cover 
the  charge,  and  the  time  of  acid  treatment  varied 
from  five  to  seven  days.  After  a  thorough 
washing  and  drying  the  residue  was  passed  again 
through  the  separators.  The  amount  of  cassiterite 
liberated  varied  from  10%  to  25%.  Sulphuric 
acid  cost  £2  7s.  per  ton  at  the  mine,  and  the 
consumption  was  10  cwt.  per  ton  of  wolfram. 
The  non-magnetic  portion  coutaining  the  cas- 
siterite was  easily  cleaned  and  made  market- 
able. 

It  is  impossible  to  give  complete  details  of 
treatment  in  a  paper  of  this  kind,  and  I  have 
therefore  omitted  mention  of  kieving,  buddling, 
etc.,  for  final  cleaning. 

Copper. — The  solution  from  the  first  concen- 
tration after  roasting  was  sent  to  the  precipitation 
tanks. 

Electrical  Power  Costs. —  Power  was  bought  at 
0"45d.  per  unit  plus  £Q  per  k.w.  of  maximum 
demand  per  annum,  the  peak  having  to  remain 
constant  for  20  minutes.  The  average  cost  was 
0'7d.  per  unit.  The  price  quoted  for  electrical 
power  on  winding  engines  was  1  "5d.  per  unit,  and 
steam  winders  were  installed  accordingly 

Analysis  of  Power  Costs. 

Magnetic  separators 
Vanners,  tables,  slimers,  etc. 
Calciners  and  small  concentrators 
Return  water  service 

Mill  

Lighting   ... 

Pulverisers  or  small  tube  mills    ... 
Rock  breakers,  trommel  and  sorting  belt 
Condensing  plant... 


Pence  per 
ton  milled. 

060 
1-23 
033 
0  57 
9'32 
0-53 
076 
1-85 
023 


15-42 

Marketable  Products  Recovered. — 
Cassiterite  23  lb.  per  long  ton 

containing       ...  ...     62  to  63%  Sn. 

Wolfram  6  lb:  per  long  ton 

containing       ...  ...      60  to  65%  W03. 

Arsenic  soot  1   to  1'3%  con- 
taining        92  to  95%  As203. 

A  small  amount  of  copper. 

The  iron  product  from  the  separators  was  sold 

to  the  smelters  direct  and  averaged   3%   to  8% 

Sn02.       Smelters    paid   a   high    value     for    tin 

contents  in  order  to  secure  the  iron  for  smelting. 

The  Tailings  after  passing  through  strips, 
were  settled  in  three  large  ponds,  and  the  over- 
flow water  was  returned  to  the  mill  by  centrifu- 
gal pumps. 
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No.    1    pond  contained  chiefly  sands    averaging 

5  lb.  cassiterite  and  wolfram  per  ton. 
No.  2  pond  contained  chiefly  middles  and  slime 

averaging   12  3  lb.   cassiterite  and   wolfram 

per  ton. 
No.  3  pond  contained  slime  averaging   150  lb. 

cassiterite  and  wolfram  per  ton. 

The  fine  sand  and  slime  settled  in  Nos.  2  and 
3  ponds  were  re-treated.  A  test  made  with  the 
slime  from  No.  3  pond  on  a  fine  vanner,  without 
the  side  shake,  gave  a  recovery  of  53%. 

Notes  on  a  Plant  erected  in  South  Africa  for 
very  tine  grained  cassiterite. — Grizzly  bars,  1^  in. 
apart.  Rock-breaker,  20  in.  x  10  in.  jaw  to 
1}  in.  Mill  :  10  heads  weighted  to  1,400  11).  ; 
drop,  7|  in.  ;  102  drops  per  min.  :  discharge, 
2  in  to  2.1,  in.  ;  16  mesh  screen  ;  duty,  31  to  3"4 
short  tons  per  head  per  24  hours.  Classification 
into  four  divisions  :  No.  1  rough  to  No.  5  Wilfley 
tables,  elevator  wheel  for  returning  middle  head 
discarded  ;  Xo.  2  to  6  ft.  frue  vanners  ;  No.  3  to 
6  ft.  frue  vanners  ;  No.  4  slime  to  rag  frames 
and  round  tables.  Calcination  in  a  small  rever 
beratory  furnace  for  pyritic  concentrate.  Con- 
centrates as  shipped  assayed  50%  to  56%  Sn  and 
90%  would  pass  150  mesh  screening. 

Reporting  Values. — Unless  the  company  is 
-melting  its  concentrates  and  producing  metallic 
tin,  values  should  be  given  in  concentrates.  "W  ith 
values  given  in  metallic  tin  the  values  of  the 
ore  can  not  be  calculated  by  referring  to  the 
cash  price  in  London.  One  ton  of  metallic  tin 
in  one  class  of  concentrate  is  not  of  the  same 
value  as  a  ton  in  another  class  of  concentrate 

The  following  example  will  illustrate  this  :— 
Consider  two  shipments,  each  containing  7  tons 
of  tin  metal.  We  will  assume  cash  price  of  tin 
in  London  £145,  with  three  months  delivery 
£14:;. 

No.  1   Shipment. 
10  long  tons  of  concentrate  assaying 

70%  at  £92  per  ton   ...  ...£920     0     0 

No.  2  Shipment. 
14  long  tons  of  concentrate  assaying 

50%  at  £56  per  ton     ...  ...    784      0     0 

Less    additional     transport     in     the 

extra  4  tons...  ...  ...      24     0     0 


£760     0    0 


The    tin    metal    in  Xo.    1  shipment 

realized  per  ton  ...  .  ..£131      8     6 

The    tin    metal    in  Xo.   2  shipment 

realized  per  ton  ...  ...    108  11      6 

In  each  case   per  ton  of  metallic  tin 

the  approximate  difference  is      ...      22    17     0 


Due  allowance  has  also  to  be  made  for  such 
impurities  as  copper,  wolfram,  sulphur,  arsenic. 
silica,  etc.,  and  the  penalisation  for  these  impuri- 
ties. 

Smelters'  Charges. — The  difference  between  the 
cash  value  of  tin  compared  with  that  at  three 
months  is  usually  an  important  factor  to  consider, 
however,  during  the  past  one  or  two  years  there 
has  been  no  very  wide  difference. 

In  Liverpool  and  Cornwall  the  ticketings  for 
or  public  auctions  of  tin  concentrates  from 
various  parts  of  the  world  show  very  keen 
competition  among  the  smelters.  The  Cornish 
ticketings  are  small  as  compared  with  those  at 
Liverpool,  but  fortnightly  sales  often  realise  over 
£20,000.  For  medium  grade  concentrates  exceed- 
ing 62%  tin  metal,  one  can  estimate  approximately 
the  cash  price  per  ton  of  concentrate.  With 
cash  and  three  months  values  within  £3  to 
£5  per  ton  :  (A.)  Allow  a  margin  of  £2  to  £3 
below  cash  price.  *  B  |  Deduct  6'2">  from  assay 
value.  We  will  assume  cash  value  of  tin  in 
London  £145,  and  at  three  months  £1  12,  a&saj 
value  of  concentrate  6(r25%.  Make  up  price  on 
£143  and  60%,  all  calculations  being  to  the 
uearest  2s.  lid.  Price  =  £85  15>.  0d.  It  is 
reasonable  to  expect  a  somewhat  higher  value  per 
unit  for  70  than  '52  concentrate,  but  these 
figures  will  be  found  approximately  correct. 

If  concentrates  are  sold  by  private  treaty  an 
arrangement  is  sometimes  made  with  the  smelter 
on  a  basis  of,  say,  68  per  ton  smelting  charge  on 
70%    concentrates    and    an    extra    5s.  I  i   lOs,  per 

unit  below  70%.  1 1  the  Bmeltera  charge  per  ton 
of  concentrate  on  66*25  .  is  approximatelj  610, 
then  for  50'  ("licentiate  the  chaige  may  be 
from  £15  to  £17  per  ton. 

Futnn  Prospects  of  Tin  Mining  in  thu    ZVo    • 
vaal.     Origin   of  tht    Cassiterite.-    "Granite  is 
the  mother  of  tin  "  is  an  old  Cornish  expression 
with  a  great  amount   of  meaning.     Concenti 
obtained   from   granite   not    in   the   vicinity 
known  lodes  have  shown  traces   of   till.      Fela 
in   the   Transvaal   contain   cassiterite   in    small 
quantities  widely  distributed,  and  small   fissures 
in  this  rock  often  contain  rich  impregnations. 

[nfiltration    is  a  theory  difficult   to  disprove. 

Taking  the  important  tin  mines  of   this   country, 

the  Zaaiplaats  and  <  Iroenfontein  pipes  seem  to  in 
dicate  infiltration  from  beneath.    Thej  are  possibly 
old  a  tilled  by  means  "t  infiltration.     I.' 

lierg  lode-  -how  impregnations  of  the  surround- 
ing country  rock  with  Dg  bedd 
planes.     The  deposition  from  solution  will  01 

uhel'e     the     Solution     'in 

Mi.'  South  African  Tin  Mine-  -how 

I  in   shales,  with   impregnation    oi 

in    the    shales   near  the  6  Furthei 

ploration    in    depth  •  Ml]    U     pi   »V(     tfa 
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deposits,  but  every  fact  seems  to  argue  in  favour 
of  the  source  being  beneath.  If  so,  the  future 
prospects  are  bright.  It  is  reasonable  to 
look  for  large  deposits  with  depth,  and  although 
poor  zones  will  probably  be  met  with,  depth  is 
the  important  factor. 

Tin  Ores. — A  close  study  of  these  ores  is 
necessary,  and  they  will  probably  prove  an 
important  national  asset.  Attention  should  be 
given  to  the  sulphides  in  these  deposits,  and  re- 
sults may  prove  thatcassiterite  is  closely  associated 
with  them.  A  pyritic  ore  requires  more  atten- 
tion from  a  concentration  standpoint  but  the 
additional  cost  of  treatment  by  calcination, 
etc.,  should  not  exceed  Is.  per  ton  milled.  Some 
difficult  ores  for  concentration  have  been  en- 
countered, but  with  depth  such  difficulties  may 
not  be  met  with.  Complex  ores  are  to  be 
expected,  particularly  in  deposits  above  the 
granitic  rocks.  Slime  may  not  have  had  the 
necessary  treatment,  and  great  losses  in  extrac- 
tion have  occurred  for  this  reason. 

General  Remark*. — Mining — The  tin  miner 
pays  great  attention  to  the  amount  of  ore  that 
can  be  mined  after  the  blast,  and  he  is  careful  to 
keep  at  hand  the  necessary  tools  for  this  work. 
The  single  hammer  is  not  general  in  mining  tin 
ores,  because  of  the  hardness  and  toughness  of 
the  rock.  It  is  usual  to  see  two  hammers  to 
each  drill  and  often  20  drills  are  used  per  ton 
mined.  The  blast  dislodges  a  proportion  of  ore 
but  a  considerable  amount  is  fractured  and  can 
be  dislodged  by  tools  previous  to  starting  drilling 
again. 

It  appears  from  the  examples  quoted  the  mill 
duty  is  low;  generally  tin  ore  is  hard  and  tough 
and  mill  duties  very  low  accordingly. 

On  Rand  ore  the  tonnage  per  head  per  day 
with  similar  screening  would  probably  be  double 
those  quoted. 

'  centration. — Sizing  for  fine  grained  cas- 
siterite is  unsatisfactory,  and  one  is  dependent  on 
hydraulic  classification.  It  is  essential  to  have 
clear  water  for  the  concentrating  machinery,  and 
the  greatest  care  is  necessary  in  regard  to  water 
supply,  grade  and  speed  of  each  concentrator. 
Regularity  of  sp  ed  is  most  imoortant,  and  a 
separate  drive  for  the  concentrating  plant  is 
advisable. 

The  particulars  given  of  values  from  the  large 
settling  ponds  prove  the  difficulties  encountered 
from  a  slime  standpoint.  The  proportion  of 
--lime  from  20  mesh  screening  with  102  drops  per 
min.  was  nearly  35'  '  on  complex  ores. 

Magnetic  separation  on  concentrated  slime  has 
given  most  unsatisfactory  results  It  is  a  question 
whether  it  would  not  he  advisable  to  treat  slime 
'•oritainiDg  wolfram  and  cassiterite  by  roasting 
with  carbonate  of  soda. 


Elevators  for  pulp  should  be  avoided  if 
possible.  The  minimum  height  required  from 
the  top  of  the  mill  bin  to  the  concentration  floor 
is  approximately  4  2  ft. 

Extraction  must  vary  according  to  grade  and 
class  of  the  ore  to  be  treated.  Taking  cassiterite 
and  the  important  associated  minerals,  the  order 
of  extraction  according  to  percentage  of  recovery 
would  be  : — 

1 .  Cassiterite. 

2.  Wolfram. 

3.  Mispickel. 

4.  Chalcopyrite. 

5.  Stannine. 

Although  wolfram  is  slightly  higher  in  specific 
gravity  than  cassiterite,  in  crushing  it  creates 
rhombic  flakes  that  are  not  so  easily  saved  by 
wet  concentration  as  the  powdered  cassiterite. 

Classification  after  the  first  concentration  on 
frue  vanners  for  particular  ores  is  advocated.  It 
is  claimed  that  an  extraction  on  frue  vanners 
without  classification  is  satisfactory.  Dolcoath 
sends  the  unclassified  pulp  direct  to  frue  vanners. 

Shipment  of  Tin  Concentrates. — Dried  slime 
concentrate  is  difficult  to  handle  because  of  dust. 
If  the  slime  concentrate  is  kept  separate,  it  is 
advisable  to  sack  it  with  from  3%  to  5%  of  mois- 
ture present  to  prevent  leakage  through  sacks. 

The  President  :  I  have  much  pleasure  in 
moving  a  hearty  vote  of  thanks  to  Mr.  Thomas 
for  his  interesting  paper.  The  paper  contains  a 
number  of  practical  hints  which  I  think  will  be 
of  value  to  our  tin  miners. 


GRADING  ANALYSES  AND  THEIR 
APPLICATION. 

(Read  at  May  Meeting,  1910.) 

By  H.  Stadler  (Associate). 

DISCUSSION. 

IVlr.  E.  H.  Johnson  (Past  President)  :  When 
contributing,  in  July,  to  the  discussion  on 
this  paper,  I  promised  to  give  particulars  of 
certain  experimental  work  then  being  carried  out, 
having  for  its  object  the  increase  of  capacity  of  a 
crushing  unit  consisting  of  10  stamps  and  tube 
mill.  This  object,  as  forecasted  in  my  previous 
contribution,  I  hoped  to  attain  by  the  separation 
of  the  fine  ore  at  the  feeder,  and  the  direct 
delivery  of  this  to  the  tube  mill.  I  now  wish  to 
give  results  of  this  experiment. 

The  apparatus  used  is  a  specially  designed 
feeder,  which  also  acts  as  the  separator,  and 
governs  the  amount  of  fine  ore  fed  to  the  tube 
mill,  in  proportion  to  the  amount  of  coarse  ore 
fed    to    the    stamp.       The    result    obtained   was 
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a  duty  of  26-l  tons  per  stamp  with  a  final  pulp 
containing  Co  remaining  on  the  90  ("006  in. 
aperture)  mesh  screen.  That  is,  10  stamps  and  1 
tul)"  mill  crushed  261  tons  in  24  hour-. 
following  are  the  grading  results  and  particulars 
of  the  trial  :  — 

Coarse  Ci"ii*hing  Experim  nt.     6  11    10. 

en  9  mesh.         Wire  '091.        Aperture -284. 
10  stamps,  and    1    tube    null    5  ft.  (i  in.  x  22  ft. 


Running  we 

ght  of  sta 

nip 

1,634  lb. 

Drop 
Discharge 

... 

8|  in. 

■ll  in. 

Duty 

... 

26134  ton-. 

Gradi 

ngs. 

+  3 

Sec 

Laundc    - 
(Separati  '1  a1  Kewlei  > 

24-3 

pulp. 

+  6 

133 

27  T 

— 

+  10 

9  0 

:i-7 

+  20 

192 

1.3  7 

— 

+  40 

16'5 

7-:i 

— 

+  60 

7-0 

2-7 

— 

+  90 

7-2 

2-8 

0-5 

+  200 

7-8 

29 

15-5 

-200 

200 

9-5 

84-0 

Comparing  this  result  with  single  stage  crush 
ing,  where  a  dutyof  5*88  tons  per  stamp  with  1,600 

mesh  ("015  in  aperture)  and  the  following  grading 

was  obtained  : — 

I'cr  cent. 

+  G0(-01)  8-7 

+  90  (-006)  165 

+  200  (-003)  17d 

-200  24-9 

Slime  (elutriated)  32*1 

a  comparison  of  efficiency  per  h.p.  may  be  made., 
10  stamps  (4'5   h.p.  per  stamp)  and    1    tube  mill 
(105  h. p.)  consumed   150  h.p.  in  reducing  261 
tons  to  the  grading  given.    Single  stage  crushing 
to  accomplish  the  same  duty,  but  to  the 
final    pulp   given   above,    would   have   needed    I  I 

stamps  requiring  198  h.p.    There  is,  theref an 

increased  efficiency  per  h.p.  of  32%.     The  sur 
face  of  fracture  of  the  final    pulp  in  each 
works  out  as  follow-  :  — 

Single  Sta      '       thing.      129,782   »\.   in.  -m 
.'  of  tract  ui 

Doubh  '    ushing   (with    separation    of 

fine).      169,967  Bq    in.  surface  of   fracture        \- 

compared  with  single  ishing   the  double 

ge  shows  an  increase  of  32     in  h.p.  efficiency 

and  31      in  grinding  efficiency 

As  a  factor  in  gold  ore  reduction,  I  am  <>t  the 
opinion  that  we  arc  only  just  beginning  tore 
the  possibilities  of  the  tube  mill.    It  has  b<  •  n  too 
tenderly  treated  in  the  size  of  ore  narticli  -  fed  to 
it  up  to  the   i"  »'ork 

not  been  properly  appreciated.     <  >u  the 
available  the  author-  condemnation   of  lh< 


mill  as  mechanically  inefficient  must,  I  think,  br 
judged  ••  not  pi  iven  " 

It  would   l<e  of  interest  if  the  author  would 

tic   name  of   the  publication  in  which  an 

tunt  appears  "t    Prof.  Kick's  work   upon   the 

laws  of  ore  crushing,  and   it   he  would  likewise 

the  confirmatory  experimental 

work  <>u  which   Kick-  mathematical  deductions 

wen-  based.     So  eminent   an  authority  as  1  *r>  >t . 

Kich  ud-,*  who  deals  exhaustively  with  the  work 

•1  Rittinger  and  Van  Reytt,  make-  no  referent 

Kick,  whilst  Warwick!  Btates  that   the  bulk  ol 

•it   work   by  German   investigators  support* 

Rittingei  -  v  iews. 


SAND-FILLING  ON  THE  WITWATERS 
HAND. 


f  II,  .i,l  ,,i  Jutu    Meeting,   1910.) 


By  Edgab  Pam.  A.R.S.M.  (Member). 


DISl  1  SSION. 

Mr.  J.  David  Marquard  (.1/  Thanks 

are  due  to  Mr.  Edgar  Pam  for  his  paper  on  Sand 
Pilling  on  the  Hand.  The  few  remarks  1  am 
about  to  make  are  not  for  the  purpose  of  criticis 
ing,  for  no  one  can  afford  to  criticise  as  yet  ;  the 
subject  is  .-.ill  in  its  infancy,  and  we  mining  men 
here  must  help  to  make  it  a  Buccess.  I  will 
righl  away  now  that  much  of  our  future  good 
and  safe  mining  will  depend  greatly  upon  our 
successful  sand  filling 

I  have  jn-^t  returned  from  ;t  trip  abroad,  and 
-pent  some  little  time  at  Kattowitz  in  Silesia, 
where  -and  filling  is  largely  in  vogue.  It  will  be 
ju-t  as  well  to  remind  you  that  sand  filling  has 
done  much  for  Silesia.  It  was  Btarted  then-  Borne 
>ix  years  ago  bj  one  ol  the  cleverest  engineers  in 
the  district.  His  idea-  were  largely  criticised  ;  he, 
however,  persevered  under  trying  circumstai 

some  of  the  difficulties  were  great     Most  of 
these  difficulties  have  now  been  practically  over 
come,  with   the  result   thai    t  ne  mine  i- 

putting  down  7,500  tons  per  day.     The  tilth 

result  now  i-  that  hi-  mines  are  working  cheaper 
and  r  than  others  iii  the  neighbourhood  ; 

his  'lit i  on vi need   .^^\  are   now  sand  till 

also.    Numerous  ad  van  1  iges  have  been  gained 
in  Germany    by   this  system,  but  thai  does  not 

tly   affect    n>.       I   will   pn> 
the    problem-    thai    confront    u~    here,    but    li 

9  1 1  li  a  diagram  showing  the  diff< 
ol  thi  led  out. 

The   problems  rapli 

oid   present    uu  nd  dai  . 
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than  do  those  of  Silesia.  True,  they  have  learned 
much  by  hard  experience,  from  which  we  can  get 
good  start.  There  is  much  literature  on  this 
subject  from  theoretical  points  of  view  ;  this  is 
largely  a  practical  subject  here  and  must  be  dealt 
with  in  a  practical  way. 

Transport. — This  will  vaiy  on  different 
mines,  depending  largely  upon  the  respective 
elevations  of  cyanide  tanks,  dumps  and  shaft 
collars.  The  surface  work  on  the  whole  will 
present  no  great  difficulties.  There  is  no  reason 
why  we  cannot  sluice  the  sand  with  monitor  jets 
direct  from  our  old  dumps  into  launders  and  so 
transport  it  to  the  shaft  tops,  or  we  may  lift 
our  current  sands  (chemically  treated  against 
cyanide,  etc.)  with  water  from  a  sump  near  the 
cyanide  tanks  (by  means  of  elevator  buckets, 
centrifugal  pumps,  or  in  some  cases  start  up  our 
disused  tailings  wheels)  to  such  a  height  as  will 
give  good  drops  for  launders  to  the  shafts.  It  is 
very  essential  that  the  slush  should  be  as  thick 
as  possible  ;  a  good  mixture  is  60  sand  and  40% 
water  by  volume.  A  launder  with  20%  dip  will 
allow  of  this  mixture  flowing  freely.  On  the 
Robinson  these  launders  are  lined  with  cement 
castings,  a  very  good  protection  indeed.  The 
manager  there  informed  me  that  these  castings 
are  made  on  the  property  comparatively  cheaply. 
The  chemical  destruction  of  cyanide  must  be  left 
to  our  cyanide  managers,  whose  duty  it  will  be 
to  see  that  the  slush  is  in  a  safe  state  for  the 
mines. 

Comparison  between  Silesian  and  Band  Filling 
Material. — From  the  diagram  it  will  be  seen 
that  the  Silesian  sand  is  sent  down  with  various 
admixtures,  such  as  clay,  slags,  stones,  bricks, 
etc.  These  admixtures  have  beneficial  and  detri- 
mental effects  : — 

Beneficial  Effects— (a)  The  clay  lubricates  the 
pipes,  aiding  transport. 

(h)  The  clay  with  fine  slags  has  a  binding 
effect  underground;  after  one  year  the  sand 
i-  a-  solid  and  compact  as  sand  stone, 
requiring  a  hammer  to  break  a  bit  off. 

(c)  Slags  and  other  materials  give  a  certain 
amount  of  porosity  to  the  mass,  aiding 
drainage. 

('/;  The  sand  particles  are  rounded,  unlike 
ours,  which  are  angular. 

The  ferruginous  admixtures  also  give  bind- 
ing effect,  for  some  little  chemical  action 
takes  place. 

Detrimental  Effects.  —  (a)  The  clay  causes 
trouble  on  the  surface,  sticking  to  the 
mechanical  shovels,  and  choking  the  crushers, 
grizzlies,  etc., 

>)  Slags,  bricks,  etc.,  scour  the  pipes. 


For  comparison  take  our  material ;  we  find  it 
is  nearly  pure  silica,  with  cyanide  and  cyanide  com- 
pounds. It  is  not  ferruginous,  and  we  have  no 
admixtures  for  binding  or  cohesion.  On  tunnel- 
ling into  our  dumps  we  find  in  the  centre, 
although  the  sand  is  subjected  to  good  pressure, 
absolutely  no  cohesion.  This  non-cohesive  diffi- 
culty is  one  of  the  greatest  we  have  to  overcome. 
Our  sand  packs  very  well,  as  can  be  seen  at  the 
mines  now  filling.  Whilst  this  sand  is  moist  it 
appears  to  have  some  cohesive  power ;  once  it 
dries  though  there  will  be  no  cohesion,  and  a 
portion  of  the  resultant  pressure  of  the  over 
lying  strata  will  be  transmitted  to  the  supporting 
barriers  ;  I  refer  to  stopes  with  good  dip.  It 
certainly  will  be  beneficial  to  get  our  sand  as 
cohesive  as  possible  behind  our  barriers.  Around 
our  mines  there  is  a  good  thickness  of  red  ferru- 
ginous clayey  soil;  this  is  often  used  for  brick 
making.  I  have  tried  the  following  mixtures  on 
the  surface  with  fair  success  : — 

90%  sand  10%  R.F.*  soil  plus  water.  Some 
cohesion  and  porosity. 

80%  sand  10%  R.F.  soil  plus  water  plus  10% 
fine  ash.     Some  cohesion  and  porosity. 

80%  sand  20%  R.F.  soil  plus  water.  Good 
cohesion  and  porosity. 

70%  sand  20%  R.F.  soil  plus  water  plus  10% 
rough  ash.      Good  cohesion  and  good  porosity. 

Probably  future  experiments  will  find  us  a 
good  cohesive  mixture.  It  is  worth  some  experi- 
ment. The  R.F.  soil  can  be  shovelled  with 
mechanical  shovels  on  sites  for  future  slimes 
dams,  the  excavations  being  finally  used  for 
damming  slime. 

Pipes. — The  matter  of  suitable  pipes  for  trans- 
port in  the  shafts  and  elsewhere  is  a  very  impor- 
tant matter.  The  wood-lined  pipes  described  by 
the  author  are  similar  to  those  used  in  Silesia.  In 
some  mines  there  is  a  tendency  to  condemn  these 
pipes  already.  It  will  be  well  to  give  them  a 
good  trial  though,  for  they  are  quite  successful 
abroad.     In  their  pipes  in  Silesia  they  have  : — 

(a)  Clay  for  lubrication. 

(b)  Good  inside  diameter,  lessening  velocity. 

(c)  Grains  of  sand  rounded. 

(d)  Pure  water  (not  acid). 

(e)  Slags,  bricks,  etc.  Experience  has  shown 
that  these  remain  somewhat  in  the  centre  of 
the  pipes,  whilst  the  sand  is  nearer  the  wood 
lining. 

(a,  b,  d),  we  can  comply  with,  (e)  does  not 
affect  us.  (c)  we  find  our  sand  is  angular,  and  it 
has  a  greater  scouring  effect  on  our  pipes  than 
their  rounded  sand  would  have.  Porcelain  lined 
pipes  are  used  in  the  shafts  in  Silesia  ;  they  last 
a  fair  time.  It  may  be  our  sand  will  not  scour 
porcelain   pipes  too   fast.     These   pipes,   though 

*  R.F.  =red  ferruginous.  ' 
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they  are  expensive,  should  be  given  a  trial.     A 
1   sized   pipe   in   the   shaft    is    an    important 

matter,  tor  then  the  velocity  of  How  will  not  l>e 
high,  obviating  wear  to  some  extent.  An 
important  point  is  that  the  pipes  in  shafts  and 
elsewhere  should  remain  reasonably  full.  The 
contents  must  be  taken  away  below  at  tin-  same 
rate  as  supplied  at  the  top.  For  this  purpose 
there  must  he  a  regulation  valve  in  the  mine  pipe 
and  a  good  sized  supply  hopper  on  top,  to  which 
the  shaft  pipe  line  is  directly  eonneeted.  The 
hopper  must  hold  a  fair  amount  of  slush,  such 
that  the  pipe  will  remain  full  if  there  is  a  tem- 
porary hitch  in  the  surface  supply.  Telephonic 
communication  allows  of  proper  regulation  by  the 
operator  below.  Disregard  of  this  precaution  is 
one  of  the  greatest  causes  of  wear  and  tear  in 
pipes,  especially  the  shaft  column.  Often  a 
sucking  noise  is  heard  at  the  top  of  the  column, 
and  at  the  delivery  end  into  the  stope  the  slush 
comes  out  with  spurts  under  high  pressure.  This 
is  largely  due  to  air  drawn  in  causing  alterna- 
tely cushioning  and  releasing,  with  resultant 
excessive  velocities  and  jerks  in  the  pipe  line, 
hence  wear  of  pipes  and  loosening  of  wood 
lining.  The  hopper  above  mentioned  will  prevent 
the  sucking  in  of  air.  A  great  point  to  remember 
in  connection  with  this  is  to  flush  the  pipes  well 
with  water  before  and  after  use,  and  never  to 
fully  close  the  regulation  valve. 

The  pipes  down  shafts  in  Germany  are  always 
in  duplicate.  The  system  of  sending  the  sand 
down  in  a  paste  through  8  in.  boreholes,  as  at 
the  Simmer  and  Jack,  has  many  advantages,  for 
it  saves  piping.  Unless  this  bore  hole  is  used  as 
a  pressure  column  there  will  be  some  difficulty  in 
getting  the  material  to  the  far  east  and  west 
portions  of  the  mine.  Very  deep  boreholes  will 
cost  a  good  d<-al  to  put  clown,  the  expense  increas- 
ing very  much  after  the  first  400  ft.  There  is 
also  the  disadvantage  of  passing  through  faulted 
ground  or  dykes  which  may  cause  future  blocking 
of  the  borehole  It  may  be  that  the  pipes,  etc  , 
will  he  so  costly  eventually  that  we  shall  have 
to  try  boreholes  or  other  means  of  getting  the 
material  down.  In  the  mine  itself  wooden 
launders  should  be  resorted  to  wherever  practic- 
able. 

Barriers.  Until  we  are  certain  that  our  sand 
coheres,  or  have  a  proper  cohesive  mixture  for 
filling  purposes,  I  certainly  would  not  recommend 
wooden  barriers  ;  they  serve  in  Silesia,  but  there 
the  conditions  are  different.  Their  barriers  are  not 
nearly  BO  extensive  as  ours  will  be  ;  their  sand 
cohere-  and  hardens  lon<_'  before  their  barriers 
have  time  to  rot  :  their  stopes  arc  fiat,  causing 
the  resultant  pressure  on  the  barrier-  \*>  be  small. 
Our    sand    ha-    to    remain    indefinitely  ;   will    the 

oden  barriers  and   grass  remain,  especially  if 


the  lagging  is  wet  on  one  side  and  dry  on  the 
other,  two  conditions  which  will  rot  timber  soon. 
Think  of  the  overlying  rock  crushing  with  its 
resultant  pressure  on  the  barrier,  and  think  of 
this  wooden  barrier  swelling  and  getting  imper- 
vious to  stope  dripping  water  ;  much  of  this 
water  may  collect  behind  the  barrier  ;  another 
cause  for  anxiety. 

As  a  suggestion  the  barrier  sketched  might  do 
well  :— 

(<i)  Stones  masoned  with  binding  jumpers  in- 
to the  footwall  ;  this  will  have  a  wedging 
effect  on  the  overlying  waste  pack  B. 

(b)  B  is  a  waste  pack  packed  well,  the  cavities 
being  filled  with  rough  ash. 

(<■)  Cocoanut  matting  (if  ash  has  good  filtering 

effect  then  matting  is  not  necessary). 
(d)  Two  feet  layer  of  rough  ash  ;  it  is  essential 
that  all  future  water  must  be  drained,  there- 
fore the  barrier  must  be  porous. 
Stope     Filling    nnd    Dewatering. — Here     we 
will     learn     much    by     future    experience  :     on 
the    mines    which     are    now     sand-filling    good 
progress    has     already    been     made.     It    seems, 
however,    that    the    more    places    there    are    to 
fill,    the    better    the     filtering    and    de-watering 
of    the    sand    can    be    regulated.      There     must 
be  at  least  two  stopes  to  work  consecutively  day 
by  day,  each  stope  having  a  full  day  in  which  to 
prepare  it  for  the  next  supply.      It  is  an  advant- 
age to  have  a  period  between  each  filling,  for  then 
the  sand  can  settle  properly,  leaving  the  water  to 
percolate  through   the  sand,  or,   clear  above  the 
sand. 

It  is  best  and  cheapest  to  have  no  side  barriers, 
but  to  keep  boys  heaping  the  free  end  up  and 
letting  it  lie  at  its  natural  angle  of  repose,  or 
less.  The  clear  water  is  removed  through  old 
disused  3  in.  pipes.  These  pipes  have  1  in.  holes 
drilled  every  9  in.  along  their  lengths.  The  pipes 
are  laid  on  the  footwall  from  bottom  to  top  of 
stope ;  the  holes  have  wooden  plugs  in  them, 
which  are  pulled  out  to  let  the  clear  water  off. 

The  following  are  some  of  the  points  to  watch 
in  stope  filling  and  dewatering  of  sand  :— 

(n)  Fill  at  the   furthest   point   away  from  the 

drainage  pipe. 
(/>)   Have  no  side  barriers,  the  sand  will  lie  at 
its  natural  angle  of  repose  at  the  free  end. 

(c)  Where  wooden  side  barriers  are  preferred 
it  would  be  best  to  have  the  filling  pipe 
nearest  to,  and  the  discharge  pipe  furthest 
away  from,  the  barrier,  because  all  the 
coarse  sand  remains  nearer  the  former  pipe  : 
this  would  make  a  better  packing  against 
the  barrier.  The  other  way  will  leave 
slimy  sand  against  the  barrier  which  often 
forces  its  way  through  during  filling  opera- 
tions, generally  slushing  the  drives,  etc. 
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(d)  The  sand  must  be  so  arranged  in  the  stops 
that  the  water  flows  off  at  the  junction  of 
the  footwall  and  the  sand,  and  by  no  means 
against  the  hanging. 

(e)  The  .supply  launder  should  drop  the  -lush 
from  thj& -banging  wall  or  as  high  as  possible, 
and  must  be'  led  right  up  to  the  sand  :  the 
slush  ririist  not  be  allowed  to  run  in  from 
the  top  of  the  stope  on  the  footwall. 

(/)  When  starting  a  stope  see  that  the  first 
sands  are  well  packed  against  the  barrier  ; 
this  is  an  important  point,  and  will  prevent 
much  slime,  etc.,  getting  into  the  drives  at 
the  commencement. 
(g)  The    length  of  the  tilling  face  must  be  as 

long  as  possible  :  the  longer  the  better. 
(h)  The   discharge  or  drainage  pipe  can  have 
more  than  one  hole  every  9  in.,  say,  3  :  this 
will   allow   of  quick    dewatering  :  after  tin- 
clear  water  is  off,  the  holes  are  again  plugged 
and  filling  can  be  restarted. 
(/)   Between    the    supply    and    discharge    pipe 
arrange  small  paddock-  with   bits  of  board, 
this  will  retard  the    How,  causing   the  sand 
to  settle  and  the  water  to  arrive  reasonably 
clear  at  the  discharge  pipe. 
In  Australia  stopes  are  being  filled  successfully 
with  dry  sand  at  a  fairly  low  cost.      Distribution 
takes  place  underground    with    chutes,  travelling 
belts,  etc.      It   will    certainly    do    as   no  harm  to 
study  their  system.      With   the   electrification  of 
many  of  our  mines  in  the  near  future  power  can 
be  got  cheaplyand  easily  underground:  some  of  this 
l>"\ver   could    be    used    for   transporting   appli 
ances  for    sand.      It    would    not  be  a  bad    idea 
to  get  our  sand  down  the  vertical,  dry  :   it  can  lie 
fed   by  means  of   a   screw   conveyor   if    near   the 
dump,  or  otherwise,  into  a  strong  square  wooden 
launder,  1  2   in.  x  12   in.     The   launder  must  lie 
fixed   in  the  comer  of  the  pump  compartment, 
then  dry  sand  ifi   shot   down  into  a  funnel  shaped 
bin    into    which  jets    of    water    are    playing    all 
round.      The  funnel  shaped  bin  can    be   placed   in 
such   a  position  in  the  shaft    as   would    give  BOme 
head  for  the  mine  distributing  pipes.      The   mine 
pipes  are  directly  fixed  to  the  bin.    This  arrai 
lie-lit  will  save  :  — 

(a)   Extra  length  of  piping  in  shaft  which  i- 

subject  to  wear. 
(h)    Pumping    of    sand    tilling  water  to  the  -nr 
lace  :     the    actual    amount    coming    t>>    the 
surface  being  what  the  mine  mak 
Most  of  the  remarks  I  have  made  arc  sugg 
tions  only,  and  1  trust  more  will  be  heard   in   the 
ety  on  sand  filling,  tor  I  am  sun  we  all  want 

to  learn.      The  subject  here  L8    -I  ill    partly  in    the 

experimental  it    ha-    t<>    get    out    of    thai 

OOn,  for  it  is  important  that  our  overlying 

hould  I"'  kept  up.       Ii   is  al-o  important  t«. 
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fulfil  all  the  advantages  mentii  j  the  aul 

in  his  paper.      There  are  many  other   advant 
as  well   which   we  shall   see  dine  to  the  f ore  as 

soon  a-  practical  -and  filling  LB  an  accomplished 
fact  on  all  our  mines.  We  are  gaining  our  ex 
perience.  and  practical  knowledge  is  the  outcome 
of  experience  :  when  we  have  that  practical 
knowledge  -and  filling  will  be  BUCCessful,  and 
with  that  succe--  we  shall  be  able  to  alter  n. 
of  our  present  mining  arrangement-  underground 
for  the  benefit  of  the  Eland  jj  Jly. 

Mr.  A.  P.  Hughes  (Member)  :  As  the  tilling 
of  worked  out  stope-  with  sand  has  provided 
quite  a  new  experience  for  underground  men  on 
the  Simmer  and  Jack  mine,  it  is  with  consider 
able  diffidence  that  I  venture  to  give  my  experi- 
perience  and  a  short  description  of  the  methods 
employed  in  connection  with  the  work. 

The  Btope  -elected  for  sand  filling  i- admirably 
situated  for  this  purpose  as  it  is  enclosed  by  i 
dyke  on  the  east  and  south  Bides,  and  by  a  block 
of  ground  on  the  we.-t,  which  Lfl  being  worked 
toward-  the  ea-t.  From  the  main  drive  on  the 
BOUth  side  of  the  dyke  a  .p.—  cut  extends  north, 
from  this  a  box-hole  ri-e  has  been  put  up  about 
18  ft.  entering  the  bottom  of  the  Btope,  and  on 
the  west  -ide  of  the  dyke  there  i-an  intermediate 
drive  leading  through  to  So.  1-1  Fig    I 


I  ■•!...     I. 
A   bulkhead   made  Ol   3   in.    •    9   ill.   deal,   -uppoited 

,n.  upright  timbers,  was  t 
the  intermediate  drive  to  the  i  he  worl 

in.  ■  0  in.  d 
covered  with  cocoanut  matting  on  tin 
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the  sand,  and  thus  forming  an  outlet  for  drainage 
on  the  west  side  of  the  stope.  It  will  now  be 
apparent  that  an  enclosed  space  has  been  provided 
with  the  exception  of  the  box  hole  entering  the 
stope  on  the  south  or  bottom  side.  This  box- 
hole  is  used  as  the  main  outlet  for  drainage  ;  a 
dry  wall  was  built  across  it  through  which  a  6  in. 
pipe  projects  into  the  stope.  A  filter  frame  12  in. 
square  covered  with  cocoanut  matting  and  extend- 
ing up  the  stope  above  the  level  of  the  sand  was 
placed  over  the  6  in.  pipe,  thus  forming  an 
erKcient  filter  through  which  all  the  drainage 
must  percolate  before  escaping  into  the  level 
below  (Fig.  II.).     The  square  filter  is  made  in 


L.^ 


nd*r 


Fig.  II. 

12  ft.  6  in.  lengths,  one  end  being  made  14  in. 
square  for  about  2  ft.  to  fit  over  the  length  pre- 
viously fixed,  so  that  when  the  sand  rises  to 
about  2  ft.  from  the  top  of  the  filter  the  next 
length  can  be  placed  over  it,  and  by  this  means 
the  filter  is  always  kept  above  the  level  of  the 
Band   Tig.  III.).     Inside   this   frame   a  covered 


-    -      -  .            .            A?      « • 

&s 

!j^-"1--<^ 

|J> 

\ 

S'#" 

O^'.-y.   .~ 

-/*»4f"/W    &»/- 

rpA***?    aOWa      Of   LAUWD£&      Cwe<f     *tth      ft/far    M+ff,nj 

Fig.  III. 
wooden  launder  is  placed  to  maintain  an  opening 
should  the  filter  frame  collapse.  The  drainage 
from  the  -and  is  a  small  stream  of  about  one- 
third  of  a  ton  of  clear  water  free  from  cyanide  to 
every  ton  of  sand  deposited,  and  although  about 
tons  of  current  residue  is  lowered  daily,  men 
are  still  at  work  in  the  stope  taking  out  pillars, 
etc.,  and  Buffer  no  inconvenience  from  cyanide  or 
any  of  its  products. 

Th':  sand  ii  conveyed  from  the  bottom  of  the 
bore  hole  in  wooden  launders  9  in.  wide  and  7  in. 
deep  with  a  grade  of  15°  on  which  the  pulp  flows 
freely  when  diluted  with  a  small  spray  of  mine 
water.  The  sand  form-  a  compact  mass  on  which 
men  can  walk  comfortably  in  from  two  to  four 
hours  after  filling  has  stopped.     The  cleaner  and 


more  freely  leachable  the  sand  the  better,  as 
slime  tends  to  retard  drainage  and  pockets  water 
between  the  points  where  the  launders  deliver 
sand. 

In  conclusion,  I  should  like  to  point  out  that 
there  should  be  several  stopes  ready  for  filling 
when  it  is  proposed  that  the  whole  of  the  current 
sand  residue  be  sent  underground,  as  the  removal 
of  pillars,  etc.,  takes  time  and  when  dealing  with 
the  daily  production  of  sand  from  the  cyanide 
works  filling  must  go  on  without  interruption. 
For  a  stope  less  favourably  situated  for  sand  fill- 
ing than  that  described  I  would  suggest  that 
stulls  be  made  of  stout  mine  poles  hitched  at  top 
and  bottom,  lagged  over  with  old  pipes  and  rails 
and  packed  with  waste  rock  to  a  thickness  of 
about  4  ft.,  the  inner  face  being  covered  with 
cocoanut  matting.  This  would  afford  perfect 
drainage  and  the  sand  being  in  a  dry  state  would 
exert  very  little  lateral  pressure  against  the  stulls, 
and  there  would  be  no  uncontrollable  mass  of  sand 
and  slime  saturated  with  water  to  become  a  real 
source  of  danger  in  the  mine. 

I  wish  to  express  my  thanks  to  the  General 
Manager  of  the  Simmer  and  Jack  Proprietary 
Mines,  Ltd.,  for  being  allowed  to  give  these 
details  of  a  new  kind  of  work. 


NOTES  ON  PRECIPITATION. 


{Read  at  July  Meeting,  1910.) 
By  F.  D.  Phillips  (Member). 

DISCUSSION. 

Mr.  J.  Hayward  Johnson  (Member)  •.  The 
author's  remarks  suggest,  as  did  Mr.  Mather- 
Smith's  paper  under  the  same  title  (Vol.  ix., 
March,  1909,  p.  300),  that  an  unnecessary 
amount  of  zinc  is  in  use.  This  may  be  so  where 
conditions  are  ideal,  but  in  many  plants  such  con- 
ditions are  cot  obtainable,  the  flow  of  solution 
being  irregular.  In  many  cases  boxes  have  been 
built  with  a  nominal  capacity  of,  say,  300  tons 
solution  per  24  hours,  but  very  often  during  some 
period  of  the  24  hours  the  rate  of  flow  is  equiva- 
lent to  400  or  500  tons  per  24  hours  and  then 
decreases  again  to  under  an  equivalent  of  100 
tons,  though  the  total  tonnage  will  not  be  more 
than  300  tons.  Again,  there  is  the  deleterious 
effect  of  organic  matter,  etc  ,  coming  into  solution 
which  will  often  cause  the  first  three  or  four 
compartments  to  act  as  cleaners  and  no  precipita- 
tion occurs  until  after  this  cleansing  has  taken 
place.  This  is  especially  noticeable  during  the 
dry  season,  when  dams  become  polluted  with 
compound  refuse,  etc.,  to  say  nothing  of  the  old 
bug- bear,  "  stope  sweeping."  Some  fifteen  months 
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ago  I  had  trouble  with  my  precipitation  boxes, 
and  on  making  enquiries  the  mine  captain  in- 
formed me  he  had  been  sweeping  a  stope  con- 
taining some  12  in.  to  18  in.  saw-dust,  etc. 
Rubbish  of  this  kind  coming  to  the  cyanide  plant 
not  only  affects  precipitation  but  also  the  dissolv- 
ing and  extraction  of  gold,  the  saw-dust  acting  as 
a  precipitant  in  the  vats  (see  "  Notes  on  Precipi- 
tating Effects  of  Substances  containing  various 
Forms  of  Carbon,  etc.,  by  Messrs.  Clark  and 
Sharwood,  Vol.  ix.,  p.  '234-),  and  organic  matter 
absorbing  the  oxygen  that  is  required  for  dissolv- 
ing the  gold.  During  the  discussion  of  the  paper 
no  mention  has  been  made  of  any  of  these  bad 
effects,  ODe  of  which  is  to  cause  the  zinc  to  be 
covered  with  an  apparently  white  metallic  deposit 
giving  the  zinc  the  appearance  of  being  newly  cut 
or  cleaned  of  all  other  deposits,  whereas  on  exami- 
nation it  is  found  to  be  a  coating,  and  all  action 
ceases  and  an  equivalent  of  a  reversal  of  current 
in  a  Siemens-Halske  box  takes  place  and  gold  is 
redissolved.  Unfortunately  I  have  been  unable 
to  have  any  analysis  made  of  this  deposit.  I  rind 
sal  ammoniac  dissolved  at  the  head  of  the  boxes 
to  be  the  best  antidote  for  this  disease. 


NOTES  ON  BATTERY  PRACTICE. 


(Read  at  September  Meeting,  1910.) 


P>y  A.  P.  Stacpoole  (Member). 


DISCUSSION. 

Mr.  J.  Hayward  Johnson  {Member)  •.  The 
author  evidently  in  writing  his  paper  had  in  view 
battery  practice  as  carried  out  in  the  outside 
districts  and  in  some  of  the  mills  on  the  Eland, 
In  his  first  paragraph  he  speaks  of  the  usurpation 
of  the  mill  managers1  responsibilities  by  the 
reduction  officer,  and  in  his  second  and  third  of 
tli''  extraction  by  amalgamation 

One  reason  for  this  usurpation  is  DO  doubt  due 
to  the  fact  that  too  little  attention  has  been  paid 
to  the  values  of  Bcreen  and  pulp  tailing  assays, 
doubtless  it  is  very  difficult  to  watch  the  extrac 

tion  by  amalgamation  owing  to  the  difficulty  ol 
obtaining  a  true  screen  sample,  especially  where 
mercury  is  added,  as  I  believe  it  still  is  in  many 
places  in  the  mortar  boxes;  and  again,  owing  to  1 1 » « • 
plates  being  close  to  the  boxes  it  is  very  difficult 

to     take    an     accurate     -ample.       If    attention     ifl 

called  to  the  theoretical  recovery  as  per  screen 
and  tail  sample  the  excuse  always  comes  i  irward 
that  the  formei  is  not  to  1"-  relied  upon,  or  "anj 
bow  the  scrape  La  up.'  8  ipe  increase  maj  be 
due  to  several  things  other  than  catch  of  gold 
during    period   of  sampling.      More  mercury    left 


in  amalgam,  plates  being  softer  and  giving  up 
amalgam  more  freely,  and  lastly  a  greater  ton 
nage  having  been  put  through  during  the  period 
under  review.  Cyanide  men  have  to  work  and 
recover  gold  in  accordance  with  the  results 
retdrned  by  the  assayer,  and  until  the  clean-up  is 
through  and  result  of  bullion  assay  is  returned 
they  are  more  or  less  in  the  dark.  II  qi  •  they 
watch  their  extraction  return-,  as&aj  -  of  residues 
and  solutions  leaving  boxes  very  closely,  and  all 
likely    sources    of  The    reduction    works 

manager  carries  this  principle  out   right   through 
the    works,    and    is     very   careful    that    nothing 
pes  from  the  one  department    with   the   idea 
that  it  will  be  caught  in  the  next. 

The  name  of  amalgamator,  as  applied  to  many 
men  in  mills,  is  a  misnomer:  they  are  more  like  mill- 
wrights, and  the  amalgamation  has  to  take  . 
of  itself.  If  (I  am  speaking  of  some  batteries  and 
those  in  outside  districts),  mill  extraction  or 
recovery  had  to  be  according  to  samples  taken  at 

1  of  plates  and  after  amalgamation,  moii- 
woiild  be  taken  that  amalgam  was  not  rubbed  off 
by  rough  handling  of  tools,  etc.,  around  plate-, 
the  recovery  of  black  -and  would  have  more 
attention,  and  amalgam  would  not  be  so  notice- 
able in  the  launders  leading  to  cyanide  works. 
Speaking  of  increase  in  mill  tonnage,  this  i- 
often  obtained  by  increasing  the  amount  of  watei 
used,  which  naturally  means  a  coarser  product,  a 
bigger  Sow  over  plates,  and  a  less  percentage  "f 
recovery  by  amalgamation  a-  well  as  total  extrac 
tion. 

Mr.   F.  W.  Cindel  (Member) :     In  criticising 

Mr.  Stacpoole'.-  paper  it  i>  not  my  intention  to 
discuss  it  in  detail  nor  to  defend  the  mill  men, 
for  I  believe  that  if  they  take  a  keener  interest  in 
cyaniding  the  time  will  come    when    they   will 

benefit    by    it.    not    only    in    a    material    way    but 
educationally,  thereby  increasing  their  knowli 
of  the   process  of  gold  extraction  after  the  pulp 

leaves  the  battery. 

I   can  hardly  agree    with    the    author    when    In 

says  a  mill  man  thinks  it  hi-  first  and  only  duty 
to  crush  and  put  through  a  big  tonnage,  pa 
but  little  att-ntiou  to  extraction.     Personally,  I 
take  the  opposite  view,  and  have  always  worked 
with  the  intention  of  getting  the  highest   exti 
tion  possible.     In  fact  I  take  pride  in  my 

work  if  m\  extraction  i-  1    .  or  even   !      higher 
than  my  neighbour's.     My  first  object   i-  to  I 
out  by  amalgamation  all  of  the  gold      A-  n 
get  only  from  7  1     ti  7''>     in  the  mill  we  ti 
recover  the  rest  by  cyanide      1   wish   t<.  inqn 
upon  the  author  that  on  tin-  particular  mill 
we  do   not   get    the   gold   called  for.  both  in  the 
mill  ami   cyanide    works,    my    imm<  ihief 

want-  to  know   thl 
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crush  as  much  as  possible,  but  extraction  should 
be  the  principal  thing  to  strive  for.  As  is  often 
the  case,  the  manager  orders  the  screening  in 
the  battery  to  be  reduced  from,  say,  100  mesh  to 
100  mesh,  perhaps  to  increase  the  tonnage  and 
surpass  the  previous  month's  figures.  What  is 
the  result  .'  He  lowers  his  working  costs  slightly, 
lowers  the  extraction  in  the  mill  and  sends  a  few 
more  ounces  of  gold  to  the  dump  in  residues.  The 
reduction  plant  the  capacity  of  which  remains  the 
same,  is  required  to  treat  a  greater  or  less  tonnage. 
When  the  screening  is  lowered  in  the  mill  the 
cyanide  manager  is  suddenly  called  upon  to  make 
room  for  the  extra  amount  of  pulp,  consequently 
some  tanks  are  discharged  before  they  have  had 
their  proper  treatment  with  the  result  as  stated 
above. 

The  author  is  making  a  sweeping  remark  in 
the  second  paragraph  of  his  paper.  He  condemns 
mill  men  wholesale  without  taking  into  consider- 
ation any  of  the  many  little  things  that  affect 
extraction.  His  idea  of  catching  black  sands  is 
a  good  one,  and  is  being  used  in  a  number  of 
mills  to-day  (without  the  overflow  pipe).  If  I 
remember  rightly,  it  was  some  fifteen  years  ago  I 
saw  this  launder  being  used,  and  I  am  sure  that 
was  not  the  first  one  invented.  In  the  mill  of 
which  I  speak,  the  amalgamator  has  an  18  in. 
bucket  into  which  he  puts  his  brooms,  brushes, 
mercury  bottle,  scrapers,  etc.,  while  dressing 
plates.  This  he  carries  about  with  him  from 
plate  to  plate.  I  consider  it  a  good  receptacle 
and  not  bo  cumbersome  as  the  author's  trolley. 
If  an  amalgamator  cannot  put  his  brushes,  etc., 
into  an  18  in.  bucket  I  fail  to  see  how  a  cyanide 
tank  would  be  of  any  use  to  him.  Of  course,  if 
the  author's  trolley  were  nicely  piinted  in  bright 
colours  it  would  lie  pleasing  to  the  eye,  and  per- 
haps he  an  object  of  cleanliness  to  the  men  ;  if 
drawn  by  a  horse,  as  has  been  suggested,  the 
trolley  would  be  all  out  of  proportion.  I  might 
suggest  a  small  white  boy  be  used,  but  this  again 
would  remind  one  of  one's  kindergarten  days.  But 
why  draw  the  trolley  in  such  a  primeval  manner 
with  man  or  horse  when  we  have  advanced 
methods  of  motive  power,  such  as  electricity  or 
the  gas-engine  ;  surely  the  noise  of  the  latter 
would  not  be  objectionable  in  the  battery. 

The  author  is  quite  right  when  he  says  care 
should  be  used  in  changing  screens,  shoes,  dies, 
etc.  If  he  will  take  the  trouble  to  go  along 
the  reef  I  am  sure  he  will  find  methods  employed 
in  our  mills  that  are  quite  as  efficient  as  those  set 
forth  in  his  paper.  .\  person  not  conversant  with 
modern  Hand  mill  practice  may  be  led  to  believe 
that  the  methods  i  mployed  here  are  far  from  up 
to  date,  and  are  carried  on  in  a   careless   manner. 

To  know  how  to  change  screens,  carry  brooms, 
brushes,   tools,    empty  launders  and   buckets   is 


quite  a  simple  matter,  and  until  the  late  Gold 
Law  came  into  force  this  work  was  mostly  done 
by  Kafirs.  In  mills  where  this  work  is  still  to  be 
learned  I  admit  they  are  a  long  way  behind  the 
times.  No  doubt  the  information  would  be  of 
great  advantage  to  learners. 

The  author  says  by  taking  the  plates  out  of 
the  battery,  free  gold  would  concentrate  in  the 
launders.  I  should  like  to  ask  him  what  would 
become  of  this  concentrated  gold  %  Would  it 
keep  on  concentrating  and  gradually  fill  up  the 
launder,  or  would  it  eventually  find  its  way  to 
the  tube  mill  plates  .'  For  many  reasons  too 
numerous  to  mention  the  plates  should  not  be 
next  to  the  mortar  box  and  it  is  only  those 
people  who  still  adhere  to  obsolete  ideas  who 
insist  upon  it. 

Referring  to  extraction,  the  author  strikes  the 
right  note  in  the  last  paragraph  of  his  paper 
where  he  advises  mill  men  to  run  their  mills  as 
though  there  were  no  cyanide  plants  behind 
them. 

Mr.  C.  L.  Dewar  (Associate)  :  I  think  the 
author  is  rather  hard  on  the  mill  man,  whom  he 
accuses  of  concerning  himself  more  about  tonnage 
than  extraction.  He  says,  the  first  duty  of  the 
mill  man  is  to  see  that  no  free  gold,  amalgam,  or 
mercury  goes  over  the  end  of  the  plate.  Speak- 
ing generally — Is  the  quantity  escaping  unduly 
high  .'  I  do  not  think  it  is,  otherwise  the  mill 
man  would  soon  be  made  aware  of  the  fact,  and 
we  would  probably  hear  more  from  him  about 
extraction  and  less  about  tonnage.  It  might  be 
pertinent  to  remark  that  until  recently,  those 
who  controlled  our  industry  were,  or  seemed  to 
be,  more  concerned  about  cost  per  ton  than  they 
were  about  profit  per  ton,  with  the  result  that  the 
mill  manager  was  often  called  on  to  do  his 
utmost  to  get  a  big  tonnage.  I  think  this  explains 
why  the  mill  man  has  so  much  to  say  about  duty 
per  stamp.  Tonnage  is  to  the  mill  man  what 
footage  is  to  the  shaft  sinker. 

I  do  not  think  any  mill  manager  would  com- 
plain if  he  had  an  amalgam  room  built  according 
to  the  author's  idea,  but  if  the  ore  bins  were  full 
the  three  or  five  stamp  battery  would  soon  have 
more  to  do  than  crush  the  plate  sand  and  by-pro- 
ducts from  the  amalgam  barrel.  Does  the  author 
mean  to  allow  the  black  sand  to  pass  into  the  main 
tailings  launder  after  treatment  in  the  amalgam 
barrel  1 

I  do  not  think  the  mill  men  on  the  Eand  can 
learn  much  from  the  author's  paper.  In  reading 
it  before  this  Society,  I  venture  to  say  that  he 
was  actuated  chiefly  with  the  desire  to  make  the 
mill  men  who  belong  to  this  Society  speak  out 
and  make  themselves  heard,  and  (as  our  Chairman 
remarked)  join  in  our  discussions.     If  the  paper 
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succeeds  in  doing  this,  it  will  have  served  a  use- 
ful purpose. 

Mr.  Andrew  King  {Associate)  :  When  writ- 
ing his  paper  Mr.  Stacpoole  seems  to  have  tor- 
gotten  that  the  mill  manager  has  nothing  to  do 
with  the  amount  of  ore  delivered  to  him,  and 
this  to  a  very  large  extent  governs  the  rate  of 
■crushing.  Screens  with  larger  apertures  have  to 
be  used  in  order  that  the  increased  tonnages  now 
being  dealt  with  on  many  mines  may  be  crushed. 
Under  these  conditions,  which  are  vastly  different 
from  those  of  a  few  years  ago,  it  cannot  be 
expected  that  the  same  extraction  should  be 
obtained  on  the  battery  plates  as  formerly. 
S  ening  with  200  holes  and  less  per  square  inch 
is  in  regular  use  in  many  mills,  and  with  such 
ening  it  is  impossible  to  prevent  a  certain 
amount  of  amalgam  being  carried  into  the  tube 
mill  circuit.  Even  with  a  much  finer  screen  than 
that  mentioned  above,  some  amalgam,  although  it 
may  be  small  in  quantity,  will  escape  from  the 
battery  in  spite  of  the  good  condition  of  the 
plates  and  use  of  amalgam  traps.  It,  however, 
the  tube  mill  circuit  is  properly  arranged  and  i- 
provided  with  the  requisite  number  of  cone 
classifiers  with  diaphragms,  there  is  no  chance  of 
any  amalgam  overflowing  with  the  cyanide  pulp. 
Very  little  amalgam  is  found  in  the  launders 
carrying  the  pulp  away  from  the  shaking  plates. 
so  that  the  amalgam  found  in  the  other  launders 
in  the  tube  mill  circuit  must  come  from  the 
battery  plates.  This  is,  of  course,  due  to  the 
much  finer  condition  of  the  pulp  leaving  the  tube 
mills  and  the  slower  rate  of  flow  of  that  pulp 
over  the  shaking  tables.  As  well  as  the  size 
of  the  screen  aperture  and  the  condition  of  the 
plates  there  is  another  factor  0:1  which  the  extrac- 
tion to  a  large  extent  depends.  Before  condemn- 
ing the  results  obtained  at  one  mine,  or  comparing 
them  with  those  obtained  elsewhere,  one  must 
take  into  consideration  whether  the  ore  i-  from 
in  outcrop,  from  a  "  deep  '  or  "  deep  deep  "  mine, 
from  the  main  reef  or  from  the  "bastard  reel." 

By  having  a  reduction  works  manager  the 
tctual  responsibility  of  the  mill  manager  may  lie 
Bomewhat  lessened,  but  by  the  great  changes 
which  have  taken  place  in  battery  practice  hi- 
duties  have  Ken  greatly  increased,  lb-  now  has 
to  crush  and  amalgamate  a  much  larger  tonn 
and  at  the  Bime  time  crush  it  much  liner,  produc 
ing  a  larger  percentage  of  -lime  before  sending  the 
final  product  to  the  cyanide  plant.  II-  deserves 
every  credit  for  showing  himself  able  to  cope  with 
these  new  conditions  more  or  less  forced  on  him. 

The   author,    while    urging    mill    men    to    take 
more    pari    in    discussions    on    current    battery 
practice  and  in  referring  specially  to  the  removal 
of  the  plates  from  the  battery, himself  onl)  1 
■He  point  against  such  a  scheme.     II' 


gold  will  be  sure  to  concentrate  in  the  cement 
launders  and  in  every  comer  it  meet-  on  its  way 
to  the  amalgam  table."  If  the  launder  i-  of 
"cement"  it  will  lie  perfectly  smooth  and  if 
properly  constructed  will  have  no  corner-. 
author  also  seems  to  have  forgotten  that,  as  the 
result  of  several  independent  trial-  which  i 
been  carried   out,  it    is    m<  _    ised 

that  in  increasing  an  existing  plant  or  in  building 
a  new  one  it  is  more  economical  to  decrease  the 
ratio  of  -tamps  to  tube  mills,  and  that  by  crush- 
ing coarse  in  the  battery  and  by  having  the 
proper  number  of  tube  mills  to  reduce  tie-  pulp 
to  the  requisite  fineness  before  -ending  it  to  the 
cyanide  plant,  more  -  90  mesh  product  (  —  '006  in. 
aperture)  is  produced  per  horse  powei  ned. 

I  hope  the  author  is  wrong  in  saying  that   the 
method  for  collecting  Mack  -and,  to  which  hi 
strongly  and  rightly  objects  18  in  use  in  "many 
mills.     While  admitting  tint   there  is  room 
greater  care  by    the   average   amalgamator   yet 
there   seems   no   necessity  for   the   cumbersome 
apparatus  the  author  advises.       I    should    like   to 
know    what    objection    he    has    to    the    following 
method,    [nstead  of  shutting  off  the  water  at  the 
same  time  as  hanging  up  the  stamps   allow    it    to 
run  until  the    plate   is  clear   of   pulp.      This   will 
take  only  a  few  seconds  and  will  not   wash  away 
the  black  sand  previously  adhering  to   the   p 
Now  brush  the  black  sand  up  to    the    top   .  •  t    the 
plate  and  put  it  into  the  amalgam  bucket.    After 
dressing  do  the  same  again  tocollecl  the  loosened 
-ind.      I    agree    with    the   author    that    brus 
should  not  lie  carried  around  in  the  hand.     It  they 
are  properly  dumped    on    the    plate    then    all    the 
amalgamand  black  sand  will  be  removed  and 
be  put  into  the  bucket.    Surely  there  i-  no  ob 
tion  to  having  another  bucket  f<  rbrushes  .o»\  tools. 

If  the  amount  of  Mack  -and  from  the  amalgam 
room  is  large,  instead  of  having  a  battery  oi  I 
stamps  for   recrushing  it   and  sending   the  still 
\    iy  rich  tailing   from    the    plate    with    the   1 
launder,  it  is  much  better  to  recrush  it  in  a  small 
tube  mill,  pass  the  outflow  over  a  -mail 
plate  ami  cyanide    the  tailing   separately   ii 
Brown  air-lift  vat.     lithe  amount  of  ..re  1 
fed   to  the  -lamp-  ha-  been  proper! 
behorehand    there    will    be   comparatively    little 
sand  in  the  box  when  it  i-  opened,  and  very  little 

ot   this  need  fall  on  the  plate  when    tic 

,|.      A  portable  platform  mad  I    with 

a  coverii  iee1  iron  (c monly  called 

and-die  board)  should  be  placed   in   fronl    w 
doing    any  heaw   work    in    the    box.       I' 
properly  constructed  it  will  tit  el.. 
mortar   box   so  that    very  little  gravel  01 

..ill,;  I    Oil    to   the    plate.      T'l-  1 

for  to.. |-  coming  in  contact   with    the    | 
the-  l.l.er  a;  1     ■ 
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author  seem  unnecessary.  Of  course  it  is  advis- 
able to  have  a  collecting  trough  at  the  bottom  of 
the  plate  to  catch  whatever  gravel  or  coarse  sand 
does  come  over.  This  need  not  be  sent  to  the 
amalgam  room.  Return  all  such  material  to  one 
box,  the  pulp  from  which  should  not  be  sampled 
if  there  is  any  fear  of  it  containing  amalgam. 

The  meeting  then  closed. 

Obituary. 


The  deaths  of  the  following  members  is  recorded 
with  much  regret  : — 

Mr.  CiiARLit:  Edgar  Rusden,  who  died  on 
September  10th,  1910,  from  theeffects  of  having, 
b_\  accident,  fallen  down  the  shaft  of  the 
Poverty  .Mine.  Essexvale,  S.  Rhodesia.  The 
deceased  was  trained  at  the  Redruth  School  of 
Mines,  and  came  to  Johannesburg  in  1897,  being 
appointed  assayer  to  the  Geldenhuis  Estate  and 
(i.  M.  Co,  Ltd.  This  position  he  retained  until 
1905,  when  he  was  promoted  to  the  cyanide 
managership  of  the  same  company.  In  the  early 
part  of  1909  .Mr.  Rusden  resigned  his  connection 
with  the  Geldenhuis  Estate  in  order  to  go  to 
Rhodesia,  where  he  ultimately  acquired  one-half 
interest  in  the  mine  where  he  met  his  death  at 
the  early  age  of  33  years. 

During  the  late  war  Mr.  Rusden  saw  a  great 
deal  of  active  service,  being  attached  to  the  South 
African  Light  Horse,  and  for  which  he  received 
the  Queen's  and  King's  medals  and  three  bars. 

The  deceased  was  elected  a  member  of  the 
Society  in  October.  1904,  and  leaves  a  widow  to 
mourn  his  loss. 

Mr.    FRANK    Ogle  died  on   Saturday  evening, 
at   the   Simmer   and   Jack    Hospital 
after  only  a   week's  illness.     The  cause  of  death, 
at  the  age   of    47  years,    was  enteric  fever  com- 
plicated by  pneumonia,  the  fatal  results  of  which 
devoted  nursing  and  medical  skill  failed  to  avert. 
Mr.  F.  B.Ogle  came  to  Xatal  from  England  in 
the   eighties    to   take    up   farming  pursuits,   but 
moved    to    Barberton    about     1889,     where    he 
I  in  mining  and  metallurgical  work  at   the 
Big  Buffalo, Sheba and  Woodbine  mines  until  the 
outbreak    of    war    in     1899,    when    he    went    to 
England       Returning  to  the  Transvaal  about  six 
igo,    he    BhortJy    afterwards    entered     the 
the    Simmer    and    Jack    Proprietary 
Mines.       Upon  the  starting  of   the  Simmer  Deep- 
Jupiter  reduction  plant  two  years  ago  he  became 
the    chief  smelter     upon     this    property,    which 
ponsible  position  he   held  at  the  time  of  his 
th. 

Daring  his  long  record  in  the  service  of  South 

African  mining  companies  he   became  universally 

ted  ■>.    man    of     the     most     scrupulous 


integrity  and  devotion  to  duty,  whilst  his  kindly 
unassuming  disposition  endeared  him  to  those 
with  whom  he  was  associated,  as  was  evidenced 
by  the  large  number  of  mourners  attending  his 
tuner  d  at  the  Germiston  Cemetery  on  Sunday 
afternoon   as  a  last  tribute  of  respect. 

He  joined  this  Society  in  July,  1898,  as  an 
Associate,  and  was  elected  a  Member  in  January,. 
1907.  He  was  likewise  a  Fellow  of  the  Royal 
Colonial  Institute,  and  belonged  to  the  Sons  of 
England,  representatives  of  which  last  body 
acted  as  [tall-bearers  at  the  funeral. 

Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Portland  Cement  Calculations  — "Portland 
cement  is  a  finely  ground  slag  containing  definite 
proportions  of  silica  Si(J.„  alumina  Al20:j,  iron  oxide 
Fe203,  lime  Cat),  magnesia  MgO,  potash  K20,  soda 
Na.20,  and  small  quantities  of  other  ingredients  as 
impurities. 

Various  proportions  of  limestone  and  clay  are 
finely  ground  and  fused  to  a  clinker,  but  the  mixture 
must  be  such  that  the  linij  formed  shall  have  a 
definite  ratio  to  the  silica,  alumina,  and.feiric  oxide 
in  the  slag,  or  if  magnesia  be  present  in  small  pro- 
portions the  same  conditions  must  apply  as  for  lime~ 
The  slag  should  have  the  following  ratios  for  lime. 


3x40  +  3x  16 


3CaO 

&i( )., 
2CaO_ 
Al.20.,    2x'27  +  3x  16 
2CaO       2x40+16 


28 
2x40 


32 

2x  16 


=  2-8 


11 


Fe203  2x56  +  3x16 
The  results  show  that  2  8  times  as  much  lime  as  silica, 
l'l  times  as  much  lime  as  alumina,  and  -7  as  much 
lime  as  ferric  oxi.le  must  be  used  to  form  a  proper 
cement  slag.  The  figures  used  are  the  atomic  weights 
of  the  various  elements. 

Magnesia   should   not  be  present  in   the  mixture 
beyond  5%,  and   what  is  present  should  be  propor- 
tioned to  form  the  following  combinations  :— 
3  MgO     3x24  +  3x16 


SiO., 
2  MgO 

A1203 
2  MgO 


28  +  32 
2x24  +  2x 


'-  =  2 


K) 


2x27  +  3x  16 
2x24  +  2x  16 


=  •784 


The   results 


'-=■5 

_  /3     Z  x  56  +  3x16 

show    that    there    must 


of 


F&.0,     -A 

be   2   parts 

magnesia  to  1  of  silica  ;  -7N4  part  to  1  of  alumina  ', 
and  •.")  part  to  1  of  fenic  oxide.  It  is  usual,  how- 
ever,  to  reckon  magnesia   in    terms  of   lime,  thus, 

,l  =—.  —  I  4  parts  of  lime  are  equivalent  to  I  part 
MgO    40  '  ^  1      ii  j* 

ot  magnesia.  '<    jfl 

The  lime  is  obtained  from  the  limestone  used  and 
contains  some  impurities,  but  these  are  ascertained 
by  analysis.  The  clay  is  also  analysed  so  that  the 
product  to  be  derived  from  the  fused  mixture  can  be 
accurately  foretold.  Special  rotary  furnaces  are  used 
at  present  in  preference  to  the  old  stack  furnaces, 
and  these  are  fired  by  gas  or  pulverised  coal.  The 
clayey  material  which  is  practically  aluminium  sili- 
cate, with  small  percentages  of  impurities  is  said  to 
commence  to  fuse  at  2,912   F.     Pure  limestone  does 
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not  fuse  but  is  converted  into  lime  and  then  uniting 
with  the  materials  in  the  clay  forms  the  cement 
clinker.  The  lumps  of  clinker  are  separated  from 
the  unfused  material  and  pulverised  to  form  Portland 
cement.  It  has  been  ascertained  that  the  tiner  the 
clinker  is  pulverised  the  better  will  be  the  cement  since 
in  extremely  fine  condition  the  cement  forms  a  silicate 
with  the  sand  used  in  practical  construction  work. 
The  majority  of  limestones  contain  some  clay  and 
clays  often  contain  limestone,  and  in  making  a  mix- 
ture of  raw  materials  previous  to  slagging  these  must 
be  balanced.  Magnesia  may  replace  the  lime  up  to  .'. 
without  bad  results,  and  ferric  oxide  may  replace  alu- 
mina. A  certain  amount  of  iron  acts  as  a  flux,  lowers 
the  fusion  point  of  the  mixture,  and  promotes  the  com- 
bination of  lime  atid  silica  The  replacement  of 
practically  all  the  alumina  by  iron  has  been  advocated 
for  cement  that  is  to  be  used  in  sea  water.  Limestone 
containing  approximately  7~>  „  calcium  carbonate 
CaCO:j  and  20J  of  silica,  alumina,  and  iron  oxide  is 
termed  natural  cement  rock  because  it  contains  aa 
impurities  the  quantity  of  clayey  material  that  must 
be  added  to  pure  limestone  in  making  cement.  It  is 
seldom  that  the  right  pioportions  are  found  as  im- 
purities in  limestone  to  make  a  good  natural  cement, 
and  to  product-  the  right  porportions  clay  or  lime 
stone  must  he  added. 

Other  things  being  equal,  raw  material  approach- 
ing natural  cement  rock  can  he  a  little  more  cheaply 
prepared  than  a  mixture  of  pure  limestone  and  clay. 

Assuming  a  clay  and  a  limestone  to  contain  the 
following  ingredients,  it  is  desired  to  calculate  a 
cement  mixture  : 


Clay. 

Limestone 

Silica  SiO., 

60-17 

•38 

Alumina  Al..O. 

22-65 

is 

Ferric  oxide  Fe..O 

4  6(i 

( 'alciuin  oxide  Cat  > 

■31 

55-62 

Magnesia  Met  1 

1  -s.-. 

Alkalies  K.,<)  and  Na.,() 

on  ignition 

t)  ••■{.■) 

43-50 

Water  HAJ  below  220   F. 

•IT 

196'65  parts  (a()  for  100  part-  clay 

(is:,     |-4)       2-90  parts  CaO  in  100  parts  clay 
193*75  parts  CaO  to  ever]   100  parts 

clay 

LlllKsllill,  . 

?HX?!?  '  ','!!' ■!  '  ■-'''-  part"  CaO  '"  100  parts  lime- 
•18  x  II        '198  J  ' 

-tone  which  is  not  available,  bence55*62  I  "26  54  36 
parte  calcium  oxide  available  in  l'H>  parts  of  lime- 
stone. 

•  •  „t  Mi  rturt 

193  c)  .{.-4  .rin<  ijmesUMM  required  for  I  pan  clay, 
54-36  ' 

or  :j.r)l  lb.  ..I   limestone  for  everj   100Tb.  clay.     The 

quantity   of   volatile    matter    in    the    limestone    ia 

:,      IT'     154-59  :  the  volatile  matter  in  the 

clay  6'35  :  hence  the  cement  when  burned  will  weigh 

i,i     154-59    299411b. 

The  percentage  "i  lime  should  be  from  60  to 

in  good  I'm  t  land  re  me  nt,  while  in  the  above  mixture 
it  is  li.V«».       I'he  ratio  for  the  silica  alumina   must    be 


Clay.— 

60-17  -  2-8  168  17  parts  CaO  for  100  part-  si»>, 

22-65     II  24-92  parts  CaO  for  100  parts  A    I  I 

4-66    0-7  3*26  parts  CaO  for  100  parts  Fe,0, 


Parti  of  Matt  i  ial  by  Weight 

. 

Lin*  - 

Total 

too 

:;:,4  00 

1  41 

Silica 

60-17 

i  j: 

21 1  .-,i  i 

Alumina 

22-65 

■60 

Ferric  oxide 

Lime 

•:ii 

196 

li.V'HI 

Magnesia 

I  85 

til 

Volatile 

6-35 

153-99 

within  ."{  :  1  to  4  :  1  Oi  2*5  :  I  to  3*5  :  I.  A  richer  day 
will  have  a  lower  burning  temperature  and  carrj  less 
lime,  which  makes  a  poorer  cement.'  Mine*  and 
Minerals,  Aug.,  1910,  p.  25.     I  A.  K 

METALL1  RGY. 

Method    for  Testing  Slime.      •The   vanning 

plaque  or  Bhovel    i-  ordinarily    used  to  make  a  t***t 

upon  the  tailing  from   vanners.     Where  the  tailing 

consists  principally  of  -and,  the  test  can  he  made 

rapidly  and  satisfactorily  :   hut  with  -dime  more  care 

and  time  are  required.  For  this  purpose  I  have 
found  it  convenient  to  use  the  small  laboratory  'cen- 
trifuge' in  place  of  the  plaque,  and  the  results  are 
sufficiently  satisfactory  to  warrant  my  bringing  the 
method  before  your  readers.  The  •centrifuge  con 
»ists of  two  cup-,  fastened  to  the  extremities  <>i  i 
horizontal  bar.  The  bar  is  fastened  at  its  centre  to 
a  vertical    -halt.      The  slime   to    be  tatted   i-   mixed 


F.g 

l 


Fig 


Fig 
3. 


F,g 

1 


Mixture    cf    Water   and    Dry  Slime 


Clear   Water  Sttrnt  Fin*  San  J  Pyrite 

Fine  Sandt 


Clear  Water 


Slime  Pyrtte  Sun  J 

ttme  A  rite 


-~\ 


'arte 
Clear  Water  Slim*         Fine  Sand  ■    Ft  rite  San  J 


F,g 


G 


e 


N 


•fl 


with  water  and  placed  m  i  wo  t nbes,  resembling  test  • 

tiih.'-  :   these  are  phi I  in  the  ''Up-,  an. I  tie-   v.-r 

Bhafl    i-  rotated  at    from  2, t"  Aihhi  r.p.m.    i"i 

ral  minute-.      The  result  i>  to  force  all    the  con- 
centrate and  an)  I  to  tie-  end  "i  i  he  tube, 
where  the)  may  !»•  readilj  seen  and  examined.     By 
using   a   graduated   tube  and  calibrating  the 
with   known    weights    of    pyrifa  other    In 
minerals),  approximate  quantitative  resnlu 
I             tence  >>f  much  line  Hand  ■• 
ind  renders  the  result*  un*ati»facto 
distribution  of  the  materials  in  th 

mpanj  ing  sketch©*  " — (J.  J.  \  < 
The  M  August,  1910       '< 
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Thk  Efficiencies  of  Crushers.— ,cWhen  making 
comparisons  of  the  efficiencies  of  different  crash- 
ing machines  it  is  desirable  to  be  able  to  estimate 
the  work  actually  done  in  crushing  the  ore  from  a 
given  si/e  of  teed  to  a  given  size  of  product,  the 
screen  analysis  of  both  teed  and  product  being  deter- 
mined. The  method  proposed  for  such  calculations 
is  based  npon  the  principle  that  if  a  quantity  Q  of 
material  that  will  just  pass  through  a  screen  of  m 
meshes  to  t  lie  inch,'  then  the  work  done  is  proportional 
to  Q  w<  -  ,„).  This  statement  is  based  on  experiments 
and  t lie  following  reasons  and  assumptions  : 

Suppose  a  quantity  ',>  of  material  is  made  up  of 
particles  of  an  average  diameter  x,  then  number  of 
particles  is  proportional  to  quantity  divided  by  the 

volume  of  each  particle  ;  that  is  to  \,.     Now,  let  the 

panicles  be  crushed  to  some  .-mailer  diameter  y.     If 

one  of  the  original  particles  is  a  cube,  whose  side   is 

md  this  is  divided  up  into  cubes  each  of  side  //, 

the  division  may  be  effected  by  shearing  along  three 


— — ""            *~^~          -r--""           -**-" 

7>1 

.-» 

' 

— "          — -"**■"          —-*""           ^-"'             *-*~ 

-— •'-■"       —*- —       ^~^        ^*~         — -"*~ 

-  — 

> 

.»* 

set- 
Fis 


Fig.  1. 

of  parallel  planes  at  right  angles  as  shown  in 
1.     The  number  of  such  shearing  planes  parallel 

In 


to  one  side  is     -  1,  and  these  are  each  of  area./.2 

order  to  divide  up  the  original  cube,  then,  along  one 
s.-t  of  the>e  parallel  planes  the  work  required  to  be 


done  i-   proportional  to 


.'/ 


1  ).'•-,    and    since    the 


shearing  has  to  be  effected  along  three  sets  of  planes, 


the  total  work  done  is  measured  by  3  (  —  1 


But 


there   are  —  particles,  and  therefore  the  total  work 
done  in  reducing  a  quantity  'J  from  average  diameter 


to  diameter  y  is  measured  by  — ,  x    31- 


'-,  or 


According  to 


leaving  out  the  constant,  VI     --) 

\!J     ■<) 
this,  if  we  now  further  crush  down  to  diameter  z  the 

additional  work  done  is  0  ( -        ],  and  the  total  work 

done  in  crushing  from  diameter  x  to  diameter  z=Q 


lie  same  as 


if  Hie  crushing  were  all  done  in  one  operation. 

To  make  the  computation,  then,  it  is  necessary  to 
rmine  the  reciprocal  of  the  diameter  of  the 
particle.  But  this  is  very  nearly  double  the  number 
of  meshes  per  lineai  inch  of  thescreen  through  which 
the  particle  will  just  pass,  as  is  seen  from  Tabic  I 
for  the  J..M.M.  standard  laboratory  screens. 

I'    consequently  follows  that  the  crushing  of  a 
•itity  Q  of  ore,  consisting  of  particles  of  uniform 

M 


size  that  will  just  pass  through  a  screen  of  m  meshes 
per  linear  inch  down  to  another  uniform  size,  such 
that  they  will  just  pass  through  a  screen  of  n  meshes 
per  linear  inch,  requires  an  amount  of  work  propor- 
tional to  Q  (n  -  m). 

If,  then,  we  have  material  fed  into  a  machine  con- 
sisting of :  a  per  cent,  of  material  just  passing  through 
jj  meshes  to  the  inch  ;  b  per  cent,  or  material  just 
passing  through  q  meshes  to  the  incli  ;  c  per  cent,  of 
material  just  passing  through  /•  meshes  to  the  inch  ; 
and  this  be  ground  clown  to  a  product  consisting  of  : 
cl  per  cent,  of  material  just  passing  through  5  meshes 
to  the  inch  ;  e  per  cent,  of  material  just  passing 
Table  1. 


Number  of  .Meshes 
per  linear  inch. 


5 

8 

10 

12 

16 

20 

25 

30 

35 

40 

50 

(0 

70 

80 

100 

150 

200 


Diameter  of  Aper- 

Reciprocal oi 

ture  inch. 

Diameter. 

•1000 

10  00 

•0620 

1613 

•050:) 

20  00 

•0416 

24  04 

•(312 

3205 

•0250 

40  00 

•0200 

50-00 

•0166 

60  24 

•0142 

70  42 

•0125 

80  00 

•0100 

100  00 

•0083 

120-48 

•IKI71 

140-84 

•0062 

16129 

•0050 

200  00 

0033 

300  00 

•0025 

400  00 

through  t  meshes  to  the  inch,  the  work  done  in 
grinding  may  be  found  by  first  of  all  computing  the 
work  required  to  reduce  the  feed  down  to  some  very 
small  uniform  size  of,  say,  m  meshes  to  the  inch, 
next   computing   the    work  required  to  reduce  the 

Table  2. 


Machine  A. 

Machine  B. 

Output. 

Output. 

2(1  tons 

per  (lay. 

17  tons 

per  day. 

Feed 

Product 

Feed 

Product 

% 

X 

Through    20  and  on 

40 

103 

■o 

Through    40  and  on 

60 

18-7 

5-8 

Through    60  and  on 

so 

23  5 

29  6 

Through    80  and  on 

100 

12-2 

4-3 

313 

Through  100  and  on 

120 

18-6 

19-7 

14-7 

6-2 

Through  120  and  on 

140 

10-4 

28-6 

8-2 

12-5 

Through  140  and  on 

160 

4-8 

21-7 

7-9 

47  •■_' 

Through  160      ... 

1-5 

25-7 

2  0 

341 

product  of  the  machine  down  to  the  same  size  of  m 
mesh,  and  then  subtracting  the  two  That  is  to 
say,  the  total  work  done  in  the  machiue  is  propor- 
tional to 

a[iii  - /))  +b(m  -  q)  +  c(m  -  r)  -  d(m-s)  -e(m  -  t) 
=  d  s  +  e t  —  ap  —  b q-c r 
because  a  +  b  +  c  =  d  +  e=  100 

This  gives  us  then  a  very  simple  rule  for  finding 
the  work  done  in  a  grinding  machine,  which  we  may 
best  describe  by  a  numerical  example.  Suppose  that 
we  wish  to  compare  the  etliciencies  of  the  grinding 
effected  by  two  machines,  the  feed  and  resultant 
products  of  which  grade  as  in  Table  3. 
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Table  3. 


Mach 

at'   A. 

Machine  B. 

Result  of  Mu 

Itiph  tag  Per- 

Result  ol  Multiph  in-  Per- 

.Multi- 

cenl   _ 

Multiplier. 

centages  bj  Multiplier. 

plier 

Peed 

Prodm  t 

Feed 

Product 

30 

309 

15 

50 

935 

290 

70 

1,645 

2,072 

no 

1,098 

387 

2,817 

110 

2,041) 

2,167 

1,617 

6F2 

13u 

1,352 

3,718 

1,066 

1,625 

160 

720 

3,265 

1,185 

7. nso 

L80 

240 

4,626 

360 

6,138 

8,346 

14,153 

9,422 

15,525 

8,345 

9,422 

Init-  of  grinding 

Units  of  grind 

pei 

•  ton 

5.  SOS 

ing  per  ton  6,103 

Cyanidatiom  ofSilveb  Ores.-  "The  application 
i  i  cyanidation  tosilverores  is  most  largely  practiced 
in  Mexico,  where  the  system  employed  is  generally 
well  known.  In  striking  contrast  to  the  usual  method 
is  t he  treatment  need  at  the  Zamhona  mine  in  the 
Alamos  district  of  Sonora.  The  nnusual  feature  i  -  in 
the  extreme  rapidity  of  the  solution  of  pari  of  the 
silver,  ami  the  peculiaradi  antage  of  concentrating  the 
ore  prior  to  cyaniding.  The  ore  is  an  orthoclase  fel- 
spar, brecciated  and  tilled  withcalcite.  The  mineral 
i-  argenl  ite,  « 1 1 — 1 1  ibuted  t  hroughout  t  he  gangue  in  all 
sizes  down  to  minute  particles.  This  mineral  is 
easily  concentrated  mi  tables,  so  that  50  of  the 
-ilver  content  of  the  ore  can  be  removed  in  t  his 
The  tailing  is  then  cyanided.  A  solution  carrying 
0*075  free  KCN  is  mixed  with  the  ore  in  the  i 
of  6:  I.  the  pulp  being  treated  in  Dorr  classL 
The  Band  goes  to  tnbe  mills,  the  discharge  from 
which  i-  returned  to  the  classifiers  which  in  turn 
discharge  their  overflow  to  Dorr  slime  thickeners. 
The  underflow  is  stored  for  delivery  to  filter  pr< 
as  needed.  In  this  manner  the  Bilver  is  extracted 
from  the  ore  by  merely  concentrating  and  grinding 
in  solution  without  agitation  of  any  kind.  The  silver 
I  need  from  16  <»/.  to  I  '3  oz.  per  ton. 

\-  illustrating  the  seosiblitj  of  tl re  to  cyanide 

•incut  the  following  table  is  given  showing  the 
reduced  silvei  emit  em  at  various  stages  ol  the  ti 

Inent  : 


i  Ire  alter  concentration 

Atter  mixing  w  it i i  solution    ... 

Tube  mill  heads 

Tube  mill  tailing 

Discharge  from  Dorr  thickener 

Atter  Btanding  6  hours 

After  a  6-hour  agitation 

After  a  9-hour  agitation 

After  an  18-hour  agitation     ... 

For  a  short  time  the  mill 
concentration  and  by  cyanidation  *  only.  It  wa 
found  necessary  to  use  a  solution  carrying  0-15  free 
KCN  and  to  supplement  the  other  treatment  by  a 
30-hour  treatment  in  Pachuca  tank-."  B.  B 
Kmitkn. — Mining  ,<„</  Scientific  Press,  Feb,  26; 
Metallurgical  <<n<l  Chemical  Engineering,  viiL,  t. 
April,  1910,  p.  204.     (.J.  A.  W.) 


8-30  Silver,  oz. 

I    is 

5  52 
5-28 


2-28 
218 
196 
1-82 
wa-  operated  w  ithont 


We  have  then  to  multiply  each  percentage  by  the 
number  of  meshes  to  which  it  corresponds.  Thus, 
the  material  passing  through  20  mesh,  and  caught  on 
40,  will  be  considered  to  correspond  to  an  average 
size  of  30  mesh,  and  the  percentage  of  this  class  of 
material  is  accordingly  multiplied  by  30.  Regarding 
the  material  that  passes  through  160  mesh  as 
equivalent  to  an  average  size  of  180  mesh,  we  may 
arrange  the  computation  as  in  Table  .'!. 

Thus  the  total  work  done  in  crushing  by  machine 
A  is  proportional  to  5,808  20  116,160,  and  that  by 
machine  B  to  6,103  x  17  =  103,751,  and  the  crushing 
efficiencies  of  the  two  machines  are  in  the  proportion 
of  116  :  104.  nearly. 

The  theory  underlying  this  method  is  in  general 
accordance  with  the  teste  of  Von  Reytt,  quoted  in 
Richards1  '  Ore  Dressing,'  Vol.  i,  page  305."  Prof. 
R.  W.  Chapman.  Australasian  Inst.  <>j  Mi,,,',,'/ 
Engineers,  Mines  n„,l  Minerals,  Feb.,  1910,  p.  413. 
(A.  R.) 


Slime  Treatment.  "During  the  last  18  months 
a  series  of  interesting  experiments  have  been  made 
by  the  technical  stall  of  the  Great  Fingall  mine  at 
Day  Dawn,  from  which  many  valuable  data  have 
been  obtained.  When  the  idea  of  modernising  the 
slime  treatment  at  the  mine  was  lir-t  mooted,  the 
writer  had  a  small  agitator  fitted  up.  in  which  the 
slime  (cyanide-solution  pulp)  was  agitated  and 
re-circulated  by  means  of  low-pressure  compressed 
air.  in  the  presence  of  lime.     Experiments  conducted 

on   these    lines   -bowed    excellent    extraction-   of  the 

gold.     On  the  erection  of  the  present  vacuum  plant, 

the  treatment  of  the  -lime     w  liicli  w  a-  carried  nut  a- 

nearly  a-  possible  to  the  experimental  method  pre- 
sented numerous  initial  difficulties,  and  it  was 
apparent,  during  tin-  process  of  overcoming  same, 
that  many  points  required  investigating.     To  this 

end,  a  small  experimental  agitator  wa-  erected,   and 

many  experiments  were  made.  The  technical  work 
connected  therewith  wa-  entrusted  to  Mr.  W.  1!. 
Blytb,  a— i-ted  by  Mr.  \V.  I!.  Chomley,  the  chemist 

and  cyanide  plant  foreman  respectively. 

From  laboratory  experiment-.  Mr.  lilyth  found 
that  good  extractions  could  be  obtained  in  an  air- 
tight \e--el  with  the  formation  of  little  or  no  ferro- 
cyanide,  whereas  the  -lime  that  was  treated  in  an 

open    vessel    -howed    pool    extraction-:     fenoc\  anide 

was  formed  iii  large  quantities,  and  a  heavy  con- 
sumption of  cyanide  resulted. 

This  experiment    wa-   next    made  in   the    i lei 

agitator.  But  as  it  wa- found  that  the  agitator  could 
not  be  made  sufficiently  air-tight  to  produce  a  similar 
result,  further  work  on  this  basis  wa-  discontinued, 
and  experiments  were  nndertaken  with  a  view  t<> 
effecting  the  complete  oxidation  of  the  ferrous  salts 

ritation  with  air  in  the  presence  of  lime. 

It   was   proved   that,   in   the  ore  treatment,  it  is 

essential  to  prevent  the  oxidation  of  tin mminuted 

iron  caused  by  abrasion  in  the  process  of  crushing  the 
and   the  experiments  demonstrate  that  this  is 
effectively    accomplished    by    crushing   in   alkaline 
solutions.    In  the  case  ol  -lime  that  ha-  been  expo 
to  t  he  action   of    the   at  mo-phere,    it    i-    n 

decompose  the  ferrous  salt  i ipletelj  bj  n  in 

t  he  presence  of  line-. 

These  data  were  followed  up  in  practice,  and  our 
metallurgical  operations  have  bei  I  on  them, 

with    the   result    thai    the   difficulties   hitherto 
countered   have  been  entirely    removed      I 

-how  n  it   i-  apparent   t  hat   lime  pla  | 
important  part  in  prevenl  ing   t  he  solutii 
cide  forming  -alt-  m  tie-  •  of  theii 

posil  ion  in  the  ot  hei  i 

l»i     \\     li     \v .,;:. 
Sujtji  i     ■  h  .!,  I90U)  that   Iron  will  not   i 
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in  a  solution  of  soda  ash,  lime  water,  or  soda  phos- 
phate. This  appears  to  lie  due  to  the  fact  that  iron 
will  not  rust  readily  except  in  the  presence  of 
carbonic  acid:  lime-water  precipitates  the  latter, 
ami  thereby  prevents  the  solution  of  the  iron.  Heyn 
and  Butr  state  {Electro-Chemical  and  Metallurgical 
Imlnst.ii,  January,  1909)  that  carbonic  acid  acts 
only  an  any  other  acid  in  dissolving  iron  with  the 
evolution  of  hydrogen.  The  presence  of  hydrogen 
would  have  a  decidedly  reducing  effect  on  the  iron 
>alts  in  solution,  and  would,  on  the  addition  of 
sodium  or  potassium  cyanide,  tend  to  produce  ferro- 
cyanide. In  our  slime  practice  we  look  upon  the 
presence  of  an  appreciable  amount  of  ferrocyanide  in 
solution  as  being  indicative  of  high  residue  values. 
Although  ferrocyanide  is  itself  a  solvent  of  gold,  its 
presence  indicates  insufficient  oxidation,  and  a 
probable  excess  of  ferrous  hydrate,  which  would  act 
as  a  precipitant  of  the  gold.  This  is  explained  by 
the  fact  that  when  metallic  iron  particles  are  oxidised 
in  a  neutral  solution,  to  the  soluble  ferrous  state, 
the  addition  of  lime  precipitates  ferrous  hydrate. 
Perrons  hydrate,  however,  takes  a  considerable  time 
to  become  oxidised  to  the  ferric  state  under  the  con- 
ditions of  cyanide  practice,  and  it  is,  therefore, 
reasonable  to  assume  that  this  explanation  accounts 
for  the  indication  mentioned  above. 

II. 

-  veral  improved  methods  of  agitation  and  aera- 
tion have  been  recently  introduced,  which  are  a 
considerable  improvement  on  the  ordinary  method 
of  agitation  by  stirring. 

The  system  introduced  by  the  writer  and  employed 
at  the  Great  Fingall  mine,  consists — in  addition  to 
agitation  by  >tirring — of  re-circulation  of  the  pulp 
through  a  tube  2ft.  in  diameter,  by  means  of  low- 
pp'-siiie  air  on  the  air-lift  principle.  The  tube  is 
connected  to  the  ordinary  agitation  vat.  In  addition 
to  the  absorption  of  air  by  the  direct  contact  of  low- 
—  ure  air  with  the  pulp  there  is  also  a  certain 
amount  of  aeration  caused  by  the  stream  of  pulp 
falling  from  the  delivery  launder  of  the  re-circulator 
into  the  vat.  A  series  of  trials  extending  over  a 
period  of  several  months  showed  that  this  method 
producd  an  increased  extraction  of  gold  ranging  ftom 
••>  8  more  than  that  obtained  by  the  ordinary 
method.  Another  interesting  and  novel  method  of 
aeration,  introduced  by  Messrs.  Wright  and  Jaentsch 
of  Kxlgoorlie  is  that  of  taking  advantage  of  the 
centrifugal  force  pet  up  in  the  process  of  agitation. 
This  is  effected  by  means  of  four  or  more  pipes  of 
about  Sin.  in  diameter,  fitted  to  the  ordinary  asitator- 
gear,  and  set  at  an  angle  of  approximately  45°.  In 
the  process  of  agitation,  the  force  set  up  by  the 
rotary  action  of  the  agitator-gear  to  which  the  pipes 
are  fixed.  causes  the  pulp  to  How  through  the  pipes 
and  in  falling  from  the  oitlets  of  pipes  thr<  ugh  the 
atmosphere,  it  i>  brought  into  direct  contact  with  the 
air.  This,  in  addition  to  increasing  the  agitation, 
facilitates  the  aeration  of  the  pulp  In  order  to  com- 
pare the  efficiency  nf  these  two  systems,  a  number  of 
trial*  were  mad.-  by  Mr.  C  C.  Freeman,  metallurgist 
at  the  G rent  Fingall  mine.  The  results  obtained 
from  approximately  1,500  tons  of  slime,  showed  that 
the  Fingall  -y-t"m  yielded  an  extraction  of  82  3% 
and  the  Wri»bt-Jaerits<  fa  method  8(f9%  of  the  gold 
content-  of  the  slime,  which  averaged  !  -4s.  per  short 
ton  The  increased  horse-power  over  that  absorl  ed 
by  ordinary  agitation  was  in  the  fonner  4  0  ami  the 
•  I  05.  Allowing  for  the  cost  of  po  er  at  2s.  6d. 
per  Icr-e-power  da  v.  tie-  difference  in  favour  of  the 
Wright  Jaen'sch  system  it*  equal  lo8*875s  nercharge 
Against  this  however,  the  Fingall  system 


shows  an  increased  extraction  of  gold  of  1'4%,  which, 
on  the  value  of  94s.  per  ton,  is  ecpual  to  01316s.  per 
ton,  or  9-75s.  per  charge  of  75  tons.  Consequently  a 
comparison  of  power  and  extraction  shows  a  difference 
in  favour  of  the  Fingall  system  of  only  105d.  per 
charge  which  can  be  regarded  as  negligible  and  the 
two  sy7stems  may  therefore  be  considered  equal  in 
efficiency  and  economy  " — Journal  of  Chamber  of 
Mines  of  Western  Australia,  June  30.  1910,  p.  169. 
(H.  A.  \Y.)  

MINING. 

Per  Square  Fathom.— "I  have  followed  Ameri- 
can mining  practice  for  several  years,  and  even 
wandered  as  far  from  the  Brown  Palace  hotel  as 
Central  City,  where  the  sturdy  Cornishmen  still 
measures  ore  by  the  '  cord.'  In  other  districts  I 
have  been  accustomed  to  hear  ore  expressed  in  the 
unit  of  the  ton  of  2,000  lb.  There  has  never  been, 
so  fai  as  I  am  aware,  any  serious  objection  to  the  use 
of  this  unit  in  the  metal-mining  operations  of  the 
Western  States,  whether  the  ore  comes  from  vertical 
veins  or  from  inclined  and  flat  deposits  of  greatly 
varying  width. 

It  is  true  there  is  no  deposit  of  ore  in  the  United 
States  exactly  resembling  the  auriferous  '  banket  ' 
of  the  Rand.  But  there  are  depo-its  where  the 
mining  and  stoping  methods  pursued  are  comparable. 
In  such  districts  as  Leadville,  Colorado  ;  Joplin, 
Missouri  ;  Mercur,  Utah  ;  the  Cccur  d'Alene,  there 
have  never  been  any  especial  difficulties  in  computing 
the  cost  of  mining  and  tieatment  on  the  basis  of  the 
ton  of  2,000  lb.  weight.  Yet  in  any  of  these  bedded 
deposits,  the  variations  of  stoping  width  are  as  great 
as  on  the  Witwatersrand. 

Referring  to  the  suggestion  of  Mr.  H.  F.  Marriott, 
on  which  you  comment  in  your  May  issue,  that  the 
value  and  cost  of  mining  the  ore  of  the  Rand  shall 
be  computed  'per  square  fathom,' I  should  like  to 
ask,  as  a  layman  who  has  never  seen  the  Rand,  how 
this  basis  of  computation  is  going  to  simplify  the 
already  somewhat  complicated  Rand  cost-sheets  ? 

What  is  a  fathom  ?  Except  among  sea-faring  men, 
its  use  is  confined  to  a  few  mining  districts  in  Eng- 
land. Originally  the  word  '  faden'  was  imported  to 
Cornwall  from  Germany,  and  'fathom'  was  the 
neatest  the  local  population  could  attain  toward 
pronouncing  it.  The  original  length  was  probably 
anout  seven  feet.  It  was  gradually  adopted  by  the 
Land's  Endeis  to  denote  the  depth  to  which  the 
average  man  can  dive  below  the  surface  of  the  sea. 
Thus  gradually  it  has  cine  to  mean  in  England  six 
feet,  and  is  in  universal  use  as  a  nautical  measure. 
There  is  no  re  son  why  the  word  should  be  forced 
into  metal-mining  practice  in  the  Australian  and 
South  African  gold-fields,  in  which  the  entire  civilized 
world  takes  an  interest.  I  remember  to  have  read, 
two  years  ago,  an  interesting  and  carefully  prepared 
paper  on  the  deep  leads  of  Australia.  I  read  parts 
of  it  twice,  but  at  the  end  it  meant  nothing  to  me. 
The  value  of  the  paper  was  vitiated  by  the  writer's 
repeated  use  of  '  fathom,'  '  square  fathom,'  etc.  To 
my  mind  we  may  as  well  refer  to  the 'port' and 
'  starboard  ;  walls  of  a  vein. 

There  are  numerous  French,  German  and  American 
shareholders  in  the  gold  mines  of  the  Rand.  Is  it 
fair  to  these  gentlemen,  who  must  take  an  extremely 
live  interest  in  the  reports  of  the  various  companies, 
to  introduce  at  this  da'e  an  entirely  new  system  of 
valuation,  es-en  ially  British  and  'limited  in  accept- 
ance ?  To  hope  for  the  general  adoption  of  the  metric 
ton  is  impossible.  Failing  this,  the  ton  of  2  000  lb. 
comes  the  nearest  to  an  universal  weight  possible  for 
use  in  American  or  English  mining  communities. 
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To  me  it  does  not  seem  an  impossible  tiling  for  u 
mine  manager  to  figure  out  bow  much  a  ton  of  ore 
costs  to  mine  ami  treat,  however  large  tin'  operations, 
and  however  complicated  the  system  of  accounting. 
The  same  may  he  said  of  its  assay-value  and  the 
amount  recoverable  by  the  system  of  treatment  in 
use.  Without  appearing  to  criticise  too  handily 
from  a  dist  nice,  it  nevertheless  appeals  to  me  that 
the  type  of  mining  science  which  seeks  to  impose  on 
the  most  productive  gold  industry  of  the  world  ;i 
system  of  accounting  entirely  at  variance  with 
standard  practice  as  recognised  elsewhere  i-  on  a  par, 
for  example,  with  that  psendo  science  of  certain 
modern  geologists  who  have  invented  a  system  of 
Kick  nomenclature  intelligible  only  to  themselvi 
C.W.P."     Honolulu,  dune  fi. 

"Although  1  have  never  been  on  the  Rand  yel 
a-  a  mining  engineer  and  as  a  shareholder  in  some 
of  the  It. .ml  mines  I  think  I  am  entitled  to  record 
my  pro' est.  against  the  adoption  of  Mr.  II.  1-'. 
Marriott's  'square  fathom'  system  of  quarterly 
returns  My  knowledge  of  the  subject  is  entirely 
derived  from  a  pamphlet  '  A  New  Policy  in  Mining,' 
containing  extracts  from  Mr  Marriott's  Bpeech  on 
the  proposed  system  of  ret  urns  and  newspaper 
comments. 

I  find  in  the  Century  Dictionary  : 

1  Squaw  fathom,  in  mining,  36  sq.  ft.  of  the  vein, 
measured  on  one  of  the  walls,  and  including  its 
whole  thickness.  The  available  amount  of  on-  in  a 
mine  worked  on  a  regular  fissure-vein  is  usually 
reckoned  by  the  square  fathom.' 

This  definition  is  a  good  illustration  of  the  falli- 
bility of  dictionaries,  tor  with  an  acquaintance  of 
many  of  the  milling  districts  of  the  world  and  an 
extensive  peiusal  of  mining  reports  I  only  know  of 
two  districts  where  the  'fathom'  whether  it  be 
square  or  cubic  I  do  not  know — is  useil  :  Lake 
Superior  and  Cornwall.  And  in  my  mind  there  is  no 
question  that  the  above  definition  is  wrong  for  ore 
in  fissure  wins  is  n<,i  usually  reckoned  in  square 
fathoms,  but,  in  tons. 

It  ought  to  be  axiomatic  that  any  change  made  in 
mining  reports  should  be  in  the  direction  of 
uniformity  und  not  of  diversify,  snd  if  Mr.  Marriott 
bad  suggested  the  use  of  the  square  metre  and 
gramme  for  making  bis  returns.  I  should  have  felt  a 
certain  amount  of  sympathy  with  him.  I  am  quite 
sure  he  will  hear  a  strong  protest  fioiii  the  Fieneb 
and  German  shareholders  when  be  attempts  to  inflict 
this  ancient  measure  upon  them.  .And  in  my  own 
case  I  bud  it  so  troublesome  to  contend  with  the 
different  »orts  of  tons  and  ounce  in  English  speaking 
countries. and  with  cargas,  arrohas,  mxres,  zo'otniks 
per  loo  poi  ds  and  dolifi  per  cubic  sagene  in  foreign 
lands  thai  I  cannot  welcome  the  introduction  of  this 
oh  oleic    unit     of     me  isurelnenl       the     fathom      into 

modern  mining.  Consequently  I  sincerely  hope  that 
many  other  engineers  will  join  me  in  protesting 
against  <  his  anachronism. 

It  is  con-oling  to  sec  that  Mr.  Marriott  does  not 
have  implicit  faith  in  bis  new  system,  foi  I  i 
that  he  proteoses  to  make  i.is  quart* rlj  returi 
present  '•oth  on  the  basis  of  ions  milled  and  the 
square  fa) h>>m  Thus  the  rea'ei  id  these  reports 
will  have  the  blessed  privilege  id  ignoring  the  square 
fathom  returns  if  he  so  desires  Mr  Msrri  Itabo 
states  ( i •.  I   ):  '  though  in  discussing  th  'iples 

I  leave  oul  mention  of  the  word  '  ion  '  as  f*i 
possible  to  do  so.  it  is  (,i   conrsn  ui  i 
t  he  internal  operations  of  the  mine  und-  ntrol 

of  the  manager  the  measurement  h)  thin  method  w  ill 
always  i.e.  used  io  a  certain  extent   in  In  rack 


of  bis  operations.'      But   in    spite  of   this  u-e  of  the 
ton-milled  costs   in    the   mine  and   in  his  quart 
returns,     Mr.    Marriott    calmly    announces    (p     |(J 
'  Working  costs  per  ton    milled,    in   s,,   far  ils  the\ 
concern    anyone    beyond    the    loo*l     interest    of 
manager  in  his  details  of  working,  are  as  dead  a 

proverbial  doornail.'     This  is  a  st  Uement  that  set 

to  me  strangely  at    variance  with   the  facts,  for,  as 
Far  as  I    know,   the   use  of  the   ton  as  a  basis 
estimating  costs  is  Mill  world-wide.      Moreovei 

regards  the  Kami,    I    find    that    in    the   statement  of 

the  results  for  the  six  months  ending  June  30,  1910 

(published  iu  the  Financial  Turns  for  July 23,  1910) 

nothing  is  used  in  estimating  costs  except  toils  of 
ore  milled.  Hence  I  fail  to  see  what  authority  Mr. 
Marriott  has  for  saying  that   working-costs  per  ton 

milled  are  dead. 

I    have    not    seen    a    clear    account    of    what      Mr 

Marriott  means  by  bis  square  fathom  system,  but  I 
gather  from  his  various  remarks  that  he  intends  to 
divide  the  ore  reserves  into  blocks  whose  gold 
content  can  be  accurately  estimated  :  this,  I  take  it, 
is  what  lie  means  by  his  cryptic  utterance  (p.  IS) 
'  the  ore  reserves  arc.  or    should  be.  blocked  oul   into 

s  did  units  of  sneta  a  Bize  that  then  exterior  informa- 
tion will  give  a  fairly  accurate  estimation  of  their 
interior  contents.'  Mr.  Marriott  further  -tales  that 
against  each  of  these   blocks,  on   a   Btoping  plan  the 

value  of  the  gold  contents  as  estimated  for  the  total 
value  of  the  reserve-,    should    be    written    in    pounds 

sterling  and  the  square  fathomage  noted  alongside.' 
\  separate  ledger  account  is   to  be  kept   with  each 

block,  anl  all    expenses    incurred    in   extracting   the 
gold— including   the  due   proportion  of  outside  ex 
penses   -are     lo     be    charged     up    against    the:    gold 
obtained.     The  balance  remaining  to  thecielit  of 
this  block,  after  the  ore  has  all    been  extracted  and 

treated,  wil'    be    the    profit    available    for   dividends 

Mr  Marriott  gives  a  much  fuller  -t  tement,  but  I 
think  the  above  fairly  represents  his  v  iew s.  I  fail  to 
sei'  any  reason  why  lie-  square  fathom  age  should  lie 
ll-e  I  to  get  at  the  value  ol  his  blocks.  To  determine 
their  v  alues  i  he  ton  unit  must  be  used,  Mid  as  tins  i-t 
the  case  why  drag  in  the  square  fathom  ! 

Mr.  Marriott  says  that  tin-  square  fathom  has  the 
advantage  of  giving  the  manager  'the  fullest  scope 

possible      sr,,|,e  far  bej  ond  t  hat  w  hich  he  has  enjoyed 

in  the  past  to  show  what  he  i-  worth  as  a  respon- 
sible individual.'  Ml  Marriott  does  not  explain 
exactly  what  he  means  by  this  phrase,  and  I  decline 
to  guess  at  his  meaning  except  to  assume  that  it  has 
something  to  do  with  working  the  blocks  into  which 
he  lias  divided  t  he  ore  reserves.  Now  the  ex  tract  ion 
ild  from  t  liese  bloc!,  number 

of  physical  operations  in  t  he  mine  and  on  the  sip 
and  I  cannot  see  why   there    is   any    occult    power   iu 
writing  the  words  "square  fathomage"   on  a    map 
that  enables  a  manager  to   make   i profit  than  if 

be  w  role  !  lie  Words  "  Ion-  ol 

\  Becond  advantage  mentioned   i-  (p    10   that  the 
ild  cont  ci, i  s  of  all  youi     (Mi     Marrio 
speaking    tn   minin  in    Johannesburg) 

•  p  i  item    on  vv  bid, 

\   must   I.  I    upon    than    ll  the 

•     III   I  he   pa 

li  i-  plain  enough  ib. it  'In-  accurate   work   in 
ii  ol  nothing  to  do  with  th    system  by  which  the 
result  s  of  unci)   woi  k    w  i  t  In- 

[••-ii  i mpliug  and 

well  expressed    in    valu< 
square  fat  liom,  and  ; 

from  thi»  point  of  view,   has  no  ad'  the 

tonn  i 
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Sull  another  advantage  claimed  for  the  square 
fathom  system  is  that  comparison  can  be  more 
readily  made.  Mr.  Marriott's  words  are:  (p.  24) 
•  the  ore  reserves  are  recorded  in  terms  of  the  area 
within  which  they  are  included.  That  area  has  a 
distinct  relation  to  the  remaining  claim  area  of  the 
Company's  property,  and  a  direct  comparison  with 
this  remaining  ground  can  be  made  on  the  same 
basis.  The  profit  now  being  obtained  and  to  be 
expected  from  these  reserves  is  reduced  to  terms  of 
profit  of  gold  contents  per  unit  of  area,  and  the 
quarterly  returns  of  all  other  necessary  details  are 
reduced  to  the  same  unit.  There  is  thus  made  a 
straightforward  and  progressive  means  of  comparison 
Ketween  the  valuation  of  the  mine,  the  profit  being 
obtained  from  the  current  working,  the  estimated 
profit  Irom  the  developed  ore  reserves,  and  the 
relation  of  the  extent  of  the  current  operations  and 
development  to  the  prospective  life  of  the  mine. 
These  records  are  thus  reduced  to  one  simple, 
absolute,  and  easily-comparable  basis,  which,  when 
it  is  once  understood,  will  be  found  to  present  a 
much  clearer  statement  of  the  current  operations  and 
future  prospects  of    the    Company   than    has   in  the 

f>a-t  heen  possible  with  the  more  complicated  system 
litherto  adopted." 

I  understand  that  this  statement  (made  by  Mr. 
Marriott  at  the  annual  meeting  of  the  Village  Main 
Reef,  on  June  15,  1910)  means  that  it  is  easier  to 
compare  areas  in  square  fathoms  than  tonnages,  but 
I  cannot  see  in  what  respect  areas  are  the  better 
unit  for  making  comparisons. 

Perhaps  it  will  be  plainer  to  take  a  concrete  case. 
Let  us  assume  that  on  January  1,  1909,  Block  No.  1 
measuring  2,000  square  fathoms  containing  £40,000 
in  gold  :  "i  stated  in  the  usual  manner,  Block  No.  1 
contained  20,000  tons  of  £2  ore,  or  £40,000.  If  on 
December  31,  1909,  this  Block  No.  1  measured  500 
fathom-  and  contained  £10,000  in  gold  we  should 
know  that  ^  of  the  block  had  been  worked,  but  we 
Bhould  know  it  exactly  as  well  as  if  we  were  told  that 
the  Block  contained  5,000  tons  of  ore  worth  £10,000. 
And  for  my  part  I  cannot  see  that  the  statement  in 
square  fathoms  gives  any  more  information  than 
does  the  statement  in  tons.  What  is  true  of  one 
block  will  he  true  of  all  the  blocks  and  hence  true  of 
the  whole  mine.  It  does  not  follow,  however,  that 
rase  there  is  no  need  of  altering  the  present 
system  of  keeping  accounts  on  the  Band,  as  regards 
the  ton-milled  unit,  that  Band  mining  methods  and 
Band  accounts  are  perfect,  and,  in  fact,  Mr.  Marriott 
ha-  pointed  out  a  number  of  places  where  improve- 
ment- <;in  be  made. 

One  improvement  that  is  needed  not  only  on  the 
Band  hut  in  other  mining  districts  is  the  adoption  of 
e  system  by  which  the  capable  and  hard-working 
manager  shall  get  credit  for  his  good  work.  As 
mine- are  now  run,  'a  good  mine  makes  a  good 
manager 'and  conversely  the  best  manager  living 
will  gain  but  little  reputation  if  he  is  unfortunate 
enough  to  have  charge  of  a  poor  mine.  At  present 
the  criterion  of  good  management  is  apt  to  be  low 
king-costs  per  ton  when  in  reality  maximum 
profit-making  should  lie  the  sole  tesl . 

igineer  knows  that  it  is  possible  to  have 
two  adjoining  mines,  working  on  similar  ore 
deposits,  mine  A  with  high  working-costs  per  ton 
making  a  profit,  and  mine  I!  with  low  working-costs 
making  a  loss.  Mr.  Marriott  concludes  from  this 
well-known  fact  that  a  mere  comparison  of  working- 
taper  ton  give-  no  information  ;i-  to  technical 
-kill  and  business  judgment  of  the  management, 
and  seems  to  think  that  a  comparison  of  the  profits 


made  per  square  fathom  would  be  fairer  to  the 
managers  than  a  comparison  made  on  tonnage  costs  - 
but  I  feel  quite  sure  that  if  Manager  A  made  £10- 
profit  per  square  fathom  worked,  while  Manager  B- 
only  made  £2  the  average  shareholder  would 
immediately  conclude  that  A  was  the  better  man, 
although  a  careful  study  of  all  the  conditions  might 
show  B  to  be  A*s  superior  in  all  respects^ 

It  is  certainly  discouraging  for  an  ambitious 
manager  to  be  always  tied  to  poor  mines  and  thus 
never  have  proper  credit  for  his  careful  work.  In  an 
ideally  perfect  community  it  would  be  possible  to- 
classify  the  mine  managers  according  to  the  ex- 
cellence of  their  work  and  without  reference  to  profits 
made  by  the  mine  over  which  they  had  charge,  but  I 
douht  if  this  idea  can  be  put  into  practice  at  present. 

Another  improvement  that  ought  to  be  made  is 
the  furnishing  of  the  shareholder  with  an  official 
valuation  of  his  shares  and  a  statement  of  how  this 
valuation  is  arrived  at.  The  present  practice  of 
throwing  an  undigested  mass  of  statistics  at  the 
shareholders  bead  is  not  instructive,  and  the  intro- 
duction of  the  square  fathom  would  give  no  addi. 
tional  information  of  value. 

In  my  opinion  every  annual  report  should  contain 
an  official  valuation  of  the  shares  of  the  company 
concerned.  This  could  surely  be  done  by  some 
independent  committee  of  course  unconnected  with 
financial  inter'  sts  of  any  kind. 

A  report  such  as  the  following:  "We  value  the 
shares  of  the  So  and  So  Mining  Company  at  £3i  " 
would  be  worth  more  to  the  shareholder  than 
libraries  of  printed  statistics  and  acres  of  mining 
maps.  I  am  so  coniident  of  the  value  of  such  a 
system  of  independent  estimates  that  I  take  this 
opportunity  of  suggesting  that  such  a  course  should 
be  taken.'-— C.  W.  PURINCTON,  W.  H.  Shockley, 
The  Mining  Magazine,  July,  1910,  p.  115.     (J.  E.  T.> 

Baggeridge  Colliery  Equipment.— "Great 
interest  centred  in  the  pit  bottom,  which  is  being 
arranged  for  the  simultaneous  loading  of  four-deck 
cages,  requiring  the  removal  of  a  large  area  of  the 
strata  to  form  the  insets,  and  extensive  robbing  of 
natural  support  on  opposite  sides  of  the  shaft.  To 
compensate  for  the  weakness  caused  by  such  removal 
arches  of  special  construction  have  been  constructed. 
These  extend  for  a  distance  of  15  yards  on  either  side 
of  the  shaft  and  are  roughly  elliptical  in  section. 
The  greatest  diameter  in  the  clear  of  each  ellipse  is 
vertically  from  floor  to  roof  54  ft.,  while  the  greatest 
diameter  at  right  angles  thereto  is  27  ft.  These 
arched  galleries  starting  at  the  shaft,  14  yards  below 
the  floor  of  the  Staffordshire  10  yard  seam,  which  is 
here  about  20  ft.  in  thickness,  are  formed  with 
concrete.  The  appearance  presented  to  view  when 
making  an  inspection  of  them  is  that  of  a  smooth 
surface,  the  bricked  portion  being  merely  the  surface 
lining  next  the  roadway,  behind  which  the  specially 
reinforced  concrete  has  been  first  placed.  At 
intervals,  however,  the  bricked  surface  is  hidden 
from  view  by  large  steel  channel  frames  which 
encircle  the  chamber  and  connected  cross  girders,  one 
at  each  decking  level,  to  strengthen  the  resistance  to 
the  immense  side  pressure  already  in  evidence. 

At  the  end  of  the  inset  galleries  the  continuation 
of  the  roads  is  of  reduced  section,  more  particularly 
in  height,  merging  into  barrel  arches  of  21  ft. 
diameter,  the  whole  being  carried  at  a  pre-determined 
regular  gradient,  irrespective  of  the  dip  of  the  seam. 

The  actual  lining  of  one  of  these  roads  now  in 
progress  with  reinforced  concrete,  together  with  the 
preliminary  timbering  for  supporting  the  large  ex- 
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cavations  necessary,  were  seen,  and  were  objects  of 
great  interest  to  the  visitors.  In  these  road's  there  is 
14  inches  facing  of  brickwork  behind  which  is  a  :>  ft. 
thickness  of  concrete  reinforced  by  Kahn  bars. 
Experience  has  rendered  some  modification  i 
in  the  shape  of  the  bars  which,  when  first  used  of 
arched  shape  in  the  roof,  were  unable  to  resist  the 
strains  thrust  upon  them,  resulting  in  breakas 
the    brickwork   and   downward   protubet  1   the 

bar-  along  the  centre  of  the  r<  adways       Min 
of  15  ft.    and  of  8  ft.   width-  arc  also  in  cours 
construction  or  intended  to  be,  and  in  this  way  will 
be  carried  a  consi  lerable  distance  and  hereafter  he 
used  as  main  haulage  roads. 

The  Ransome  ver  Meyer  machine  for  mechanically 
mixing  the  concrete,  consisting  of  crushed  slag,  -anil 
and  Portland  cement,  with  a  regulated  water  supply 
to  the  mixer,  was  also  inspected.  This  is  driven  by 
a  small  engine  from  a  belt  on  the  surface,  and  the 
concrete  is  discharged  into  tubs  ready  to  he  -em 
down  t lie  pit.  The  pit  frame  i-  of  steel  lattice 
girders  7,3  ft.  in  height. 

The  main  winding  engines  are  4-eylinder  tandem 
compound  with  Corliss  valve-,  built  by  Messrs. 
Fraser  &  Chalmers,  Ltd.  The  drum  i-  slightly 
conical  at  each  end  and  parallel  in  the  cetitie.  18  ft 
in  diameter.  The  engines  are  fitted  with  Whitmore'a 
steam  re'verser  and  steam  brake,  and  are  capable  of 
raising  4<Wi  tons  per  hour  from  a  depth  of  (i-l.'!  yards. 
The  boilers  are  of  the  Lancashire  type,  30  ft.  by 
8  ft  0  in.,  carry  150  lb.  pressure,  and  are  litte.l  with 
Sugden's  downtake  superheaters  and  Gieen's 
economises " — Iron  and  Coed  Trades  Rt  vit  w,  Jnly  1. 
1910,  p.  14.     (A.  K.i 
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Automatic  Filtkr.— "The  firm  Albert  Kahlert, 
Berlin,  have  brought  out  a  lilter,  which  is  suitable 
for  filtering  tinctures,  wines,  liqueurs,  photographic 
solution-,  etc.  It  consist-  of  a  ribbed  and  perforated 
porcelain  cylinder,  round  which  the  lilter  paper  i- 
rolled  and  kept  in  place  with  rubber  hands.  Tin' 
tii in  maintains  that  50  litres  of  wine  or  tincture  can- 
be  lilt>red  in  an  hour,  without  any  waiting,  and  by 
using  only  a  quarter  of  a  -beet  of  lilter  paper. 
Chemiker  Zeitung,  No.  74.  1910.     (T.  I),  i 


B<  ii"  IP's  •  Spray"  Method  of  Metal  Deposi- 
tion.—  Thi-  method  seems  to  be  superior  in  many 
respects  to  electro  plating.  The  metal  to  be  deposited 
i-  forced  through  a  suitable  nozzle  by  means  of  highly 

compressed    and    heated    gase8   and    thrown    iii  a  line 
-pray  or  mist  against  the  object  to  be  plated. 

With  easily oxidieable  metals,  bydroven,  nitrogen, 
or  superheated  steam  should  be  used.  The  spray  or 
ini-t  strikes  the  object  with  great  force  and  the 
metal  coating  produced  i-  exceedingly  linn,  uniform 
and  smooth. 

\  plate  6  mm.  thick  can  be  deposited   in  8  i"  i'1 

id-.     The  temperature  of  tin-  mi-t  i-  only  M>  to 

80°  C. ,  because  on  account   of  the  expansion  of  the 

gases  at  the  nozzle  mouth,  a  con-  drop  in 

temperature  i-  brought  about     amounl  '><»nt 

C      This   method   i-  pnrtirularlj    soil 
for  metal-  like  till,  lead,  cop  per  and  aluminium,  ii 
from  the  last  namedmetalac  ntingcanh 
a  linn ue->  hitherto  anal  tained  by  ele  I  i<>n. 

The  process  dues  got   require  the  aai 

supervision  demanded  by  t  In 

and  by  it  on  account  of  the  absence 

with  lit  lie  heal    ami    lire    resist  il 

wax,  paper  and  wood,  can  be  coated.  - /■ 

July  I,  1910,  p.  1214.        I  • 
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Abstracts   of   Patent   Applications. 


(C. )     520/09.     Thomas  Henry  Bradbury.     Improve- 
ments in  electric  resistance  furnaces.     12.11.09. 
This  invention   relates  to  an   electric   furnace   in 
which   a  metallic  wire  is  wound  in  the  form  of  a 
solenoid  embedde  I   in  slagwool  around  a  mufftQ  of 
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suitable  refractory  material  such  as  clay,  etc 
furnace   is   intended   for    heating    drills, 
smelting  bullion,  etc. 


The 
assaying, 


(C.)    461/09.     Hans  Charles  Bear.    Improvements  in 

ore  storage  and  handling  devices      <i.  10.09. 

The  object  of  this  invention  is  to  allow  the  most 
economical  ore  bin  in  a  given  space  and  to  provide 
feeding  means  specially  adapted  tor  handling  large 
quantities  of  ore. 

The  ore  which  is  discharged  from  chutes  under  the 
storage  bins  is  transported  to  the  mortar  boxes  l>\-  a 
travelling  belt  of  constant  speed  in  a  constant  stream 
less  in  quantity  than  the  aveiage  consumption  of  the 
stamps,  and  the  excess  feed  is  furnished  by  a  well 
known  automatic  feeder  actuated  by  the  stamps, 
or  the  transporting  belt  itself  is  arranged  a-  an 
automatic  feeder  in  such  a  way  that  when  the  mortar 
box  is  tilling  up  an  electric  resistance  is  put  before 
the  C.C.  motor  which  drives  the  belt  and  thus 
reduces  the  speed  of  the  latter. 

(C.)      411/09.      Gustavius  Adolphus  Sheeley.     Im- 
provements in  linings  for  tube  mills  and  the  like. 
S.9.09. 
This  application  relates  to  improvements  in   tube 
mill  liners,  and  consists  in  providing  renewable  pegs 
or  posts  which  are  wedged  in  grooves  formed  in  Beg 
mental  plates,  and  turned  to   lit  the  interior  of  the 
mill.    Various  forms  of  grooves  and  fittings  are  shown 
in  the  drawings  and  are  covered  by  the  claim-. 

(C.)  566  "ill.  Robert  Allen.  Improvements  in  appa- 
ratus for  filtering  or  clarifying  liquids.  8.12.09- 
This  application  is  for  a  clarifying  filter,  in  which 
submerged  filterdeaves  of  the  type  of  the  Moore  or 
Butters  are  used.  The  filtering  action  is  due  to  the 
pressure  exerted  by  a  low  bead  of  liquid.  The  appa- 
ratus is  designed  for  the  clarification  of  liquids  cloudy 
with  suspended  matter. 

(C.)     322/10.      Nobela     Explosive    Co.,     Ltd.    (1), 

William  Tuxford  Evans  (2).     Improvements  in 

electric  igniting  apparatus  for  fuses  and  the  like. 

7.7.10. 

This  application  relate  to  a  fuse  tiring  apparatus 

in  which  a  Beries  wound  generator  is  manually  driven 

through    the  agency  of  a  quick  threaded  screw    and 

nut.     An  arrangement  is  included  for  diverting  the 

current  during  the  process  of  operation  from  a  circuit 

internal  to  the  apparatus,  to  the  external   circuit    in 

which   are   placed   the   fuses    to    be    tired.     There    is 

also  a  magnetically  actuated  contact  which  prevents 

the   external   circuit   from    being  closed    unless    the 

current  generated  exceeds  a  predetermined  value. 

(C.)     .127/09.     Sidney    Hickman     Adam-.      Improve 
mentis  in  means  for  regulating  or  shutting  off  the 
underflow  from  de-watering  and  classifying  cones 

and  the  like.      19.11.09. 
The  application  refers  to  a  CUl  oft  gate  for  thicken 
ing  cones  in  which  an  inclined  Burface  or   can    in   the 
rotating  member  causes  the  gate  to  close  tightly  over 

the   orifice   of   the  cone,    rendering  it   a  water-tight 

joint.    The  Mil  face  of  the  -ate  i-  co\cie.|  with  leather 
or  other  resilient  material. 

(C.)    203/10.     Thomas    McCraw.     Improvements   in 

tube  mill  linings.     30.4. 10. 

This  application  relates  to  improvements  in  tube1 
mill  linings  and  consists  in  the  insertion  of  bars  "i 
steel,  "i  other  hard  metal,  longitudinally  between 

and  flush  with  courses  of  flint  or  other  hard  Btoni 

prevent  wear. 

(C.)    388/10.     Hugh  McMenamin  (1),  Francis  Allen 

(2).     Improvements  in  ore  feeding  mean-  tor  the 

-t.unp  of  stamp  mill-.      I  f.7. 1". 


The  apparatus  consists  of  two  end  rollers  prox . 
with  flanges,  the  -pace  between  the  flangi 

about    the    same    width    a-    the    i,  ,■,)    chute.      I 
rollers   from    the    end    drum-    for    a    conveyoi 
-in  face,  and  motion  i-  imparted  to  the  bell  i,v  ,, 
of  any  Buitable  friction  drive  such  a-  i-  commonly  in 
use  already  on  other  forms  of  ore  .  the  driving 

power  being  applied  through  the  drum  Dearest  the 
mortar  box.  or  alternately,  through  both  end-  of 
drums.  The  rock  from  the  ore  bin-  slide-  down  the 
feed  chute  on  to  the  conveyor  belt,  and  in  order  that 
the  weight  of  the  ore  may  not  distort    the   -int.,. 

the  belt,  an  intermediate'  roller  (or  rollers)  i-  intro- 
duced below  that  part  of  the  belt  on  which  mo 

the  ore  rests.      The  applicant-  claim  that  the  ab- 
of   this   supporting   roller  or   roller-    in  any  pre\  ion- 
similar  device  caused  the  endless  belt  to  sag,  and  so 
rendered  effective  driving  very  difficult,  and 
that   the  result  of  the  irregular  feeding  of  the  ore 

eau-e-  excessive  wear  and  tear,  and   frequent    break 
of    the    -tamp-,  the    feeder   itself,  and  its  part-. 

These  intermediate  rollers  are  not  positively  driven, 
and  the  whole  apparatus  i-  simply  an  ordinary  eon 
veyor  belt  with  intermediate  idlers  No  return  idlers 
are  used  to  -npport  the  return  surface  of  the  belt. 
this  being  unnecessary  owing  to  the  short  length  of 
the  conveyor  belt. 

Provision  is  made  for  taking  up  the  Btretcb  of  the 
belt  in  the  usual  way.  i.e.,  by  mean-  of  adjusting 
screws  by  which  the  distance  between  the  end  rollei- 

I'iin  be  increase  d. 

Provision  i-  also  made  to  apply  a  Bcraper  to  the 
underside  of  the  trout  drum  so  a-  to  prevent  any  mud 

or  stones  adhering  to  the  belt  after  it  has  passed   the 
feed  opening  in  the  mortar  box. 
The  claims  made  are  three  in  number.     The  in-- 

two   cover   an  endless  belt  to  be  n-ed  for  the  pm: 

of  feeding  ore  into  stamp  mills,  in  combination  with 
intermediate  roller-  for  the  purpose  described,  while 
the    third    claim    covers    the    combination-     with 
BCraper  under  the  front  drum. 

(C.i    328/10.     Otto    Liebkneoht     Improvements  in 
the  manufacture  of  -odium  cyanid-.     '.i.T.  10. 
This  application   describes  a  method  of   preparing 
sodium  cyanide  by  passing  the  vapours  of  tryinethy 
Iamin  into  molten  metallic  sodium. 

1         511/09.     Sidney   Bherard   Osborn.      Improve 
mente  in  tube  mill  linings.     10. 1 1.1 
This  specification  describes  a  tube  mill  liner  with 
roughened  or  corrugated  pegs  or  rib-  to  facilil 
retention  of  pebble-  in  the  channels. 


Selected  Transvaal  Paiem  Applications. 

Kklatim;   to  Chbkktry,   Hktallubgi    wi> 

Mini  N 

Compiled  by  C.  EL  M.  KifiCH,  P.M.  Chart  Inst  I'  A. 
(London),  Johannesburg  (Meml 


(  S.B. — In  this  list  (Pj  Mta 
tion,  <        omplett   specification.      The   r<"- 

given  it  that  oft  tkt  mm  tlmt  qJ  the 

applicant,  ana  tit-  >l<>t,  ilmt  of  filing.) 


(P.)    4.YJ  10.    Willie, I  Brereton  Crofton     Impr 
ment-  in  rotary  engines.     13  B  I" 

P  i       »."».{  in       James    Bon  j*\       Improvemi 

•in;,'  tn  the  -lamp-  of  -tamp  mil  •  In 

(P.  i      154/10       l;  i  Imp  ,  hi 

hooks  for  mining  and  other  pin  |n. 
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455  10.     Henry    Hooke.     Improvements    in 
cent  -     <i  itors  or  filters.     14.9.10. 

(IV    457  1m'    David  Laird.    A  coating  for  metallic 
or  e  a    of   corundum    to    prevent 

-     ...      15.1J  . 

.:   Wells  (1),  Walter  Lo-den 

.-:its   in    i he   construction   of   shafts, 

imp.  batteries.     15.9.10. 

"  l>.  r-    McLacblan   Graham.     An 

improve  tor-support  for  aerial  electric   wires. 

16.9.10. 

460  10      Arthur  Frederick    Gunstone.     Im- 
pio\  -  in  or  relating  to  detachable  wheel  rims. 

16.9.10. 

Isaac   Francis  Taylor   (1),    Samuel 
■vements  in  cranes.     17.9.10. 

Peter    Petersen.       Improvements 

relating  to  granolithic  paving  slabs  and   the   like. 

17.! 

464  10.       Kurb    Wilhelm    Otto    St-hweder. 
Improvements     relating      to     centrifugal      pumps. 
17  V 
(P.)     -Hi."  K»      Lars    Pedersen.     Improvements    in 
.  .lust  produced  in  rock  drilling      20.9.10. 

Thomas  Taylor.     Improvements  in 
woven  driving  belting.     20.9.10. 

P.)  467/10.  William  Henry  Hutchinson  (1), 
Malcolm  Canmore  Inglis  (2).  Improvements  in 
gripping  and  handling  appliances.     21.9.10. 

41  8  10.  Arthur  Wilson  Ferns.  Improve- 
ments in  acetylene  gas  geneiators  and  lamps. 
21.9.10. 

469,  10.  Frederick  Arthur 
8  liechel.  Apparatus  for  separating 
like  materials.     22.9.10. 

Lewis   Condict    Bavle 
-8.9.10. 

Lewis   Condict   Bayles   (1),    Albert 
Improvement  in  pressure  fluid  tools. 


Maximillian 

minerals  and 


Impro 


ve- 


_  47"  10. 
ments  in  oilers. 

(C.)     471  10. 
Hibbs  Taylor. 
23.9.10. 

(P.)  473  10.  Ernest  Holroyd  Martin.  Improve- 
ments in  discharge  means  fur  stamp  mills  and  other 
crashing  machinery.     26.9.10. 

75  10.  Norman  Frederick  White  (1),  Thomas 
Robert  Dib  in  ■_'  .  Percy  James  Drain  (3).  An 
improved  tafcty  catch  gear  for  mine  skips,  or  cages 
lirts,  elevators  and  like  vehicles.     27.9.10. 

[P.  474  1H.  John  Webb.  A  self  supplying 
water  power  pumping  machine.     26.9.10. 

P.  47'i  b».  Daniel  Edward  Hockly  (1),  Herbert 
Cauguan  (2)  Improvements  in  machines  for  husking 
•shelling  ami  grading  maize.     27.9.10. 


Changes  of  Address. 

Metnbt ,    find  Associates  are  requested  to  notify  the 

amediately  of   any   change   in  address, 

otha  possible  to  guarantee  the  delivery  of 

J'"1  The  Secretory should  be  noticed 

of  non-receipt  of  Journals  and  Notices  at  once. 


ANGUS,  Thos.,  i»  Ariston  Mine,  via  Klerksdorp. 
Aicdernk.  K.  A.  S.,  I  o Greylingstad  ;  c/o  Mr.  D.  R. 

Colman,  P.  O.  Pilgrims  Rest. 
Bali.,  H.   >.,   l/o   London;   c/o    Bank   of   Montreal, 

Montreal,  Canada. 
BaTi.DOW,  H.  I    .  I  »  London:   Kotrhkar,   Orenburg 

Dt,  Russia. 
I'.i.vth.   W.    B.,  l/o  Lnwlers;   c/o    Messrs.    Bewick, 

Moreingand  Co.,  Kalgoorlie,  \V.  Australia. 


Chapple,   A.  J.,   l/o  Scaweil ;  Philip  Street,  Parra- 

matta.  Xew  South  Wales. 
Cotter,  A.  J.,  l/o  Johannesburg  ;  Cinderella  Conso- 
lidated G.  M.  Co.,  Ltd.,  P.  O.  Box  75,  Boksburg. 
CrtoxiN",  J.,  l/o  Schweizer  Reneke ;  P.  O.  Box  4800, 

Johannesburg. 
Daniel   James,    l/o    Langlaagte  ;     Xew    Primrose 

G.  M.  Co.,  Ltd.,  P.  O.  Box  193,  Germiston. 
Dope,  J.  V.  X.,  to  728,  Equitable  Building,  Denver, 

Colo.,  L'.S  A. 
Evans,  Samuel,  to  79,  Xugget  Street,  Johannesburg. 
Eraser,  A..  I  o  Benoni  ; 

P.  O.  Box  14,  B.akpan. 
Gerlixgs.  H..  to  P.  O.  Box  3,86,  Johannesburg. 
Gibbings,    G.    \\\,    to   P.    O.    Box   390,    Salisbury, 

Rhodesia. 
Gibson,  J.  R.,  to  P.  O.  Box  587,  Bulawayo. 
Gusney,  P.,  l/o  England  ;  Old  Xic  Mine,  Bulawayo, 

Rhodesia. 
Holden,    W.  C,  to  Xorth  Randfontein  G.  M.  Co., 

Ltd.,  P.  0.  Box  31,  Randfontein. 
Isaacs,    R.    McL,    l/o    London;    Don    Proprietary 

Mines,  Ltd.,  Gwelo,  Rhodesia. 
JOHNSON,   Tom,   to  Ferieira  Deep,  Ltd.,  P.  O.  Box 

1056,  Johannesburg. 
Lee,  H.  J..  /  o  Randfontein  ;  Xew  GochGold  Mines, 

Ltd.,  P.  O.  Box  109b\  Johannesburg. 
Levsox.     Wm.,     l/o     Rhodesia;      Robeits     Victor 

Diamonds,  Ltd.,  Victor,  O.F.S 
Mackenzie,  A.   Wilkie,  l/o  Sabie  ;  Village  Main 

Reef  G.  M.  Co.,  Ltd.,  P.  O.  Box  1091,  Johannes- 
burg. 
Melvill,  Geo.,  l/o  Florida  ;  Geldeuhuis  Deep,  Ltd., 

Cleveland. 
XiCOLAUS,    R.    C,  l/o  Johannesburg;'  Mining   and 

Metallurgical  Club,   St.   Ermines,  Westminster, 

London,  S.  W. 
Parsea,    A     E..    1,o   Eureka;  Lonely   G.    M.    Co., 

Inyati  District,  Rhodesia. 
PERKIN,  D.    W. .   l/o  Knights;  Xew    Unified   Main 

Reef  G.  M.  Co.,  Ltd.,  P.  O    Box  5,  Maraisburg. 
RotiEKTS,    S.,    Ijo    Krugersdorp  ;    P.     O.    Box    361, 

Salisbuiy,  Rhodesia. 
RoSS,   A.    W.,   l/o  Day  Dawn;  Vivien   G.   M.    Co., 

via  Lawlers,  W.  Australia. 
Schwabe,    S.    B.,   l/o  Krugersdorp;   Staff  Quarters 

Crown  Mines,  Ltd.,  Foidsburg. 
Sharp,  E.  Miles,  /jo  Ariston  ;  Xew  Modderfontein 

G.  M.  Co.,  Lid.,  P.  O.  Box  25,  Benoni. 
Smith,  Rowland,  l/o  Umsweza;  Harvey's  Chance, 

Gulden  Valley,  Rhodesia. 
Staci-Oole,  A.  R",  Ijo  Rhodesia;  French  Bobs  Mine, 

Louws  Creek,  Barberton. 
Summers,  Edward,  /  o  Klerksdorp  ;  Witwatersrand 

O.  M.  Co.,  Ltd.,  P.  O.  Box  1,  Knights. 
Thomas,  J.   Fred,  l/o  Knights;  "  Miramar,"  Per- 

ranp  >rth,  Cornwall. 
Tucker,    P.    A.,    l/o    Germiston  ;    Robinson    Deep 

G.  M.  Co.,  Ltd.,  P.  O.  Box  1488,  Johannesburg. 
VAt/GHAN,  J.  E..  I  o  Boksburg  ;  Inspector  of  Mines 

Office,    Winchester   House,    P.    O.    Box    1132, 

Johannesburg. 
WAGNER,  Dr.   P.  A.,  l/o  G.S.W.  Africa;  P.  O.  Box 

2083,  Johannesburg. 
Whellr,  A.  S.,  l/o  London;   P.   O.   Box  48,  Salis- 
buiy, Rhodesia. 
White,  C.    K.     l/o  Johannesburg ;    Crown   Mines, 

P.  O.  Box  156,  Fordsburg. 
White,  H.  A.,  l/o  Germiston;    Roodepoort  Central 

Deep,  Ltd.,  P.  O.  Box  114,  Roodepoort. 
YATES,    John    Ijo   Johannesburg;    P.   O.  Box   401, 

Salisbury,  Rhodesia. 


THE       JOURNAL 


'iF    THE 


Chemical,  JttetaUitrgical  anti  iQtnhu  Society 


of   South   Africa. 


The  Society,  (is  ■<  body,  is  not  resjwt  .,>,„,_ 

/,'.  production- from 


Vol.  XI. 


NOVEMBER.    1910. 


No.  5. 


Proceeding's 

AT 


Ordinary   General   Meeting-, 
November    19,   1910. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
November  19th.  Dr.  James  Moir  (  President)  in  the 
chair.     There  were  also  present : — 

13  Members:     Prof.    ('<.    II.  Stanley,   Mea 
'       B.   Saner,    W.    R.    Dowling,   I!.   Allen,  K.  L. 
Graham,  Tom  Johnson,  E   J.  Laschinger,    II.   A. 
White,   Prof.   J.    A.   Wilkinson,    S.    Beaton,   W. 
Beaver,  A.  J.  Bowness,  ('•.  L.  Burnett,  J  Chilton, 
M.    II     Coombe,    T.    I  Donaldson,    I!.    G 
W.  W.  Besom,  A.  15.  [nglis,  A.   E.    Irwin.  J.   II 
Johnson,  A.  J.  Johnson,  (>.   A     Lawson,  J.    Lea, 
W.  D'Arcy  Lloyd,  II.  S.  Via  .r,  F.  A.  Md 

P.  T.  Morrisby,  E.  Pam,  J.  I".  Pyles,  A.  Redfern, 
E.  Roberts,  G.  A.  Robertson,  A.  II.  Scarf,  <:.  IJ. 
Smith,  S.  II.  Steels,  Ralph  Stokes.  W.  A.  C. 
Tayler,  A.  Thomas,  C.  Toombs,  C.  F.  Webb,  and 
E.  M.  Weston. 

'JO  Associates  and  Students:     Messrs.   M 
Archibald,  W.  E.  Burrows,  F.  < '.  Carbis,  G.  J.  V. 
Clarence,  .1.  Cronin,  C.  N.  Davies,  C.   I..   De 
W.   J.   N".   Dunnachie,  J.   Gibson,    <>     Ban 

15.  W.    Bolman,  A.    Kin-    I,.  T.    I  3     II. 

Olivier,  F.  J.  Pooler,  II.  15.  Powter,  T.  L.  Thome, 
W.  Waters,  I*'.  Wartenweiler  and  E.  .1.  Wiseman. 

IS  Visitors,  and  Fred.  Rowland,  ry. 

The  minutes  of  the  previous  monthly  meet: 
as    printed   in    the    October    Journal,    were    eon 

firmed. 

NKW    UBHB1  I 

Messrs.   W.  Beaver  and   E.  J.  Lascbinger  w< 
appointed  scrutineers,    ami    after  their  scrutiny 
of  the  ballot    papers,    the   President    annoui 

that   all  the  candidates  for  membership  had  Ken, 

unanimously  elected,  as  follows  : — 

(i.i  kbry,   Waltkr  John,  P.  0.  1!"n   1112,  Johan- 
nesburg.    <  lyanider. 


Giddi  \ .    Ci  \rin     Lbsi  ii  .    i:  lsI    Kand   Proprietary 
Mines,  Ltd.,  I'.  <  >.  I;  !.  Cyan 

Tiiom  vs,    \i.i  iii  i:.  Durban   Roodepoorl    Deep,    I 
I'.  <).  Box  1 10,  Roodepoort.     SI, in  Boss, 

Wells,  Eric  Frani  i-  Vesey,  Village  Deep,  F.td  , 
I'   ' ».  Box  ill"),  Johannesburg.     Mine  Captain. 

The  Secretary  :     Since  th  •  last  meeting 
Society  the  following  have  been  admitted  by 
the  ( louncil : — 

A    Associates. — 

Chester,    William,    I'.   0.    Box    i<r:..   Germiston. 

Amalgams  I 
I'll. mi  i:.    Jr  .    II  \i:i;V    JoSKPH,     I'.     < ).     Box     I 

Johani  mi    Amalgamator. 

I'm  i  MAN,  Ch  \i:i  i  s  CUTHBKl    .(.■••  ,t  Fingall  Con 
dated  < ;.  M.  Co.,  Ltd.,  1>;.,\    Dawn,   \\  • 

Australia      Metal 
McDn  i.ri'.   I»  vyii),  mis  Deep,  Ltd  .  f„-\c 

land,     i  !yanider. 

As  Students.  — 

Cowles,    I'.i  oi  m     Pomrrov,   Simmer  Deep,  Ltd., 

P.  < ».    Box  miston.      Reduction   W 

Lea 
McLean,    <   vlvin  S  Simmer  and  .lack   : 

prie  Ltd  ,  P.  0    Box  192,  <  iei  mi 

Tube  M 

Geneb  \i.    I'.i  -in  ! 

The  President  :     I   have  a  letl 
from  Mr.  Si  uarl   M  irtin,  who  i  be  is  un 

end  thi>  meet ing  t b  rough  111x3 
[  have  also  i 
Mining  and  Metallurgical  terms  b 

to  the  end  of  this 
month.      In    the   meantime  we   b 

r  from  the  [nstitul  M ining  and   M 

•  1 1 1 1 1  u'   'lit    n    is 
question.     I    think   the  subject    maj 
this  end,  that    [n 

'•ppoi  t unit . 
th'-  matter  tin. illy. 

A  third  matter  which   I   I 
addi  '  In-  I  'ill.  ten 

.  a    phot 
I 

out    Hilt 

iund  in 

at  th 
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I  ^  \XI1>K    AS    AN     [JSSECTK  1 1 > K. 

Prof.  J.  A.  Wilkinson  (Member  of  Council) : 
In  order  to  prevent  any  misconception  which 
might  otherwise  possibly  arise  in  connection  with 
an  abstract  recently  inserted  in  the  Journal,  and 
mentioned  by  Mr  Thomas  at  the  last  meeting, 
1  heir  to  state  that  the  procedure  adopted  by  the 
Council  in  such  matters  deprives  abstractors  of 
.  responsibility  in   publication.     Further,  one 

held  responsible  for  the  experiments 
and  opinion  of  others.  As  cyanides  are  used  so 
largely  here.  I  thought  that  the  note  would  prove 

to  members.  Unfortunately  I  came 
in  somewhat  late  at  the  last  meeting  and  did  not 
know  that  tin.-  matter  had  been  mentioned  until 
the  printed  copj  "f  the  Jour  mil  came  to  hand. 

CHEESA*    STICKS. 

Mr.  T.  Donaldson  read  the  following  contri- 
bution on  behalf  of  the  author  : — 

Mr.  W.  Cullen  (Past  President) :  At  the  last 
meeting  of  the  Society  I  mentioned  that  Messrs. 
Brock,  of  London,  had  introduced  a  cheesa  stick 
which  seemed  to  do  very  well  in  practice.  Since 
then  further  experience  has  been  gained  with  it, 
and  as  a  result  some  small  modifications  were 
made  which  are  embodied  in  the  samples  which 
are  exhibited.  A  (jiiantitative  analysis  of  the 
ingredients  has  not  been  made  yet,  but  they 
chlorate  of  potash,  barium  nitrate, 
magnesium  and  shellac.  In  order  to  make  the  igni- 
tion certain  and  easy,  a  little  touch  paper  is 
nd  round  the  working  end.  The  stump,  or 
handle-.  1  of  about  two  inches  of  wood,- 

which  enables  the  .-tick  to  be  burned  right  down 
in. 
In    order   t"  ascertain  whether  the  gases  were 
nous  or  not,    \  gin.  of  the  cheesa  stick  mixture 
-  ignited  by  electric  means  in  a  gas  tight  bottle 
c.c.     The  resulting  gases  had  the 
imposition  : — 

Per  cent. 

Oxygen  ...  ...      1927 

Nitrogen,  etc ...     7<S  02 

Carbon  monoxide  ...  '20 

bon  dioxide  ...       191 

Nitrogen,  oxides  of         ...  Nil 

will    b<  they    are   very   low   in   carbon 

noxide.      Ii.  to   ascertain    the   probable 

iation  of  the  mine  air  underground,  taking  the 
ition  of  pure  air  to  be  : — 

Oxj  ...  ...     20-90 

Nil  ...  ...     7906 

bon  dioxide  ...  -n  | 

-    ■■  ith  the  analysis  above  as  ;i 

sen  calculated.     If  one 

*',  Zulu  for  hot 


of  these  cheesa  sticks,  containing  18  gm.  of 
combustible  mixture  be  completely  burned  in  an 
enclosed  space  filled  with  air  and  measuring 
6  ft.  x  6  ft  x  8  ft.,  i.e.  with  a  capacity  of  2<S8 
cub.  ft.,  the  air  afterwards  would  have  the 
following  composition  : — 

Per  cent 

Oxygen  ...  ...      20"87 

Nitrogen  ...  ...      7  9  "05 

Carbon  monoxide  ...  "0035 

Carbon  dioxide  ..  '07 

One  of  the  advantages  of  this  cheesa  stick  is  that 
it  can  be  burned  right  to  the  end.  Supposing 
oidy  one  inch  of  it  is  necessary  to  .set  off  a  round, 
the  remainder  can  be  kept  for  further  use.  If 
used  in  this  way  it  comes  out  quite  as  cheap,  if 
not  cheaper  than  the  spit  fuse,  and  the  advantages 
over  the  blasting  gelatine  stick  are  obvious. 

Once  ignited,  the  stick  is  extremely  difficult  to 
put  out,  and  it  even  withstands  the  concussion  of 
the  underground  blast.  It  burns  for  6  minutes 
40  seconds  to  6  minutes  45  seconds,  but  of 
course  there  are  slight  variations  as  between 
stick  and  stick.  The  flame,  as  you  can  see,  is  bluish, 
and  shows  up  very  well  underground.  There  is 
only  one  further  improvement  which  has  been 
suggested,  and  it  will  be  given  effect  to,  viz.  the 
waterproofing  of  the  paper  wrapping,  which 
would  make  it  better  able  to  withstand  the 
underground  conditions. 

The  President :  I  am  sure  we  all  thank  Mr. 
Cullen  for  his  interesting  contribution. 

Mr.  E.  J.  Laschinger  (Member  of  Council) : 
I  was  talking  to  one  of  our  Past-Presidents,  Mr. 
S.  H.  Pearce,  and  it  occurred  to  both  of  us  that 
it  might  be  a  very  good  idea  to  try  the  lighting 
of  fuses  with  an  ordinary  blow  lamp  as  used  by 
plumbers.  If  a  special  lamp  were  constructed  of 
a  convenient  size,  we  thought  it  would  be  a  good 
thing  to  try.  AVe  know,  of  course,  that  the  com- 
position of  the  gases  from  such  a  light  would  be 
free  of  noxious  fumes  or  any  really  dangerous 
constituents. 

The  President :     It  has  a  blue  flame,  has  it 

not  .' 

Mr.  E.  J.  Laschinger :  Tes.  I  bring  it  up 
as  a  suggestion  as  to  whether  it  would  not  be 
advisable  to  try  it,  or  if  it  has  been  tried  the 
results  might  be  ascertained. 

Mr.    H.    A.   White  (Member  of  Council)  :     I 

have  to  point  out  that  that  kind  of  lamp  is  on 
the  same  principle  as  the  Primus  stove,  which 
was  so  strongly  condemned  by  the  Society  a  little 
while  ago. 

Mr.  E.  J.  Laschinger :  It  is  very  much 
more  convenient  and  gives  a. strong  heating  dame. 
I  am  certain  from  my  own  experience  of  lighting 
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fuses,  although  I  have  not  tried  this  lamp  myself, 
that  a  blow  lamp  would  ignite  the  fus  11  as 

any  cheesa  stick  ever  invented. 

Mr.  H.  A.  White:  Personally  1  hive  no 
objection  to  using  a  Primus  lamp,  but  this  Society 
has  practically  condemned  the  use  of  them. 

Mr.  E.  J.  Laschinger :     In  the  hands  of  the 
inexperienced  ordinary  public. 
Mr.  H.  A.  White:     Or  mini 

Mr.  M.  H.  Coombe  {Member)  :   1  noticed  that 
the   moment    water   was    applied    ;•>    the  ch 
stick    by    Mr.    Donaldson    it    was  extinguished. 
That    certainly  renders    it    impracticable 
underground,  in  wet  winzes,  shafts  or  faces  gener- 
ally.      It  could   only  be   used   in  a  very  dry  I 
Another  important  factor  which  takes  away  from 
its  efficiency  is  its  lighting  power.   It  gives  a  dull 
bluish    light,    which    would    be    very   difficult    t" 
find  fuses  by,   and    in  tie'  endeavour   to   <-,  ,lv 
a    substitute    for    tin/    ordinary    gelatine     eh 
stick  this  most  important  point  in  •  •  in 

mind. 

Mr.  J.  Chilton   {Member):     We   tried    tl 
new  cheesa  sticks  at  the  Village  Main  Reef  last 
Thursday,  and  there  was  only  one   complaint  in 
the  whole  mine.     Otherwise  tiny  were  a  pei 
success. 

Mr.    T.    Donaldson    {Member):      Although 

these  cheesa  sticks  are  put  out  by  water,  let  them 
dry  a  little  and  they  are  as  good  B  lin. 

Mr.     M.     H.    Coombe:     Referring  M 

-  suggestion  that  a  modification  ol 
plumber's  blue  Hani-  would  lie  an  efficient  ligh 
medium,  I  consider  it   most  impracticable.     The 
miner  is  burdened    with  sufficient  paraphernalia 
now,   and   hedged   round    with    regul 

rictions  which  sufficiently  hamper  him   in   his 
work  without   having  to  carry  a   plumber's  blue 
flame    lamp   around    with    him.  t  i 
tins  of  paraffin  or  petrol.    I n  a  dry  I  ic<   • 
medium  can    be   used   for  lighting  than 
If    "  nicked  "    in  er  mann 

absolutely  officii  nl    and   quick,  ami   whei 
'•  spitting  "  i-   burnt    out   when 

round  of  5  ft.  fuses  it  i-  a  warning  to  the 
to  ••  get   out      n  nether   his   fi 
not.  but   in   wet  faces  nothing 
gelatine  cheesa  stick  bas  as  yet 
the    member-    of  this  will    b  • 

battle  to   fight    before   th 
miie 

Mr.  J.  H.  Johnson  ( .1/  tie- 

word    cheesa    stick    is    used 
Speaking  of  metallurgical   and   min 
believe  the  -ub  commil  I  ided  that 

cheesa  stick   should  m 

I,  ami  tO  Bpell   Li 


The  President:     1  believe,  Mr.  Johns* 
Zulu  dictionaries  have  Bpecial   ways 
the   word,    \i/..  Uhirn   and  .    but    v. 

ipp  tiently  bilingualized  the  word  for  the  J 
and  the  result  l-  not  very  pretty. 

Mr.   E.    J.    Laschinger:    1    should   like 
know    th--    objection    t"    the    blow     lamp 
for  increasing  miner's  paraphernalia,  1  would 

much  rather  enjoy  an  innocuous  atmosph(  re  with 
a  blow  lamp  in  a  confined  Bpace  than  the  - 

18    usually  prevailing.       What    we    have    t 
in    the   elimination    of    the   cheesa  stick  . 
rid    of    tie-    noxious  -rising  from  th    I 

which  an-  'he  most  harmful  gases  the   mil 
ever  t->  fear.      I  do  not  think   we   can 
the  danger  the--  gases  mean  t"  tin-  miner's  h< 
ami  tie-  sooner  something  is  adopted  which  will 
do  away  with  tie-  dangerous  fumes  and    _ 
harmles  so  much  th  I  think  i 

miner  ought  t"  thank  those  who  try  to  intri  i 
something  of  that  kind  to  prolong  his  life.  Tl 
I  do  n  weighty  argument   ii 

on  that  it  would  be  extra  paraph  I  ' 
Tie-  ch<  kes  some  time  to  m  mipu 

A   blow   lamp  might  require  a  few  minutes  i 

_',  but    in   ti 
lighting  the  fuses  I  think  it  would  take  no  n 
time  and  we  have  the  argument  in  fav<  a    . 

such  a  harm  me. 

Mr.  T.  Donaldson:     This  cheesa  stick  I 
described  h  is  no  harmful  gases  whatever. 

Mr.  M.   H.  Coombe  {Membei )  :     I   tn 
men,  iize  tin-  imp 

>ne  of  tie-  most   inn 
•  tie-  minei  's  work  is  t. 
hi-  fuses.     Th  ~*   "i    I 

hole-  depends  on  ti  ct  1  i i_' h t i 1 1 ^r 

them        In  addition  t.>  this  the  i 
of  tl  I  Respite  the  adv  . 

if  fuse  i 

miner  knowing  this  "Ii 
up  '  as  ipn  d'le  that  he  n 

from  th  minimum  "i  I ime.     I lereii 

■ 
mil 

I    w  hii  ■ 
in  tie-  '  i.  it  burn-  Blowlj 

a  hich  ■ 

and   qu 

hin  lit    up  :  fourth, 

mil  ■ 

1  i 
mil. 
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lus  neck,  and   the   boy  in  the  rear  with  a  tin  of 
paraffin  or  petrol. 

Mr.  E.  J.  Laschinger  (Member  of  Council)  : 
1  have  had  some  experience  of  lighting  fuses.  I 
have  been  underground  in  a  very  wet  shaft  and 
lit  20  fuses  one  after  the  other  after  everyone 
eke  had  cleared  out.  I  am  not  speaking  from 
ignorance  of  the  subject.  Although  I  have  not 
had  a  chance  of  lining  that  sort  of  work  this  last 
few  years,  1  should  be  quite  prepared  to  do  it  at 
any  time.  1  think  a  plumber's  blow  lamp  would 
be  a  good  thing  to  try  and  see  whether  it  is 
adapted  or  could  be  adapted  to  the  purpose.  I 
do  not  wish  to  lay  down  the  law  that  a  blow 
lamp  should  be  used  all  along  the  reef  but  because 
of  what  I  know  of  lighting  fuses  and  of  what  I 
know  of  blow  lamps,  I  think  the  experiment  is 
worth  making  If  the  gentlemen  who  criticise 
me  would  try  a  blow  lamp  and  let  us  know 
their  experience  we  should  know  something  more 
about  it. 

Mr.  A.  Redfern  (Member)  :  I  think  that  for 
Stopes  and  drives  there  can  be  nothing  better  than 
the  '•  .-pitting  fuse  "  for  lighting  holes.  If  a  large 
number  of  holes  has  to  be  fired,  then  a  fuse  of 
eijual  length  to  those  in  the  holes  charged,  should 

"  nicked "  every  half  inch,  the  "nick"  made 
by  cutting  out  a  small  wedge  shaped  portion  of 
the  fuse,  always  reaching  the  core.  To  ensure  a 
i  light  which  will  not  be  extinguished  by 
cot  cussion,  a  torch  should  be  used,  as  described 
by  .Mr.  E.  M.  Weston,  or  a  similar  one  made, 
without  using  a  candle  from  the  wax  coated 
paper  in  which  some  firms  supply  explosives. 
\\  hen  firing  i  barges  in  a  wet  sinking  shaft,  or  in 
of  falling  water  in  stope  or  drive,  the  miner 
carries  both  knife  and  "  cheesa  stick  "  in  one  hand, 
takes  up  and  holds  the  fuse  with  the  other  hand, 
while  he  nicks  it  with  the  knife  and  lights  it  from 
the  cheesa  stick.  Therefore  a  blow  lam])  or  other 
to  efficiently  replace  the  "cheesa  stick," 
must  be  capable  of  being  held  and  used  in  the 
Bame  hand  with  the  knife. 

Mr.  G.  Hi. click  Smith  (Member):    I  should 
like  to  draw   your  attention   to  a  lamp,  recently 
invented    locally,   with    which    experiments    are 
d    at    pre-'  nt,   I    believe    by    the 
Miik-  Tind-  Committee.     The  lam])  contains  a 
mixture    of    calcium   carbide  and    calcium    phos- 
phide,   and    a    gas    is    given    off,    which    ignites 
I  have  personally  used  this  lamp 
-'tiling  up   fuses  and  it  worked 
quite  all  light,     it  was  impossible  to  blow  it  out. 
I    believe    experiments    were    also   satisfactorily 
h    it  on    the  Village  Deep. 

The  President  :  Does  it  not  get  too  hot  to 

_  it  a  few  iiiiniit 


Mr.  G.  Hildick  Smith:  No,  it  is  protected 
with  asbestos  packing. 

Prof.  J.  A.  Wilkinson  (Member  of  Council)  : 
I  should  like  to  ask  Mr.  Saner  if  electric  firing 
has  been  used  here  to  any  large  extent.  That 
undoubtedly  is  a  method  which  would  do  away 
with  the  cheesa  or  any  other  kind  of  firing  stick. 

Mr.   C.    B.    Saner   (Vice-President)-.    I    was 

very  keen  to  try  electric  blasting.  Mr.  Weiskopf, 
from  the  Dynamite  Factory,  offered  to  try  it 
underground.  On  arrival  at  the  mine  I  informed 
him  we  were  going  to  blast  38  holes,  but  that 
before  going  below  I  would  like  to  see  a  demons- 
tration of  it  on  the  surface.  I  sketched  out  the 
actual  plan  of  the  shaft,  full  size.  The  mine 
captain  marked  out  the  position  of  the  38  holes  ;: 
the  fuses  were  connected  up  from  outside  the 
area  of  the  shaft  :  the  electric  battery  was  pressed 
down:  final  result,  eleven  misfires.'!!  If  Prof. 
Wilkinson  would  come  down  into  a  shaft  bottom 
in  two  or  more  feet  of  water  in  a  dimly  lighted 
humid  atmosphere  standing  amongst  the  fuses  he 
would  realize  the  difficulties  of  electrical  firing  in 
this  particular  case. 

Mr.  M.  H.  Coombe  :  Electric  firing  is  efficient 
under  certain  conditions.  The  prime  condition 
is  that  each  hole  must  be  free  to  carry  its  own 
burden.  In  other  words,  there  must  be  no 
"easers."  In  the  Kimberley  open  face  workings 
battery  firing  was  largely  used  and  with  success, 
but  only  on  large  benches  where  each  hole  had  a 
free  "  burden.''  Electric  firing  can  be  used  in 
shaft  work,  and  indeed  in  any  class  of  mine  work, 
but  it  would  be  necessary  to  fire  in  "  rounds," 
and  as  this  is  a  loss  of  time,  and  a  loss  of  time  is 
a  loss  of  footage,  present  day  practice  on  the  Hand 
cannot  allow  of  electric  firing.  Time  fuses  must  be 
used,  as  often  the  results  of  twelve  to  fifteen 
holes  depend  on  the  successful  breaking  of  three 
or  four  in  front  of  them,  and  these  must  be  timed 
to  go  in  front  of  the  back  holes. 

Mr.  W.  WaterS  (Associate)  :  With  regard  to 
Mr.  Saner's  remarks  about  misfires  with  electric- 
blasting,  I  should  like  to  mention  that  I  was 
present  with  Mr.  Weiskopf  when  the  experiments 
were  made.  The  misfires  were  not  the  fault  of 
electric  blasting,  but  must  be  attributed  to  long 
storage  of  the  fuses  at  the  Dynamite  Factory. 
Careful  examination  of  the  fuse  heads  proved 
that  the  flashing  mixture  around  the  platinum 
bridges  had  become  affected  by  dampness.  I  have 
tried  electric  blasting  with  success  on  various 
mines  of  the  Hand,  both  in  stopes  and  drives, 
and  this  method  of  firing  holes  can  be  made 
effective  and  efficient  if  miners  will  give  it  the 
necessary  time.  On  the  Rand  every  miner  is  in 
a  great  hurry  to  blast  his  holes  and  get  to  the, 
surface  as  soon  as  possible.       If   electric  blasting 
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were  insisted  upon  by  the  Govemment  and  li- 
mine managers,  there  should  be  no  difficulty  in 
making  it   successful    in   every   way.       We  have 

electric  fuses  of  two  kinds:  (1)  instant  u 
(2)  with  delay  action.  It  is  possible  to  ' 
whole  face  at  one  time,  and  t<>  arrange  for  the 
shots  to  go  off  in  the  required  rotation.  I  hall 
be  pleased  at  any  time  to  prove  to  Mr.  Saner 
that  electric  blasting  can  be  made  a  success  of, 
both  above  and  below  ground. 

Mr.  G.  Hildick  Smith  :  I  was  engaged  in 
sinking  shafts  in  a  colliery  district  at  home  w 
all  the  blasting  was  done  by  electricity,  using 
high  tension  detonator-  tired  from  the  mine 
power  service,  a  round  of  sump  hole-  being  first 
fired  simultaneously  ;  if  it  was  found  that 
these  had  fired  all  right,  the  remaining  holes 
making  up  a  complete  round  were  finally  tired 
simultaneously  also.  Electric  firing  by  means  of 
a  magneto-exploder  was  also  successfully  resorted 
to  in  driving  the  cross  measure  drifts. 


THE  SHRINKAGE  METHOD  OF  STOPING 
AT  THE   FERREIRA  cold*  MINK. 


I!     <:.  Ilium  k  Smith    I'.  S   .  F.G.S.  (M 

'  lenerally  speaking  nam!  methods  of  ston- 

ing on  the  Hand  are  the  exception  rather  than 
the  genera]  rule,  owing  chiefly  to  the  average  dip 
of  the  reef— which  may  1><-  taken  at  about   30 

being  too  flat  to  admit  ol    He-  adoption  ■ 
methods,  and  it  is  for  this  reason  that  the  "  back 
filling"   and    "shrinkage"    method-   ol    overhand 
stoping  are  perhaps  not  sn  clearly  um  I  on 

this  field  as  they  should   i 

The  author    is    fortunate    enough    to    be    in 
charge  of  ill  il  section  of  the  Fei  i 
in  v.  hich  a  bloi  nind,  dippii 

of  about   70  .  is  being    worked  oul 
\\  hat  may  perhaps  be  said  he  first 

tion   of  the    "  shrinkage      method 
stopi   ■_        ■  he  Rand,  not  tab 

the    in  died 

which  are   renden  d   m 
on  -o  many  mil 
In    view    ol    tl 

nt  into  the  question 

and  also  into  the  " 

Closely     all: 

ii  which  a  few 
The    folio  in 

the    ho] 
bringing  these  met  I 

mop  in    ill 

in 


working  unpared    with    the, 

imon    and    dangerous     ui 
employed  on  the  highly  inclini 

The  subject  b  divided   into  the  foil 

ing  heads  :  — 

(I  and  •■  'hack  filling       i 

ol  overhand  stoping  as  practised   in 
parts  of  the  world. 

I  A  detailed  description  of  the  "shrii 
method    as   applied    at    the    Ferreii 
Mining  <  !o.,  Ltd. 
Advant    i  the  "  shrii      _       method. 

Disadi  ii,-  the  '•  shrinkage  "  m<  thod 

inclusions  and  possible  further  applies 
lity   on    the    Eland    and    in    South    Al 
illy. 
(6)   Bibliography. 

I  1 )  Shrinkagt   "/<</    Back    Filling   Met) 
hand    Stoping.      By    the    ,-  shrink  ig< 
Kick    filling    methods  rhand   stoping 

understood  those  methods  of  break  and  by 

means  of  which  ore  bodies  having  a  dip  ol  about 
50     or  over  are   worked   out    from   the   \  w 
levels  upward-  as  opposed  to  the  various   urn 
hand  methods,  which  necessitate  the  working  out 
being  done  from  the  levels  downwai 
Tin  ••  Back  Filling  '  Methoa 
tig.     This  method  differs  from  the  "shi 
method     inasmuch    as    the    -toped 
they     are    formed    are     filled    with 
rock,  debris,  i  tc.,  insl  lied  \\  ith  p  irt 

ie   as   it    \s   broken.     Th 
l1  ready  mentioned,  is  chiefly  appl  _hly 

inclined 

stoping  i  i  oid  fttlii  the 

adoption  of  the  method  of   tirobei  i 
i  in  detail  under  1; 
:tly  off  the  drive  pillars,  or  where   no  d 
pillar-  are  left,  off 
c oi  n  "in.     When  th< 

out,  ihe   result    is  that   the  w  i 

ly   filled   \n  ith  -.uA  or 
.  eliminating  all  ■ 

III.. I    ol 

;  In-  ideal   method  i 

in  th< 

An- 

ml 

- 1  <  >  1 1 1 
the    ' 


■ 


.it  tl 


1<>4 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         Nov.  l'.llij 


.  and  it  is  this  method  that  has  been  employed 
he   Ferreira   Gold  Mine,  described  in  greater 

detail  under  head  2. 

To  summarise  therefore  we  have  the  "back 
filling"  method,  in  which  all  the  broken  ore  is 
directly  available  tor  treatment  as  required,  suit- 
able lor  moderately  wide  deposits  requiring  a 
minimum  of  timber  and  a  minimum  amount  of 
ore  to  be  left  as  safety  pillars,  etc.,  and  also 
sufficient  suitable  waste  material  to  fill  up  all 
si    ped  out  areas. 

The  •"  shrinkage  "  method  is  employed  where 
insufficient  waste  for  filling  is  available,  and  it 
requires  only  a  minimum  of  timber  and  a 
minimum  of  ore  to  be  left  as  safety  pillars,  etc.  : 
it  is  suitable  for  any  width  of  ore  body,  but  it 
necessitates  a  greater  expense  for  actual  mining 
than  the  "back  filling"  method,  other  things 
being  equal,  on  account  of  the  loss  of  interest  on 
the  money  expended  to  break  the  ground  until 
finally  run  off. 
_  q  J  j,- failed  Description  of  the  Shrinkage 
Method  as  Applied  <it  tlie  Ferreira  Gold  Mine. 
— A    block    of    ground  A,   Fig.    I.,   having  been 


portions  of  the  block  A,  could  therefore  be 
worked  when  required. 

Work  was  commenced  on  the  eastern  portion 
a,  as  follows  : — - 

The  distance  along  the  300  ft.  drive  between  the 
shaft  pillar  line  and  the  fault  c  was  roughly 
bisected  at  d  and  a  rise  commenced  to  connect  to  a 
winze  e  sunk  down  from  the  100  ft.  level  for  about 
50  ft.  The  rise  was  put  up  by  means  of  Waugh 
drills,  and  at  the  same  time  the  box  holes  about 
30  ft.  apart  along  the  drive  were  also  put  up  to 
a  height  of  15  ft.  As  will  be  seen  from  Fig.  I. 
the  ground  below  the  block  A  had  previously 
been  stoped  away  as  far  as  possible  by  the  under- 
hand method  causing  the  300  ft.  level  itself  to  be 
carried  on  stulls  (as  shown  in  Fig.  VI.).  The 
hanging  being  good,  this  old  stope  was  still 
standing  open  as  far  as  the  400  ft.  level.  On  this 
account  it  was  thought  advisable  to  leave  drive 
pillars  above  the  300  ft.  level  instead  of,  as  might 
have  been  possible,  taking  all  ground  out  from 
immediately  above  the  level  and  replacing  it  by 
a  row  of  stulls  with  box  holes  at  convenient 
intervals.     A  stope   drive   was  carried  east  and. 
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left  standing  between  the  No.  1  and  No.  2  shafts, 
and  also  west  of  No.   1  shaft,  extending  from  the 
100    ft.   to   300   ft.  level,  giving   on   the   dip  of 
the  reel  abouta  200  ft.  back  and  240  ft.  along  the 
strike  had  to  be  worked  out.      ( )wing  to  the  length 
of  the  back  and  the  trouble  experienced  in  the  old 
underhand  Btopes  working  on   other   portions  of 
•f    having    the    same    dip   at    this    mine, 
and  also  chiefly  to  the  increased  safety  obtain- 
able,   it   was   decided    to   work  out   this  block 
on   the   "shrinkage"  system.     By   referring   to 
..    J.   the  genera]  condition  of  affairs  before 
ommenced  on  the  block  can   be  31 
No.    1    .-haft   being    hen    above  the  reef,  it 
"}'  to  leavi  dt  pillar  b,  40  ft. 

ide  of  the  shaft.     The  two  remaining 


I'n..    [.—(Plan.) 


west  from  a  point  15  ft.  up  the  raise  to  hole  the 
box  holes  and  form  the  drive  pillars.  Starting 
with  the  idea  that  we  are  going  to  stope  and  fill 
with  broken  ore,  it  will  be  seen  that  it  is  neces- 
sary to  have  some  definite  and  safe  way  of  getting 
to  the  face  as  it  proceeds  upwards,  and  also  to 
have  an  easy  method  of  handling  any  broken  ore 
in  excess  of  that  required  for  tilling.  It  was 
therefore  decided  to  carry  up  three  pass  ways  in 
all,  these  to  be  put  in  and  reared  up  as  stoping 
proceeded,  from  the  box  holes  Nos.  2,  4,  and  7, 
Fig.  !.,  and  in  the  remaining  box  holes,  Nos.  1, 
3,  5,  6,  8,  to  put  in  ordinary  boxes  of  the  type 
shown    in    Fig.   II. 

For  this  kind  of  box  all  that  is  required  is  that 
the    box    holes   should    be  squared   up  by  "  pop 
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holes  if  nei — ary,  to  allow  for  a  good  head  and 
hitch  for  each  <>t  the  two  back  legs  bb,  Fig.  II. 
Thes  b  should  be  about  12  in.  diameter,  and 
well  pul  in.  To  these  are  bolted  two  strong 
jing  pieces  aa  to  form  the  front  legs  of  the 
the  i  ross  which   is  bolted  another   lagging 

piece'-  as  a  bearer  for  the  bottom  planka  d.  The 
box  is  closed  in  at  the  sides  and  across  the 

I'M     i    sufficient   distance   down    from    the 
h;in_  ii  l'.1,    in.    plank-,    and    .',    in.  .''_'.',    in. 

iron  sti  ipg  are  bolted  on  the  front  legs  to  hold 
the  front  hoards,  which  can  be  taken  out  when 
required  to  run  ore  from  the  box.  A  box  of  thin 
description  can  be  put  in  in  one  shift  by  a  white 
man  and  five  boys   at  ol    35s.  for  labour 

and  378.  for  timber,   bolts,   etc.,  or  a  total 
of  728.     Bearers  for  the  -  d  to   form   the 

laddi  and  ore    p  in    the    box    holes 

2,    I   and   7.    Fig     I.    were    then    put    in. 
The  were  of  9  in.     6  in.  timber  and 

three   in    number,  the  outside   two  I  the 

end    pi(   e  .   and    the   centre  the 

dividing  piece  of  the  i.  I 
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for  timber,  and  one  en-;  enter  could  cut  sufficient 
bs  to  keep  the  work  going  underground  by 
cutting  out  10  setts  per  day.  giving  a  cost  for 
labour  on  the  surface  of  2s.  per  sett.  One  white 
man  and  •"'  boys,  on  single  shift,  put  in  on  an 
average  12  setts  per  shift  underground,  which 
were  sufficient  to  keep  pace  with  the  stope,  (when 
stoping  was  being  done  on  double  shift)  giving  a 
r  labour  underground  of  3s.  per  sett  or  a 
total  cost  per  sett,  when  in  position,  of  22s. 
making  a  cost  per  foot  for  each  chute  of  29s.  4d. 
This  gives  a  cost  for  timbering  of  Is.  per  ton 
broken  for  the  particular  block  of  ground  under 
consideration.  Another  important  step  in  the 
building  up  of  the  setts  is  the  proper  placing  of 
the  three  bearers  already  mentioned.  These 
should  be  placed  as  nearly  as  possible  at  right 
angles  to  the  dip  of  the  reef — and  hitched  in  the 
foot  and  hanging — so  that  wh  n  the  sett<  are 
built  up  from  them,  little  or  no  curve  is  required 
at  the  start  to  bring  the  setts  into  the  line 
necessary  to  carry  them  straight  up  through  the 
stope.  This  is  shown  in  a,  Fig.  IV.,  not  as  at  b, 
Fig.  IV,  which  necessitates  a  curve,  an  easy  thing 
to  make  if  only  a  slight  curve  is  required,  but  if 


Fig.  IV. 

too  sharp  a  curve  is  necessary  with  only  an  inch 
joggle,  the  dividing  pieces  will  be  out  of  their 
joggles  at  either  their  foot  or  hanging  wall  ends, 
depending  on  which  way  the  curve  is  necessary 
and  a  wide  gap  will  consequently  be  left  between 
the  setts. 

For  the  sizes  of  the  setts  used  the  bearers  were 
placed  3  ft.  7  in.  apart  for  the  ore-pass  and 
2  ft.  3  in.  apart  for  the  ladderway.  The  bearers 
having  been  carefully  fixed  into  position,  the  first 
sett  can  be  laid  directly  on  them  and  secured  in 
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any  position  required  by  filling  in   and   wedg 

up  around    the    wall    plates   and   end  pi< 
bolts,  nails,  etc.,  being  used  throughout,  each 
simply  lying  directly  on  the  one  below,  the  whole 
being  packed  in  and  wedged  tight,  as  may  be 
from  Fig.  [Va.,  p.  196.  The  setts  should  becarried 
up  to  within  about  0  ft.  of  the  stope  face,      hue 
to    the    fact   that   as    t  lie   stope    face   proci 
upwards  any  broken   ore  shovelled   int' >  the  ore- 
pass  would  have  some  distance  to  fall  and  would 
therefore   smash  up    the    type    of  box  shown   in 
Fig.  II.,  it  was  necessary  to  put  in  a  different  kind 
of  box  at  the  bottom  of  each  ore  pas^.      The 
pass  boxes  were  made  as  shown  in  Fig.  V. 


The   front  in.  tintl 

morticed    and    bolted    on    to  the  1. 

top,  and  at  their  foot  wall  ends  placed  "n  a  ;•  in. 
in  baulk  packed  into  the  stulJ  filling.     ' 

rer  c   was  pi  iced  between  the  front  !  a 
held  in  position  by  morticing  and  the  bolt  d  ;  this 
beai  es  the  front  ends  of  the  bottom  planks 

of  the  box,  the  back  ends  of  which  are  supported 
by  a  cross  lagging  piece  <  carried  on  holding-down 
1m. Its.    The  planks  forming  the  bottom  of  the 

e    finally  in.  iron  pi  .t  t, 

tit   behind   the   front   legs  to  prevent  it  slip] 
forward.     The  side-   were  closed    in   with   gum 
planks  and  the  front  fitted  with  a  j  in.  iron  d< 
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moving  in  suitable  slides  and  operated  by  means 
of  lite  lever  /;. 

A  box  of  this  kind  can  be  put  in  in  If  shifts 
by  a  white  man  ami  five  boys  at  a  cost  of  53s. 
for  labour  ami  85s.  for  timber,  plates,  etc.,  or  a 
total  cost  of  £6  18s.  All  air  pipes  were  at  first 
carried  up  the  ladder- ways  (as  shown  in  Fig. 
V.),  and  as  stoping  proceeded  fresh  lengths  of 
piping  were  added,  all  taps  being  kept  below  the 
level  of  the  top  sett 

The  ladders  were  made  of  2|  in.  x  44  in.  planks, 

plaeed    10  in.   apart,   with   |  in.  diameter   rungs, 

having  a  10  in.  tread.     Ladders  of  this  description 

Men  in  Fig.  V.)  would  cost,  when  in  position, 

about  Is.  per  ft. 

genera]  idea  of  the  condition  of  affairs  after 
the  stope  had  been  got  into  good  order,  may  be 
gathered  by  reference  to  Fig.  VI.  It  was  found 
•  to  have  a  box  at  the  extreme  east  and  west 
boundaries  of  the  stope.  On  the  west,  therefore, 
the  pillar,  as  originally  cut,  was  stoped  away  by 
hand  labour  and  replaced  by  stulls  and  the  box 
put  in  (as  shown  in  Fig.  VI.)  This  allowed  the 
broken  ore  to  be  run  off  more  easily,  and  hence 
the  cutting  of  the  shaft  pillar  was  facilitated,  the 
last  bench  being  always  carried  out  dead  in  line 
with  the  preceding  benches.  This  gave  some 
trouble  at  first  as  the  face  was  carried  too 
ply  and  the  broken  ore  became  blocked  up  at 
the  points  of  the  stope,  the  portions  of  the   face 

'    and    west    of    the  chutes    were   eventually 
■carried  at  a  flatter  anyle  than  the  rest  of  the  face 


— the  best  angle  for  which  was  found  to  be  about 
35°  (as  shown  in  Fig.  "VI.) — and  no  further  diffi- 
culty in  this  way  was  experienced. 

The  main  reef  and  leader  run  together  giving 
a  total  width  of  reef  about  12  ft.  The  main  reef 
portion  being  of  poor  value,  the  leader  bands 
only  were  stoped  on  to  the  so-called  interbedded 
dyke,  which  is  here  slightly  decomposed  giving  a 
narrow  soapy  band  and  making  an  excellent 
footwall  to  break  to.  The  hanging  also  is  very 
regular  and  forms  a  good  breaking  plane,  the 
average  stope  width  being  about  6  ft.  All 
stoping  was  done  on  contract,  double  shift,  at  a 
price  of  40s.  per  fathom,  and  the  average  results 
obtained  were  as  follows  : — 

Fathoms  per  machine  per  shift  =  0'582. 

Tons  pir  machine  per  shift  =  10"  48. 

Cost  of  explosives  per  fathom  =  12s.  Id. 

Cost  of  explosives  per  measured  ton  =  8  06d. 

Pounds  of  explosives  used  per  ton  =  0"57. 
Giving   a  total  cost  per  measured  ton  broken  of 
3s.  Id  :  this  includes  contractor's   earnings,  cost 
of  upkeep  of  machines,  drill  sharpening,  etc.,  but 
exclusive  of  timbering. 

Usually  four  holes  were  drilled  to  a  bench,  in 
which  case  the  two  top  holes  were  drilled  so  as  to 
just  carry  water,  and  the  front  holes  were  drilled  as 
nearly  parallel  to  the  face  of  the  bench  as  possible. 
All  holes  were  drilled  nearest  together  at  the 
collar  and  leading  outwards  in  order  to  reach  the 
foot  and  hanging  at  the  back  ends  as  nearly  as 
possible.     Sometimes  a    bench  could  be  carried 
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with  three  holes,  in  which  case  the  two  back  boles 
were  drilled  as  usual  and  the  third  in  front  in  the 
centre  of  the  bench.  There  are  one  or  two  points 
in  the  handling  of  the  machines  which  may  be  of 
interest.  It  often  happens  that  the  filling  is  not 
sufficiently  ne»r  the  f  ce  to  allow  of  the  bar  being 
rigged  vertically  from  it,  in  which  case  either  I  L) 
woodblocks  were  piled  up  from  the  filling  a  suffici- 
ent height  to  allow  the  bar  to  be  rigged  vertically; 
or  (2)  the  bar  is  rigged  across  the  stope  from  the 
hanging  to  the  footwall,  and  in  older  to  do  this 
a  temporary  staging  if  necessary,  may  be  fixed 
by  either  : — 

(a)  Placing  two  lagging  pieces  hitched  in  the 
hanging  and  driven  down  on  the  footwall,  level 
with  each  other  and  a  few  feet  apart,  across  which 
planks  are  placed,  forming  a  level  platform. 
As  most  of  the  weight  on  these  is  on  the  foot- 
wall side  the  tendency  is  for  the  lagging  to  be 
tightened  in  place  ;  or  (6)  the  staging  is  formed 
by  placing  planks  aa,  Fig.  VII. ,  across  two  lagging 
pieces  66,  or  across  one  lagging  and  back  on  to 
the  iilling.  These  in  turn  are  supported  by  means 
of  carrying  bolts  re  placed  as  shown  in  Fig.  VII.  in 


Pia.  vn. 
tales  drilled  at  convenient  heights  in  the  I 

Id  which  are  placed   vertically  on  the  till- 
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ally.  It  is,  after  all,  in  a  proper  regard  to  detail 
that  most  care  is  Deeded  to  ensure  success  in  any 
operation,  ami  it  is  due  to  a  proper  regard  to  detail 
that  j  ss  (,r  otherwise  is  generally  obtained. 
This  is  especially  the  case  with  regard  to  this  over- 
hand method  of  stoping  as  compared  with  the 
usual  underhand  method  in   vogue  on   this  field. 

Main  good  efficiency  underground  it  is  first 
necessary,  other  things  being  equal,  that  the 
actual  breaking  of  the  ground  should  be  done  in 

efficient  a  manner  as  possible.  In  order 
that  this  may  be  accomplished  good  benches 
must  be  carried  and  the  holes  given  a  full  burden. 
Acting  against  this  in  the  overhand  method  of 
stoping,  we  have,  where  the  stope  width  allows  of 
the  bar  being  rigged  across  the  stope,  the  diffi- 
culty  of  drilling  a  four  hole  bench  in  order  to 


thus  cause  delay   and   danger   in   shovelling   and 
drilling. 

With  regard  to  the  building  up  of  the  chutes 
when  each  has  a  ladderway,  they  should  be  so- 
built  up  that  the  ore  as  it  "rills"  down  will  run 
directly  into  the  ore-pass  side  and  not  into  the 
ladderway  side  (see  Fig.  VI  ).  This  does  not  apply 
to  the  leading  or  highest  chute  — in  this  case  the 
centre  chute.  The  centre  chute  was  carried  at 
first  directly  up  the  line  of  the  rise,  but  owing  to 
the  rise  having  gone  off  the  original  line  from 
about  the  middle  of  the  stope,  the  east  side  of 
the  chute  eventually  came  in  line  with  the  westside 
of  the  rise.  This  was  found  to  be  an  advantage, 
as  at  first  when  benches  were  taken  off  each  side 
of  the  rise  at  the  same  time,  the  chute  became 
covered  with  a  large  pile  of  ore  which  took  some 
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lole  a  proper  share  of  the  burden.   This 

will  perhaps  be  better  understood  from  Fig.  VIII 

tendency  is,  as  a  rule,  to  run   the   bottom 

ch  a  way  as  to  break  off  the  triangular 

comer   of   the   bench  rather  than  to  run 

.1  parallel  to  the  face  of  the  bench.     Thus  the 

irted  on  may  be  a  good  one,  yet  after 

w  rounds  the  bench  is  spoilt,  and  in  order  to 

mak       _    id  bench  again,  dry  top  holes  are  neces- 

iort  and   bad  round  is  the  result. 

oint  in  which  care  should  be  exercised, 

U  in  the  rigging  of  the  cross  bar  in  such  a  position 

to  allow  oi  the  top  holes  being  as  high  as  possible 

and  at  the  same  time  to  just  carry  water. 

ilready  mentioned,  the  best  angle  of  dip  for 

the  ou1  35'  (see  Fig.  VI.).     If  a 

than   this   is    carried,    the  broken 

m   the    bench    higher  up  is  liable,  on 

blasting,  to   run  down  the   stope,  and   the  huge 

ome   jammed    between    the    next 

ii  and  the  tilling.       It  is  an  important 

point  in  th  i  bench   should    not 

>Ugh  to  run  in  above  the 

'  bench  down  the   I,  I   form  one 

inot  be  carried   in  one  lift. 

this  baj  broken   ore  will  always 

»int   of  the  bench   and 


time  to  remove,  and  eventually  only  the  broken  ore- 
from  one  bench  could  cover  the  chute,  which  was 
thus  more  easily  cleared  in  order  that  the  chute 
might  be  bmlt  on  to  or  the  air  pipes  reached. 

With  regard  to  the  air  pipes,  1|  in.  pipes  were 
at  first  taken  up  each  ladderway  and  kept  close 
up  to  the  top  of  the  pass,  but  as  already  men- 
tioned owing  to  the  difficulty  and  waste  of  time 
in  clearing  debris  from  off  the  centre  chute,  2  in. 
pipes  were  carried  down  the  rise  from  the  100  ft. 
level,  these  being  in  10  ft.  lengths  in  the  rise 
itself,  to  allow  of  a  short  length  being  taken  off  as 
stoping  proceeded  upward 5. 

Junipers  at  first  were  carried  up  the  ladderways 
from  the  300  ft.  level,  but  were  finally  let  down 
by  means  of  a  hand  winch  and  kibble  from  the  100 
ft.  level,  and  thrown  down  the  passes  to  the  300ft. 
level  when  finished  with.  This  gave  some  trouble, 
as  the  junipers  falling  down  the  ladderways  and 
ore-passes  smashed  up  the  ladders  and  ore-pass 
doors,  and  it  would  be  preferable  to  either  have 
pari  of  one  of  the  ladderways  bratticed  oft'  for 
jumpers  only,  or  to  carry  old  4  in.  pipes  up  a 
ladderway  down  which  the  jumpers  might  be 
dropped. 

Some  ore  should  always  be  left  in  the  ore-pass 
sides  of  the   chutes,    or  otherwise,    as  the  stope 
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proceeds  upwards  and  the  fall  increases,  the 
will  he  continually  broken. 

It  is  also  important  that  a  katir  should  be 
continually  "pop  holing"  and  breaking  up  large 
rocks  in  the  stop?,  or  otherwise  these  rocks  will 
eventually  become  jammed  in   the   box  bol< 
the  ore  is  run  off. 

As  may  perhaps  be  noticed  from  an  inspection 
of  Fig.  (J,  the  centre  chute  may  seem  unnecessary, 
and  in  the  ordinary  course  it  would  he  so,  as  the 
hi  ;ck  of  ground  shown  in  Fig.  1  might  with  ease 
and  less  expense  be  stoped  without  it.  l>nt  the 
idea  of  the  management  was  not  onl\  to  even 
tually  fill  up  this  stope  itself  with  rock  from  the 
waste  dump,  which  lies  directly  above  it  on  the 
surface,  but  also  all  other  stoped  areas  below  the 
300  ft.  level,  which  had  to  be  done  as  soon  as 
possible,  and  for  this  reason  it  was  necessary  to 
have  a  pass  way  through  for  the  waste  from  the 
100  ft.  level  as  soon  as  possible,  and  the  centre 
■chute  answers  this  purpose. 

As  to  the  further  applicability  of  the  shrink    a 
or  back  filling  systems  on  the  Eland  and  in  South 
Africa    generally,    it    is   possible    that    the  hack 
filling   system    would    be   especially  euitable  to 
many  of  the  mines  in  Rhodesia  and  on  the  Eland 
where  the  dip    is    steep,   and    where    sand,   waste 
jock,  etc..  is  at  hand  for  filling.       The   shrink 
method  might  also  be   applied    where   the  reef   is 
narrow   and    highly   inclined,    in     which 
modification  of  both  systems  might  be  employed, 
the  waste  being  first  blasted  down  for  Idling   and 
the    reef    resued    and    shovelled     into     the     on 
passes. 

This  might  he  suitable  for  mines  in    the  I! and 
font. -in  district.       Either   of    the   above   methods 
would  give  far  greater  safety  than  the  underhand 
method   for   the    highly    inclined    portion   of  the 
reef. 

i   Bibliography. — For  those   who  require  to 
go   more    fully   into    this  subject    the   following 

short    list    of    papers    on    tin-    same    may    lie    of 
interest  : — 

••Ore    Mining    Methods,"    by    W.    R.    Crane 
(Wiley). 

''Shrinkage  Stoping    in    Western    Austral 
by     F.     1!.     Itolfe.        Transaction*      Institution 
Mining  and  Metallurgy,  Volume  xviii.,  p.  2 

"Unsolved    Problems  in    Metal    Mining,      b) 
l'i    fessor    II.    Louis       Transaction*   Institute 
it  Engineers.      Volume  clxxiv.,  p.  "_'l". 
I'm-    Treadwell    Group   of   Mines,    Ala-, 
by    I.'.    A.    Kinzie.       Transactions    fnstitut 
American    Mining    Engineers,     Volume 
p.  334. 

Tie-  author  hopes  th  it  the  m  my  modifications 
of  th  •  shrink. e_r''  or  back  tilling   meth 


hand  stoping.  which  are   bound    t  .  _ 

selves  to  his   bearers,   will   be  fully  d 
future  meetings,  and    his    thank-  Mr. 

Palmei     I  .    the    manager   of    the    Fen 

.     for    permission    to    publish    this 
article. 

The  President  :   We  are  very  glad  to  havi 
paper  which  will  give  us  scope  for  discussion 

Mr.   C.    B.   Saner   (Vice-President):    In    the 

early  clays  when  we  were  working  from  the  out- 
crop downward-,  the  reef  dipped    at     in     .    _ 

7 upwards.    At  the  Rietf on tein  Estate  the  dip 

of  the  reef  was  80    in  places,  at  the  Henr\    \ 
and  at   the   New    Beriot   it  i  very  steep, 

the   same   shrinks _      ■    -••  m    was    iclopt 

Then    there    was   no  questi f  big   i 

shortage  of  labour,  or   "  keep  the  mill   _ 
whatever©  So  thai    I   think    Mr.  Smith   is 

rather  severe  on  the  poor  unfortunate  old  workers 
on  the  Eland  when  he  says  in  this  third  paragraph 
he  is  going  to  teach  them  what  ought  to  be  done. 
Of  course  the  Central  I! and.  on  the  whole,  has 
got  away  from  the  outcrop.      We  may  have  tl 

p  dips  at  Elandfontein,  but  we  have   not 
them  on   the  East   or   Central    Hand    now.      This 
shrinkage  method  means  that   three  quarters  of 
the  rock  broken  ha-  to  lie  in  the  stope,   an   ideal 
position  that  few  mine-  can  enjoy.     I  hi 
pleasure  in  proposing  a  hearty  vote  of  thanks 
Mi.  Smith  for  bringing  this  paper  before  us. 

Mr.  M.  H.  Coombe  (Member)  :   I   take 
cion  to  a  sentence  in  the  second  paragraph  ol  the 

paper  just  read,   wherein  the  writer  d  :1c 

system  of  " shrinkage  stoping "  as  being  new  in 
Flan d  practice.     Shrin  >ping  is  tin-  oldest 

known  form  of  extraction  of  ores  from  lodes. 
is  practised  all  over  the  world,  is  largely  used  in 
Rhodesia,  and  v  general   practice  on   t1 

fields  in  tic  early  days.  I  was  tiiur  ilt.-,|  ....  this 
same  kind  ng  on  the  old  Van  I.' . 

Aurora  and  Spea   Bona,  and  the  majority  ol  tin- 
old    outcrop    miii.-.     it     let    all.    hid    tl 
extracted   on   this   principle 
mill-  i  on  tie-  I!  ind.      So   1,\    no 

iln-  imagination  can  -hrin  m    the 

I  be  described  i  rhe  author  d< 

credit  for  his  well  written  |  rid   hi-   wealth 

of  detail,  hut  I  cam    I         ihat   tl, 

Poles  "  hitched      in   "  ind 

with     pole     luj  to     form 

••  pa-  -  efficienl  and  mu  h   »t 

for  th>-  rough   u  Th<-  autl 

not  say  how  man)  "t   tin 
by    i  I    broken   • 

replacing.      I  al  rnaly  question  b 

•  illation. 
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SAND-FILLING  ON  THE  WITWATERS- 
RAND. 

I  Rend  at  June    Meeting,  1910.) 
By  Edgak  Pam,  A.R.S.M.  (Member). 

REPLY    TO    DISCUSSION. 

Mr.  Edgar  Pam  {Member):  In  addition  to 
replying  to  the  criticism  on  my  paper  on  sand 
filling,  1  will,  with  your  permission,  describe  the 
various  alterations  which  have  proved  valuable 
since  .Tune. 

With  reg  ird  to  the  arrangements  above  ground, 
the  method  of  pumping  and  dewatering,  as 
xibed  by  Mr.  Powell,  is  most  interesting, 
and  lias  undoubtedly  some  advantages  over  the 
Silesian  bin  method.  In  my  opinion,  however, 
the  advantages  over  the  more  recent  plants  built 
for  the  K and  .Mines,  Ltd.,  will  not  be  such  as  to 
justify  the  considerable  extra  outlay  in  capital 
and  working  cos 

The  bus  recently  built  differ  from  that  which 
I  described  in  the  following  details  :  The  bottom 
of  tliH  bin  is  inclined  at  30%  instead  of  25%. 
The  launders  running  to  the  shaft  are  inclined  at 
20%  instead  of  12.1%.  The  apertures  are  30  in. 
x  18  in.  or  1  trger,  instead  of  10  in.  x  6  in.  The 
nozzles  are  2  in.  x  \  in.,  instead  of  h  in.  diameter. 
With  a  bin  of  this  description,  it  is  possible  to 
send  down  sand  containing  not  more  than  35% 
to  10  .  of  water,  and  if  the  pipe  line  would  allow 
it,  1  am  sure  that  the  proportion  of  water  could 
be  diminished  still  further.  At  present,  however, 
the  c  nsiderable  horizontal  distances  along  which 
the  Band  his  to  How,  prevents  the  use  of  a  thicker 
pulp. 

far  as  the  efficiency  and  economy  of  the 
cyani  id--  are  concerned,  the  advantages  claimed 
by  Mr.  Powell  do  not  appear  to  be  of  great 
moment,  as  our  chemists  have  demonstrated  the 
possibility  of  using  the  cyanicide  in  the  tanks, 
and  I  am  certain  that  when  the  sand  is  being 
treated  regularly,  the  proportion  of  chemicals 
wasted  will  be  very  small  indeed. 

On  the  question  of  soluble  gold,  I  regret  that 
I  cat!  express  DO  opinion,  but  should  there  beany 
soluble  gold  in  the  current  sands,  it  will  surely 
be  the  duty  of  the  metallurgists  to  have  it 
extracted  before  Bending  the  sand  to  the  mine. 

Whether  the  total  elimination  of  slime  will 
prove  beneficial  is,  to  my  mind,  problematical,  as 
the  admixture  of  slime  will  probably  have  a 
binding  effect  on  the  -and.  I  would  also  mention 
that  on  the  mines  with  which  I  am  connected  the 
pen  of  slime  in  the  sand  isgreater  than  on 

the  Simmer  and  Jack,  and  should  the  dewatering 
process  be  used,  a  plant  lor  depositing  the  slime 
would  led. 


On  mines  where  sand  filling  on  a  large  scale  is 
contemplated,  I  feel  sure  that  a  tunnel  driven 
from  the  cyanide  works  to  the  shaft  at  about  20% 
grade  will  afford  the  most  economical  method  of 
transport.  The  capital  outlay  on  the  tunnel 
might  be  very  great  in  some  cases,  but  the 
working  and  maintenance  cost  will  be  practically 
a  negligible  figure. 

Pipes. — Several  members  have  advocated  the 
use  of  launders  in  place  of  pipes,  and  there  is  no 
doubt  that  they  are  preferable  where  the  sand  is 
not  to  be  carried  any  considerable  distance  on 
the  horizontal.  It  must  be  remembered,  how- 
ever, that  in  the  deep  levels  the  sand  will  be 
lowered  through  one  shaft  only  and  from  the 
bottom  of  this  it  will  be  necessary  to  carry  the 
sand  in  all  directions  with  very  little  fall,  and  in 
these  cases  it  will  be  found,  I  think,  that  piping 
the  whole  way  will  afford  the  most  elastic  and 
therefore  the  most  economical  service.  Ordinary 
unlined  black  piping  has  proved  very  useful 
where  the  pulp  is  not  acid,  and  on  the  Village 
Deep  and  Village  Main  Reef  75,000  tons  were 
lowered  through  the  same  column  before  any 
considerable  trouble  due  to  wear  and  breakage 
was  encountered.  Calitornian  red-wood  lining 
was  found  to  wear  very  fast  and  Jarrah  wood,, 
although  better,  is  far  from  satisfactory.  We 
have  ordered  some  porcelain  pipes  from  Germany 
and  in  addition  are  trying  white  iron,  earthen- 
ware, flint,  belt  and  wood  pulp  lined  pipes. 

Barricadin;/. — The  stope  described  by  Mr. 
Hughes  is,  as  he  says,  an  ideal  one  for  sand 
filling,  and  whenever  possible  similar  dykes  or 
solid  faces  are  used  in  place  of  timber.  Mr. 
Johnson  has  described  the  method  in  vogue  on 
the  Ferreira  Deep  of  filling  against  the  south 
side  of  the  drive,  and  so  minimising  the  amount 
of  barricading  required  ;  this  method  is  proving 
quite  successful. 

For  ordinary  stoping  widths  up  to  about  10  ft., 
I  think  that  where  barricading  is  necessary  the 
method  of  timbering,  as  already  described,  will 
be  found  to  be  be  the  most  satisfactory. 

While  discussing  barricades,  1  should  like  to 
point  out  that  although  I  questioned  the  advis- 
ability of  eliminating  all  slime  from  the  point  of 
view  of  the  final  consistency  of  the  sand  pack, 
yet  with  regard  to  the  barricading  and  to  the  draw- 
ing off  of  the  water  the  cleaner  the  sand  the  less 
the  trouble  that  may  be  expected.  Cocoanut  mat- 
ting which,  on  the  Simmer  and  Jack,  allows  water 
to  percolate  while  preventing  any  sand  coming 
through  it,  does  not  act  so  well  on  the  other 
mines.  The  slime  appears  to  choke  the  pores  in 
the  matting  almost  instantaneously,  and  neither 
w:ater  nor  sand  drain  through.  For  this  reason 
therefore  the  admirable  contrivance  for  drawing 
off  water  described  by  Mr.  Hughes  has  not  been 
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successful  on  other  mines,  and  ordinary  launders 
closed  up  with  wooden  slats,  as  the  sand  rises, 
are  still  in  use. 

On  the  Rose  Deep  Mr.  Marquard  is  building  a 
pack,  similar  to  the  one  he  described,  and  1  think 
it  will  be  successful  in  holding  back  the  sand. 
His  idea,  which  Mr.  Laschinger  also  mentioned, 
of  making  the  barrier  porous  will,  \  am  afraid. 
never  b?  realised  with  the  slimy  sand  which  is 
being  handled.  The  use  of  a  waste  pack  inside 
the  timber  would  be  undoubtedly  valuable,  but  I 
do  not  think  the  extra  expenditure  will  be 
necessary.  .Mr.  Marquard  and  Mr.  Johnson 
propose  the  use  of  ferruginous  soil  or  coarse  rock 
to  give  cohesion  to  the  sand.  Mr.  Laschinger 
favours  Portland  cement  for  the  same  purpi 
Any  of  these  three  might  be  good,  but  the  cosl 
of  adding  them  would  prohibit  the  adoption  of 
sand  filling  on  a  large  scale. 

Any  quite  rigid  barricade  such  as  concrete 
would  crack  as  soon  as  any  weight  came  on  to  it 
from  above. 

I  may  mention  that  last  week  a  portion  of  the 
side  barricade  of  one  of  the  stopes  of  the  Village 
Main  Reef  was  removed  in  order  that  the 
condition  of  the  sand  might  be  noted.  The  face 
of  the  sand  remained  quite  vertical,  and  a 
considerable  effort  was  necessary  to  -crape  off 
any  sand  with  the  fingers.  The  stope in  question 
had  been  tilled  three  months  ago.  Both  Mr. 
Raine  and  myself  were  quite  satisfied  that  the 
pack  would  hold  any  weight  which  might  come 
on  it.  On  the  Robinson  mine  the  slimes  dam 
method  of  building  side  barricades,  mentioned  by 
Mi'  Marquard,  is  being  used  with  success,  but 
only  a  small  amount  of  sand  can  be  added  each 
day  and  the  pulp  used  must  l»  very  thick.  In 
tie-  -ame  mine  the  sand  is  being  Bluiced  off  the 
dump  down  the  shaft  without  any  handl. 

It  will  interest  you  to  know  that   since  June 

300,000    tons    of    Band    have    been    lowered    into 

three  mines,  the  Village  Deep.  Village  Main  Reef, 
and  Ferreira  Deep.  Nearly  all  the  mines  of  the 
Rand  Mines  Eckstein  Group  are  installing  sand 
filling  plants,  and  the  daily  tonnage  lowered  will 
■  lily  increase  from  about  1,000  tons   per  day 

present  to  at  least  double  this  quantity. 

1    ,1m   not    care   to  encroach   on   the    chemical 

section  of  this  subject,  but  would  like  to  say  that 

ire  grateful  to  Mr.  White  for  suggesting  the 

the  use  of  potassium  pel-man-  Jtion 

which  is  being  successfully  acted  on. 

finally,  I  tender  mj  thank-  to  the  mbei 

the  Society  for  the  kindness  of  their  criticism  on 
a   paper  which    was   read   perhaps  al  too  earlj  a 

the   process.       There  is,    1    am    aw  ire.   -till 

much  room  for  improvement  in  our  methods,  and 
I  trust  that  should  any  member  have  any  furthei 


ideas  on  the  .subject  he   will   give    ne-    an   oppor- 
tunity  of  testing  them. 

Mr.  E.  M.  Weston  (Mentha  |       1   would  like 
to  draw  attention  to  the  Sydney  Bulletin  minii  -s 
notes  of   October    2dth.     Its    Kalgoorlie    corn 
spondent  writing  regarding  tin;  collapse  of  the 

Upper  levels  of  the  Boreeshoe  Mine  states  tlo 
be  due  to  the  stopes  having  been  tilled  withcoarse 
sand  which  will  not  pack  properly,  but  runs 
under  pressure.  He  states  that  with  the  finer 
grinding  policy  employed  in  later  years  the  lower 
Stopes  are  tilled  with  what  is  practically  slime 
which  packs  satisfactorily. 

The  President  :  1  am  sure  we  all  thank  Mr. 
l'am  for  his  interesting  and  valuable  reply.  From 
our  point  of  view,  it  is  very  reassurin 


THK  EFFICIENCY  OF    LABOUB    UNDER- 
GROUND. 


Read  at  August   M-  1910.) 

By  T<»m  Johkson  (Member  of  Council). 

I. [s.  i  SSION. 

Mr.  E.  M.  Weston  (Member)'.  I  must  con- 
gratulate the  author  on  the  consistent  manner  at 
which  he  pegs  away  trying  to  hammer  a  few 
of  the  elementary  principles  of  efficiency,  by 
which  our  efforts  should  be  guided,  into  our 
heads  which  appear  to  have  their  reputedly  enor- 
mous brain  development  covered  with  a  remark- 
ably hard,  tough,  and  impenetrable  cranium. 
The  author  is  apparently  never  discouraged, 
and  let  urns  year  after  year  to  his  labours.  V\  hen 
1  was  younger  than  I  am  today  I  bad  the  idea 
th  tt  it  \ras  only  necess  iry,  in  order  t 
principle  adopted  and  acted  upon,  to  prove  its 
theoretical  truth  and  to  show  that  in   practice  it 

had  been  borne  out  in  actual  results  obtained. 
I  fondly  cherished  the  idea  that  every  month  the 
heads  "I  the  mining  industry  spent  several  nights 
with  wet  towels  round  their  heads  studying  the 

-  of  the  .l<,,in»<l,  and   part  iculat  1  \    Di     M 

chemical     equations     and      nomenclatui  I 

imagined  them  taking  copious  notes  and  sending 
instructions  out  on  .very  side  to  try  this  or  that 
new  idea.  It  was,  I  am  afraid,  in  regard  to 
mining  at  any  rate,  a  vague  delusion. 

'I'll,,  author  1.  r  been  deluded  nor  dis 

couraged      Man)  j  fo  he  tried  to  instil  into 

our  minds  Borne  elementary  notions  as  to  the  \ 
and  need  of  artificial  ventilation  in  our  mines    By 
his  efforts,  ami  those  of  others,  the  facts  began  at 

la-t    tO  l>e  appreciated.     Ill  this  paper  he  retun 

the  charge  with  regard  to  mine  labour.  The 
running  R  ind    mine   in    the  past   al< 


•2<U 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  AJrica.  Nov.  1910 


reminded  me  of  the  efforts  put  forth  to  keep  some 
out  of  date  and  worn  out  locomotive  going  on  the 
tracks.  No  matter  if  the  tubes  were  leaky,  the  feed 
pump  worn  out,  the  bushings  required  taking  up 
and  the  wheels  were  worn  irregularly,  no  matter 
if  she  knocked  and  groaned  and  hammered  and 
wasted  half  her  power  in  friction,  yet  as  long  as 
she  moved  and  hauled  a  truck  or  two  she  was 
kept  in  service.  So  with  a  mine — down  below  air 
might  be  leaking  everywhere  or  wasted  in  worn 
out  and  inefficient  machines  working  with  bent 
and  blunted  steel,  ibhift  boss  might  be  working 
against  boss,  and  mine  captain  at  odds  with 
surveyor  and  sampler.  One  man  might  really  be 
undoing  the  work  of  another  on  the  opposite 
shift,  and  the  men  working  without  energy, 
esprit  d\  corps,  or  security  of  tenure.  Stopes  might 
be  (i  ft.  on  a  '_'  ft.  reef,  yet  as  long  as  the  machine 
went,  though  disabled  and  hampered  by  friction 
and  lack  of  co-ordination  of  its  parts,  as  long  as 
bo  many  trucks  of  something  came  every  shift 
from  so-called  stopes,  and  as  long  as  so  many 
skip-  of  so-called  ore  came  to  the  surface  to  keep 
so  many  iron  headed  rods  hammering  at  a  pre- 
arranged and  fixed  speed  seven  days  a  week  year 
in  and  year  out,  everything  must  be  well.  I 
wonder  if  anyone  really  believes  that  this  policy 
of  running  the  mill  seven  days  a  week  has  always 
paid  in  the  past  I  am  no  strict  Sabbatarian 
of  the  old  school  :  but  I  was  very  much  struck 
by  a  remark  made  by  a  mine  captain,  who  died 
ntly,  having  given  his  life  to  his  work.  "I 
wish  ther2  was  no  Sunday."  What  he  meant 
wa-  this, — the  thought  of  and  struggle  all  the 
week  regarding  the  necessity  of  keeping  those 
rem  treeless  stamps  pounding  on  something  for 
an  extra  day  at  the  end  of  each  week  poisoned  all 
the  work  of  the  week,  filled  it  with  an  over-worry, 
over-care,  and  tended  to  rush  and  inefficiency. 

R  .'tiding  the  prevention  of   dust,  there  is  no 
doubt  that  for  drives  the  water  jet  is  at  present 
the  most  useful  appliance.     The  Leyner  drill  has 
been    very  greatly  improved   and  simplified  since 
it  whs  last  tried  on  the  Rand,  and  now  holds  at 
least  three  spec  1  records  in  driving  adits  in  hard 
ground   (granite)   in    America.     I  admit  that  the 
upkeep  of  steel  is  expensive  and  troublesome,  yet 
I  am  persuaded  that  with  a  little  care  it  could  be 
i    with    economy  for  rising  (especially  on  the 
natter    dips  of    the  deep  levels.)     It  and  other 
hollow    .stce]    drills    will,    however,    never    be    a 
until    pure    neutral   water  is  sent  under- 
ground for  their  use,  and  trained  labour  available 
for    running    them.      The   Leyner  air  and   water 
m    down    hollow   steel    is   the   only    rational 
method  of  introducing  water  into  holes  while  they 
Og   drilled.      A   practical  miner,  of  course, 
know-    very    well    that   in    working  with  a  piston 
drill  the  trouble  in  a  flat  upper  hole  is  to  get  the 


broken   rock   out  of  the   hole.      In    America  the 
miner   keeps  a  thin  wire  scraper  always  working 


alongside  the  drill  in  the  hole,  or  uses  steel  with 
lugs  between  the  cruciform  sections  in  order  to 
hasten  the  discharge  of  the  diillings. 

I  am  afraid  that  any  scheme  for  forcing 
bagging  around  the  mouth  of  the  hole  will 
prevent  and  retard  the  emission  of  broken 
chips  and  will  be  neither  economical  nor  effective. 
With  hammer  drills  working  on  steep  upper 
holes  the  question  is  different,  and  Dr.  Aymard 
has  been  long  ago  anticipated  by  devices  such  as 
sponges  held  against  the  mouth  of  the  hole  by 
springs. 

Regarding  Petersen's  respirator,  one  can  only 
remark  that  as  there  is  always  a  danger  of  an  un- 
foreseen generation  of  large  amounts  of  poisonous 
gas,  forexample,  carbon  monoxide  in  compressed  air 
It  seems,  to  say  the  least  of  it,  just  a  little  unwise 
to  provide  for  the  certain  death  of  every  machine 
operator  in  the  mine  in  the  event  of  a  compressor 
explosion.  Besides,  are  we  going  to  allow  the 
unfortunate  native  to  continue  to  swallow  dust  as 
in  the  past?  If  we  are  not,  I  see  a  pretty 
picture  of  a  machine  at  work  in  a  rise  with  four 
or  five  masks  with  their  attached  pigtails  getting 
hopelessly  tangled  up,  and  the  supply  hoses  cut 
or  broken  by  jumpers,  hammers,  etc.,  being 
thrown  on  them  or  by  being  trodden  on. 

Efficiency  in  mining  can  be  only  increased  by 
educating  the  workers.  Five  years  ago  I  urged 
the  necessity  of  educating  the  rock  drill  workers, 
and  pointed  out  the  benefit  that  would  occur 
from  a  practical  training  and  a  sound  knowledge 
of  some  of  the  simpler  laws  regarding  mechanics, 
explosives,  and  blasting.  My  recent  experience 
goes  to  show  that  the  average  adult  miner  on  the 
Rand  has  not  the  slightest  belief  that  he  could 
increase  his  earning  power  by  any  such  means. 
Education  of  this  sort  he  neither  appreciates  nor 
desires,  though  there  are  shining  exceptions.  The 
problem  of  the  future  is  to  make  this  education 
compulsory  to  the  beginner  and  desirable  and 
attractive  to  the  older  miner.  Ignorance  of 
important  laws  governing  efficiency  in  the  use  of 
explosives  is  almost  universal.  Take  the  question 
of  the  relative  efficiencies  of  machine  and  hand 
stoping.  I  have  several  times  dealt  with  this 
question  before  the  Society,  and  my  excuse 
for  wearying  some  of  you  is  that  I  have  come  to 
believe,  with  the  author,  in  the  policy  of  hammer- 
ing it  in. 

Mr.  E.  J.  Wiseman  in  the  September  Journal 
seems  worried  about  the  question.  He  is  quite 
right  in  all  he  says,  but  owing  to  ignorance  of 
that  law  of  blasting  which  states  that  the 
quantity  of  explosives  necessary  to  break  a  hole 
varies  as  the  square  of  the  burden  on  it,  his 
explanation   is  incomplete.      A    practical    miner 
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writing  to  the  Sout/t  African  Mining  Journal 
also  appear-  to  have  somewhat  confused  ideas  on 
the  Subject.  He  BUggests  that  the  conical  shape  of 
the  machine  hole  tends  to  reduce  the  efficiec 
the  explosive  causing  the  tamping  to  be  blown 
out  as  one  reason,  and  the  fact  that  misfin  -  i  i 
badly-placed  holes  in  a  bench  must  ruin  hol<  - 
behind  them,  as  another.  With  regard  to  the 
first  cause  suggested  it  need  only  be  said  that 
provided  the  confinement  of  the  char^ 
i.e.,  the  cartridges  have  been  properly  placed  in 
the  hole,  and  that  a  moderate  amount  of  tamp- 
ing has  been  employed,  the  high  rate  of  detona- 
tion of  blasting  gelatine  enables  it  to  give  quite 
a  iod  results  in  a  machine  hole  as  in  the  more 
cylindrical  hand  hole. 

The  loss  in  waste  of  explosives  due  to  badly 
placed  holes  in  benches  is  merely  the  penal: 
inefficiency.  Thee  should  be  no  badly  pi 
holes,  and  with  a  careful  miner  who  understands 
what  he  is  doing  and  who  starts  all  his  holes 
himself,  there  seldom  or  never  are  any.  Hand 
stoping  is  bound  to  be  more  economical  in  explo- 
9  used,  though  not  necessarily  in  work  doni 
simple  reason  above  stated— that  it.  say,  in  a 
equal  height  it  takes  one  plug  of  gela- 
tine to  break  a  hole  with  a  burden  of  1  ft.,  it  will 
take  not  two  but  four  plugs  to  break  a  hole  with 
a  burden  of  2  ft.,  and  nine  to  break  a  hole  with 
a  burden  of  .'5  ft.  This  law  is,  of  course,  modified 
by  the  presence  of  heads  ami  partings,  but  in 
practice  I  found  it  to  hold  tree  on  the  average.  As 
I  pointed  out  five  years  ago,  the  right  under- 
standing and  appreciation  of  this  principle  at 
once  shows  us  the  lines  along  which  our  el 
in  reducing  the  consumption  of  explosives,  in 
machine  stoping  in  narrow  Btopes  must  run.  We 
must  remember  first  that  with  piston  drills  the 
actual  drilling  time  bears  a  small  proportion  to 
actual  working  time,  the  rest  being  taken  up  by 
sting  and  moving  the  machine.     Mr.  Wiseman 

;estS  drilling  one  hole  benches,  but  he  will 
find  that  even  if  the  miner's  work  does  not  suffer 
through  the  time  he  has  to  lose  iron  it  he  supervision 
of    his    machines  in  order  to    .  rs   on  i 

.  it    will   take  at   least  ten  minub 
have  proved  myself,  even  in  a  fairly    flat  stO] 
.'!U'  to  pei  ion  1 1  every  move,  and  four  or  6 ve  m 
during  the  shifts  means  in     60  minutes  run 

time  lost,  which  means  at   least   one  g 1 

lost,  so  hi-  remedy  is  as  bad  as  the  di  V. 

must  also  remember  that   it   is  1  he 

first  2  ft    of  a  hole  thai  the  time  in  li- 

as the  drilling  speed   is  roughly  proportional  to 
the  amount  ated      So   that  we  have 

our   machine  erected   and  a  hole  started  it  n 
pay  to   boie  it  as  dei  p  as  possible     even  i 
diameti  r  ;'t  the  i  ml  is  very  -in  .1!     if  it  bi  i  gbtly 
placed.     Mr.  Wiseman  thinks  I 


I  J  iii.  an  1   1 
mi.'  that  it  is  a  mistake  to  drill   these    loi  e 
that  gelatine  often  can:  i    in    ti. 

and  that  even  it  it  can  be,  tle\  will  i  I  the 

diameter  of  a  hand  hole  only.       If    ti,  the 

real  trouble  it  coul  j  "chan 

the  hole  ;  for  i:  it  would  be  quite 

•  gelatine  in  the  bottom 
of  his   back   holes  when  i  I  holes 

but  ii  you  ai  "  bulling  •.  itli 

-  limited  in  height,  you  may  as  well 
only  short    holes,  as  long  bored  I  II  rare]} 

ik  to  the  mouth  but  will   "bull   ri  This 

method  is,  however,  quite  useful  Bometimi  a. 
In    machine    stoping    we    musl    try  as  far 
iible  to  combine  the  ad  sjes  ol   hand  stop 

ing  with  the  output  of  machine  drilling,  for  which 
we  are  prepared  to  pay  some  few   pence  per 
extra  in   explosives.     To  do  this,  first   we  m 
work  "Ut  of  our  machines  in  the  I 
allowed,  an. 1    can    only  do    this    by    drilling 
holes,     iud    we    must    drill    long    holes    in    b 
>w  ami  wio  This  again  I  enter, 

for   five    \ ears    IgO,  and  it  has  onl'. 

admitted  to  be  g |  pra  We  inn-'  mv 

bility  "f  the  fii  ;n  any  pair  tired  be 

held  up.     To  allow  of  this  we  must  acquire  judg 
ment  by  practice,  and  we  must    work    with    - 
kno  of  the  principli 

We  must  have  -.line  i< 

also,    of   what   work  our   first   hole    i 
do.      Unless    we   rightly  judge  just  how    much 
rock  this  leading  bole  will  break  it    is  dear  t 
either    our    Becond     hole     will     1..  ,  ilv 

burdened  or  the  charge  in  it    will   not   have  hall 
enough  work  to  do.      It  is  just  here  that  half  the 
inefficiency  of  machine  work   comes  in.      I   b 
trie  I    b     make    tlii-  ches    to   ill  ;  his 

stoping.      1    claim    no    originality 
practice  in  drilling  though  I  I 

always  tried  to  show  the  reason  of  the  pi 
and  the  absolute  necessity  "i  it  in  machio 
ing  in  narrow   si  w  ide 

Hid     bottom     Icles    are    further  a: 

not  influent le  another  quite  bo  much. 

I    evolved  for  my  own  convenience  the 
of  boring  6  ft.  and  7  ft.  holes  with  small  drill.8, 
finishing  with  a  chisel  ol  \  in.  -reel,  i 

I  S  in.  high,  in  the 
ami  have  ti  ied  to  show  how  th 
w  ith  the 

maximum  my  of  ■ 

imum   drilling   time    and    em 

machine. 

1  I    one    in 

d  in  th 
-i  .ii 

i instances  such 
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Fig.  I. 
ami  hanging  wall.  Here  instead  of  showing  Mr. 
Wiseman's  12  in.  and  IS  in.  sockets  I  show  6  in. 
and  12  in.  sockets.  It  will  be  seen  that  hole  1 
has  torn  nearly  all  the  burden  off  No.  2,  which 
has  wasted  ball  its  charge.  Some  miners  have 
some  dim  realization  that  this  occurs,  and  give 
So.  _  bole  a  slightly  smaller  charge,  obviously 
confessing  that  they  have  bored  the  hole  with  too 
small  a  burden. 

Pig.  Ia.  shows  a  plan  of  the  bench. 


71). 


Fig.   I  a.  'Ton-  Broken      ,  , ; 
1  .  I"i_'.  11.  we  have  shown  the  correct  method 


j  jq--fjJa:.f 


Pig.  II. 

of  placing  the  holes.  If  hole  1  has  a  burden  of 
24  in.  it  will  "slab  off"  the  rock  as  shown,  and 
hoi.  Q    be   given    a   burden   of  as   much   as 

.';')  in.  I  will  admit  that  seeing  a  bench  bored 
thn  re  madness ;  but    I    have   often  proved 

that  it  is  only  common  sense.      Why,  it   may   be 

ed,  if  hole  .'5  ic  Fig.  !.  lias  only  '_'l  in.  burden 

you    give    hole  ?,  in   Fig.  11.  28  in.  or  .'50  in. 

1    reply,   because    foi    one   thing   tin-    face  of  the 

ch  from  1  to  2  presents  a  larger  In  e  face 
for    the    hole    to   break    to   and    the    hole    is  also 

tially  undercut  by  hole  2.  and   lor  the  3ame 


reason  hole  4  can  be  given  30  in.  or  more.  On 
looking  at  the  plan  Fig.  II.,  it  will  be  seen  that 
all  these  holes  are  bored  looking  out  slightly,  i.e. 
having  several  inches  less  burden  on  the  bottom 
part  of  the  hole  where  there  is  less  explosive 
than  on  the  centre  of  the  hole  where  there  is 
more  explosive.  Boring  with  large  drills  and 
finishing  off  the  hole  with  a  chisel  of  1|-  in.  steel, 
it  is  usually  sufficient  in  a  stope  over  40  in.  to 
merely  keep  the  hole  strictly  parallel  to  the  face, 
where  the  ground  is  tight.  Where  lines  of 
weakness  occur  in  more  broken  ground  this  rule 
may  be  modified.  For  the  same  reason  the 
position  of  the  holes  and  the  extent  to  which 
zigzagging   of    holes    can  be  carried  depend    on 


Fig.   IIa.  (Tons  Broken    =9]). 

the  toughness  of  the  rock  and  the  presence  of 
lines  of  weakness  on  the  foot  and  hanging  wall. 
Were  the  rock  solid  granite  breaking  in  the 
proper  crater  form,  zigzagging  holes  would  have 
little  value;  but  the  banket  rock  of  our  reefs  more 
or  less  tends  to  "  slab  off"  along  planes  at  right 
angles  to  the  walls,  and  every  machine  stoper 
should  on  first  firing  in  a  stope,  fire  the  front 
leading  hole  only  of  each  bench  and  go  back  and 
view  the  result.  He  would  be  surprised  in  every 
case.  We  will  suppose  that  on  trial  the  bench 
drilled  on  system  (Fig.  II.)  with  holes  6  ft.  long 
gave  satisfactory  results,  the  holes  breaking  to  the 
bottom  when  their  diameterat  the  bottom  was  little 
over  1  in.  We  then  ask  ourselves :  if  it  is  as  easy 
to  blast  a  (i  ft.  hole  as  a  4  ft.,  why  not  drill  a  7  ft. 
or  8  ft.  hole  finishing  up  for  2JJ'  in.  drills  with  a 
;  in.  chisel,  and  a  hole  about  L|  diameter  on  the 
bottom  ?  (Fig.  Ill  ).  We  may  take  it  as  a  rough 
guide  that  in  an  extended  charge  occupying  a 
borehole,  each  cartridge  must  be  responsible  for 
moving  the  burden  in  front  of  it.  Then  the  first 
precaution  to  he  taken  is  to  see  that  the  small 
diameter  hole  at  its  end  has  only  just  sufficient 
burden  to  allow  it  to  break  the  rock  in  front  of 
it,  and  this  can  be  done  by  making  the  holes  look 
out.  It  may  be  objected  that  by  this  one  would 
always  be  tending  to  narrow  up  the  face  of  the 
bench   and   to   lose   benches.      I   reply  first  that 
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FlG.  III.— Seven  feet  holes  finished  with  g  in.  steel, 
loaded  in  end  with  Z  in.  Martini;  gelatine.  (Tons 

broken   =9        I  |  =  Hi:,  t. 

live  holes  can  often  be  drilled  and  the  fifth  hole 
can  be  used  for  squaring  up.  J  always  used  the 
short  shift  on  Saturdays  for  patting  in  two  hole 
or  three  hole  benches,  to  square  up  benches  and 
keep  the  stope  in  shape.  Band  labour  should  also 
be  used  in  machine  stopes.  With  holes  bored  as 
shown  the  trouble  of  "  bull  ringing  "  arises  unless 
the  charge  is  spread  over  the  hole.  All  I  wish 
to  say  on  this  matter  is  that  if  the  practice  of 
dividing  the  charge  into  two  portions  each  with 
its  separate  detonators  and  fuse  is  objected  to  as 
being  dangerous,  then  if  the  principles  on  which 
this  method  are  founded  are  correct,  and  lead  to 
economy  and  to  maximum  efficiency  (as  1  believe 
they  do),  electric  or  some  other  system  of  firing 
■must  be  resorted  to. 

At  the  Robinson  mine  with  an  8  ft.  high  stope 
it  is  found  possible  to  drill  holes  8  It.  to  9  ft. 
long  finishing  with  1]  in.  chisel,  and  to  fire  them 
without  leaving  any  stumps  at  all.  The  efficiency 
tonnage  per  machine  shift  broken  is  something 
over  20  ton 

The  stope  drill   contest   started  off  with    the 
ilation  (the  wisdom  of  which  1  queried  at  the 
time)   that   the   length   of  holes  bored  must  not 
•d   18  ill.      It  was  -  i   n  found  iii  practice  that 
the  only  way  to  break  ground  was  to  increase  the 
ih  from  o  ft.  to  6  ft        |)iiiing   this   trial    the 
miners  might   just  as  easily  have  used  7  ft.  hi 
and  the   results   gained   would    have   been 
more  favourabli  o pared  with  hand  dril 

This,  again,  I  had  advocated  in  a  paper  written  in 
1905.     It  apparent!}  cost  the  mining  industry  five 

•   learn    what    tic  y    a 
have  found  out  by  studying  the  Journals  ol  this 

ety.      I  m  these  I  h  ive  alwaj  s  contend)  d 
thai  any  relative  inefficiency  with    band 
in   Bmall  drill  work  was  due  (1st)  to  short  I 

being  bored,  (2nd)  -  n  i 

in  design  of  the  drills  in  the  direi 

them   stronger   while  using  practically  tl 

'\  pes  then  in  u-e,  (3rd  I    to   low  air  ; 


drill  due   to   bad   design,  want   ol    BUpervi 
air  pipe   lines  and  overworked  compressors,  (  tth) 
that    men    must    be    taught    their     work 
practical  conditions  in  underground  schools. 
Mr.    Johnson    is    always    insisting     on 
necessity  of  shift  bosses  being  themselves  i 
in  the  work  they  have   to  supervise.      He  will  be 
pleased    to   hear  that   in  the  mines  controlle 
the  Consolidated  Gold  fields  ol   S.A  alar 

was   very   recently   sent  round  laying 
rule  that  no  one  was  to  be  promoted  to  shift 
who  could  not  show  good  C08t  sheet-  for  con: 
work  in  machine  and  hand  stoping.     The 
of  proper  records  aids  efficiency. 

To  Mr.  ( '.  I ).  Leslie  belongs  the  credit  of  evoh 

3tem  of  records  by  which  the  actual  effici 
of  the  work  done  in   any   mine  can  be  very  fairly 
judged,  and  that  too  without  adopting  any 
fathomage  system.  By  its  means  the  actual 
obtaining  the  valuable  ore, and  it-  relation  to  v 
rock  mined,  and  to  rid  values  ol  total 

broken  and  to  milling  ore  tied 

every  month.     This  system  or  a   variation  of  it 
is,  I    believe,    being  largely  adopted   by 
groups. 

Mr.  W.  Cullen  [Past  3o  far  as  1 

can  recall  I  have  never  taken  pan  tnadu 
on  a  purely  mining  topic  before,  and  the  i 
for  thi>  ai  us,  but    Mr.    Johnson's 

raises  many   points  on   which  a  met 
speak.      As    fai    as    1  e  .    however,    he 

has  made  his  p^int  regard  work  with 

machines,    but    whether    it    pans   out    iii 
only  he  and  other  practical  I  tell. 

from    a: 

m  that  in  his  h\  pothetical 
men    and    the   company     .i 
This  is,  how 

inefficiency    ami     since    t1  the    ui 

doctrine,  at    the   i  loment   it 
around   ami  dly   undi 

what   we  are  talki  In  what    I   a: 

I    think     I    ma  .  Mr.    Ji 

supporl  'dd  like  • 

my  i  I  hat  in;  v.  ith  mil 

and 

which  m 

led    '"  v  I    | 

mind  it 

know   th 

hem  m 
And  then  w 

we  thii 
y    the  I 
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hear  se    Mr.  Penlerick's  statement  that 

the  ventilation  installation  oj  the  E.R.  J'.  Mi 

-  has  already  repaid  the 

outlay.       It    one    recalls    the    speeches    of    the 

chairmen  of  the  different  mining  companies,  one 

cannot    tail    to    be    struck    with     the    constant 

to    the    native,    his   number  and    his 

efficiency.     Although  in  a  sort  of  academic   way 

we   look    upon    t lit-  native   as   the  one   essential 

■mieal  mining,  1  am  afraid  that  we 

frequently   forget   that  what  holds  for  the  white 

man    holds  equally    for  the   native.       Neither  a 

native  nor  a  white  man  can  work   on  an  empty 

iaeli.  and   good    treatment    is  as  essential  for 

the  the  other. 

1  have  some  knowledge  of  what  can  be  got  out 

tive   under   different   conditions,  and   J 

have  no  hesitation  in  saying  that  on  those  mints 

where  the  management  takes  a   personal  interest 

in  the  native,  where  precautions  are  taken  to  see 

that  he  is  treated  as  a  human  being  and  not  as  a 

Bciency  is  high  and  the  numbers  keep 

up.   No  !  the  native  is  our  great  economic  factor  : 

without   him    few   of   us   would    be   here,   and   I 

that  the  subject  forms  one   of 

the    _  3t    unexplored    chapters    in  the  great 

subji  Biciency. 

Mr.    Johnson   says    rightly- :    "Keep  men   for 
lorn.-  -  on  the  property,  if  possible,  so  that 

the;.    .  look  at  the  place  as  a  home,  they  will 

then  take  an  interest  and  pride  in  keeping  the 
property  to  the  front.  Men  thoroughly  used  to 
the  mine  will  do  more  than  newcomers.  ' 

siomatic,  but  I  am   afraid   that 
v    mines    the   converse  holds.      As  far  as 
the-    nat  eerned   there  is  no  immediate 

prospect   of  our  securing  continuity  of  employ- 
ment, but  Mr.  Johnson's  principle  was  our   stock 
ing   the   Chinese  and   keeping 
them  .1-  loi  .  aid  when  we  did  get  them. 

Hei         i  ime    principle   must   apply    to 

whit  We  constantly  talk  about  attract- 

populatton,  but  on   the 
ly  going  about  it  in  a  proper 

s :es   which    1    hear 

from   my  •  is    the   uncertainty  of 

[  doi  the  n  sponsible    heads 

-■■ivy  shifting  there 

;    Men  and  wli  it  an   amount 

•certain  a  change 

eai        wholesale 

nt     of     the     mine. 

ry.       In    the    case    of 

.  if  shifting 

mn  '  men    |  month's 

of  the   ■_  ■_'  |    hours. 

certain   mining 

for  the  excellent  accommodation  which 


they  give  their  employees,  but  that  is  not  all,  as 
I  have  just  indicated. 

The  question  of  the  purchase  of  stores  such  as 
coal  has  been  relerred  to  frequently  in  our 
proceedings  so  I  must  say  nothing  on  that 
subject,  but  quite  apart  from  the  different  makes 
of  explosives  1  am  convinced  that  money,  and  a 
lot  of  it,  could  be  saved  by  making  a  more 
intelligent  selection  of  the  explosive.  To  give 
an  instance,  practically  only  two  gelatinous 
explosives  are  used  on  these  fields — gelignite  and 
blasting  gelatine.  An  intermediate  grade  has 
been  introduced  from  time  to  time  under  various 
fancyT  names,  but  at  the  moment  practically  none 
is  used.  I  am  convinced  that  there  is  a  good 
wide  field  for  an  explosive  of  this  nature  if  only 
the  trouble  were  taken  to  try  it.  It  would 
lie  a  trouble,  1  admit,  but  nothing  is  achieved 
without  it.  It  has  been  my  constant  experience 
to  see  an  explosive  of  lesser  strength  than 
blasting  gelatine  doing  better  work  than  blasting 
gelatine  itself.  One  cannot  predict  these  things 
nor  can  one  dogmatise  about  what  is  most 
suitable  for  a  certain  rock.  One  must  simply 
try.  Then  on  the  subject  of  rock-breaking  there 
surely  must  be  right  and  wrong  ways  of  doing  it, 
but  while  thousands  upon  thousands  are  devoted 
to  surface  experiments,  one  hears  very  little 
about  experiments  on  rock-breaking.  Of  course 
I  know  the  answer  to  this,  that  it  is  mostly 
contract  work,  and  a  bad  miner  will  draw  very 
little  at  the  end  of  the  month,  but  that  is  only  a 
very  partial  answer  to  a  very  important  question. 
In  this  connection  I  do  not  know  whether  Mr. 
Johnson's  scheme  of  tuition  is  feasible  or  not, 
but  that  something  of  the  sort  is  necessary  all 
are  agreed.  The  best  way,  however,  is  to  catch 
your  man  young,  but  so  long  as  our  mines  have 
the  reputation  of  reducing  a  miner's  normal  life 
to  the  present  low  figure  this  will  be  difficult  of 
attainment. 

Mr.  S.  Beaton  (Member):  The  author  has 
dealt  with  a  great  many  points  in  his  paper 
regarding  small  economies  in  our  mines.  He  lays 
special  stress  on  the  introduction  of  young  inex- 
perienced shift  bosses  and  foremen.  These  men 
must  be  allowed  to  survive  and  grow  older  by 
means  of  good  ventilation  and  dust-allaying 
appliances  wherever  dust  is  being  formed  at 
stations  in  stopes  and  drives.  They  will 
then  have  a  commercial  value  that  will  make 
it  hard  for  younger  men  to  oust  them 
from  their  positions.  At  present  there  aie 
not  enough  technically  trained  experienced  men 
to  go  round,  which  fact  allows  a  number  of 
young  and  inexperienced  men  to  attain  positions 
for  which  they  are  not  qualified.  Health  con- 
ditions govern  the  question   of   the   efficiency   of 
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,our  underground  men,  white  and  black,  by 
improved  proficiency  and  ability  to  make  a  more 
sustained  effort. 

The  author   lias    started  to  economise   at   the 
wrong  end,   although    a    bit    may  be  done  tb 
The    method   of    working    pursued    h  not 

conducive    to    economy  :    our   method    b<  inur    an 
elaboration  of  the  method   evolved    by   whal 
termed  the    amateur    miners    of    the   i  irly  d 
which  method  suited  the  conditions  then  prevail- 
ing,   as    labour    was    plentiful    and     mechao 
appliances  at    a    discount.       With   the    vast  im- 
provements in  mining  machinery  u  d 
lab  »ur  this  method  ought  to 
more  efficient  one  substituted  to 
of  lower  dips  and  the  cheap   power  vvhii  h  is  now 
available  at   the  mil 

The    following    method    of  longwall    work 
can  be  adapted  to  most  oi  the  mine-  ol  the  R  - 
From  the  main  shaft  drives  oughl    to 
under    the    reel'    on    lines,     all    n< 
having    a    large    radius    for    haulage    purpi 
These  drives  should  be   sufficiently  wide  to  allow 
of  two  tracks  being  put  in.       Drive-  should    n 
be  nearer  to  each  other   than   600   or  :  on 

the  clip  of  the  reef,   and  e 

may  be  employed.  At  300  ft.  on  either  side  of  the 
shaft  crosscuts  would  b  ■   pul    I 

red',  and  at   600  ft.   ill  • 

west)  other  crosscuts  will  bedriven.      From  tl 
crosscuts  intermediate  shafts  will  be  sunk  on  the 
various  reefs,   only   dean    reel  .  all 

waste  rock  being  blasted  down  and  hauled 
separately,  wasl  ick   in  d 

parts  of  tin1  mine.     Thos<     shafts   would  I 
to  the  level  below  •  add 

l.c  used 

and   .v|'<i  ft.    on  the    intermed 
ill    K,-  d    30   fl 

m  i  be  condi  I    the   h 

otinr  loi  in    the    mi:. 

would    be 
allow  of  the   trucks 

-tope,  where  a  loop   would   be  put  in  allowing 
supply  ol  empt  j 

shovellin  ma)    1 mpl 

whilst  hauling  (Han  the  other  i 
hoit-t  can  be    employed    for   b 
trucks  hauling  down  the  rope   «  bicb 
to  the  loaded    trucks,   and   win 
trucksare  del  iched  and  put  on  to  the  m  i 
and  taken  to  the  si  In  « 

would  I- 

it    would    meet    th( 
direction.     The)  would  then  ; 
filled  in  with  -  md,  the  rail 
timber  drawn.      When   th< 
•  .\\],\  be  started,  tl 

i  itch  shifted   u] 


-  md  should  be  filled  in  on 

to  interfere   with    the  ordinary   ■  the 

pack-   could   be   buill 
shafl  to  retain  the  sand  in  >n.     When  only 

a  thin  pillar  i-  left    bet  ween   one 
thi-     pillar     i: 

all   the   sand 
The  output  of  the  mine  would  aim 

"ii  •  level  with  two  reefs. 

The  follow 

method  of  working  : — 
[.    -Lower  de1 

II.    -Lower  shovelling  and  tramming 
all  broken  ground  would  be  blast  the 

mial    tramming 
distance  th  ft. 

[II.-  .    work    being    i 

d. 
I  V.     Simpler  ventilat  i  drains  _ 

V.  Sew    mines    would   reach   the   produi 

tim  •  than  at  present. 

VI.  — ( 

worked  out    places   beii  the 

whole  mine  and 

VII.  So  pill 
irred  in  rai 

VIII.  Less  timb  I  imberi 

IX.  Sand    ...add  be    held 

■ 
. 

X.  -The  output  from 
limited  by  the  num 

rowd  ii 
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s     mid    sit    ilow  ii    and   say  there  is  nothing 
thev    can    do   to    better   the   ventilation. 

A<  the  author  pointed  out,  adequate  ventila- 
tion does  not  depend  solely  on  the  quantity  of 
air  going  into  the  mine,  but  greatly  on  how  the 
air  is  coursed  and  distributed  through  the  mine  : 
proof  of  the  above,  the  more  we  course  our 
air  the  less  the  quantity  circulating.  Much  can 
be  done  quite  cheaply  by  putting  up  brattice 
sheets  in  the  entrances  of  the  upper  drives 
between  shafts,  and  an  odd  door  or  two,  as  shown 
in  the  paper,  so  as  to  conduct  the  greater  part  of 
the  air  to  the  lowest  point  of  the  workings, 
instead  of  letting  it  get  away  to  the  upcast 
through  the  upper  drive-.  As  the  author  points 
.  and  as  1  mentioned  in  190o,  a  standard  of 
purity  of  air  is  better  than  a  standard  of  quantity 
per  man.  but  more  air  per  man  is  needed  in  wide 
stopes  than  in  narrow  stopes,  irrespective  of 
quality. 

The  author  does  right  to  lay  stress  on  the 
•r  question.  As  Mr.  Judge  mentioned,  it  is 
not  only  at  the  holes  being  drilled  but  in  all  dry 
and  dusty  places,  that  the  water  is  needed,  for 
after  all  is  said  and  done,  what  is  the  percentage 
ol  dry  holes  drilled  in  a  producing  mine? 
It  should  not  be  10%.  To  send  cool  air  through 
a  warm  mine  without  watering  the  mine  would 
onh  gg  rate  the  dust  question,  for  the  air 
as  it  got  heated  on  its  travels  would  pick  up 
quite  a  quantity  of  water,  making  the  mine  drier 
and  dustier. 

The  Rand  is  not  the  only  place  that  is  troubled 

with  a  dust  question,  many  collieries  have  a  more 

dangerous  dust  than  ours.     Here  the  dust  danger 

..ore  or  less  in  the  handling  of  the  man  most 

concerned,  but  in   many  collieries   one   man  may 

eitL        s      rantlj  or  carelessly  endanger  not  only 

his   own    life   but    the   lives   of  every  one  in  the 

mine:  -till  in  the  United  Kingdom  the  death  rate 

from  fire  damp  and  coal  dust  explosions  has  been 

iced    from   <>t;.~>   to   01    per  thousand  during 

the    last    35    years.      If   all    concerned    were   to 

we  ought  to  pull  down  our  death  rate 

much  faster  than  this.    Phthisis  is  not  a  necessary 

.net  to  mining,  so  it  each  one  concerned  will 

only  do  his  little  bit  the  death  rate  would  be  con- 

erably  lowei 

The'  great   disadvantage   in 

B     .iter  in  the  hotter  mines  of  the  future,  and  I 

beli  ihal]  have  to  put  cooling  apparatus  in 

workin.  ,]  and   de water    the   air   some- 

i  that  it  will  not  be  saturated  and  at  a  high 

ifore  leaving  the  mine  :   this  has 

•  ilked  of  in  colliery  circles  for  many  years 

but   I   do  not  think  any  installation  has  been  put 

E.R.P.     .M  re    fortunate     in     ),eing 

'    "    'baft  purely    ventila 


tion  purposes.  It  is  very  desirable  that  one 
shaft  should  be  used  solely  as  a  ventilation  shaft, 
but  every  mine  will  not  be  able  to  do  this.  It  is 
not  a  heavy  job  for  an  outcrop  mine  to  fix  up, 
but  it  is  an  awkward  one  for  some  of  the  deep 
levels,  more  especially  the  mines  with  all  com- 
pound shafts.  If  the  deeps  cannot  come  to  an 
arrangement  with  the  outcrop  mines  to  compound 
the  ventilation,  then  the  mines  with  compound 
shafts  have  a  little  problem  to  solve.  With  our 
present  methods  of  hoisting  and  handling  rock, 
men  and  material,  we  cannot  very  well  fix  the 
the  fans  on  the  surface.  They  will  have  to  go 
underground,  and  where  are  they  to  be  put  .' 

As  to  the  bad  effects  of  compounded  ventilation 
of  two  mines,  I  do  not  see  where  there  should  be 
any  trouble  ;  if  the  whole  of  the  area  of  the  two 
mines  was  used  as  one  mine  there  would  be  no 
talk  of  exhausting  bad  air  into  the  outcrop 
portion.  The  exhaust  bad  air  from  the  two  mines 
with  a  fan  will  be  better  than  the  exhaust  air 
from  either  of  the  mines  with  only  natural  venti- 
lation. I  should  be  glad  if  the  author  in  his 
answer  would  give  us  the  speed  of  the  fans  ; 
how  and  where  the  water  gauge  was  taken  (that 
is  how  far  from  the  fan,  and  in  what  direction 
was  the  pipe  of  the  water  gauge  pointing),  also  the 
H.P.of  the  prime  mover,  size  of  opening  in  the  fan, 
temperature,  and  the  natural  water  gauge.  I 
notice  from  the  figures  on  the  sketches  that  with 
air  at  63s  F.  the  Sirocco  is  giving  up  about 
22  h.p.  to  velocity  ;  this  is  too  much.  I  think  it 
could  be  brought  down  to  6  h.p.  or  8  h.p.  This 
22  h.p.  represents  about  16°0  of  the  water  gauge. 
The  Barclay,  on  the  other  hand,  is  only  giving  6% 
of  the  water  guage  to  velocity,  which  is  not  because 
the  Barclay  is  a  better  fan,  but  simply  because  it 
has  a  much  larger  evasee  chimney.  I  would 
recommend  the  author  to  take  down  the  Sirocco 
chimney  and  rebuild  it,  giving  it  an  area  of,  say, 
about  200  sq.  ft.  and  save  14  h.p.  or  15  h.p.  I 
make  the  present  areas  of  the  chimneys  from  the 
figures  on  the  sketches  to  be  say,  100  sq.  ft. 
for  the  Sirocco,  and  170  ft.  for  the  Barclay.  If 
these  two  fans  were  tested  it  would  be  seen  that 
the  Sirocco  is  heavily  handicapped  because  of  its 
chimney.  Another  thing  in  fan  testing,  is  that 
it  is  quite  wrong  to  take  the  all-over  efficiency  of 
engine  and  fan  for  a  comparison,  as  is  so  often 
clone  ;  efficiency  of  the  fans  should  be  taken 
alone. 

Last  year  the  late  Mr.  A.  H.  Stokes,*  Inspector 
of  Mines,  England,  read  a  paper  before  the  Mid- 
land Counties  Institute  of  Engineers  on  water 
gauges  and  velocities.  He  found  by  experiment 
that  by  putting  a  bend  on  the  end  of  the  pipe 
leading  to  the  experimental  water  gauge,  that 
with  a  normal  height  of  2  in.  on  the  gauge  on  the 
'  Trans.  Institute  of  Mining  Engineers,  Part  1,  Vol.  38. 
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separation   doors,  by  manipulating  the   bend  he 


could 


get 


variations  in   height   from   0-'2  in. 


3-0  in.      He  found  that  with   the   same   speed 


to 

fan  and  volume  of  air  that  if  the  area  of  drift 
varied  so  did  the  height  of  water  gauge.  It  can 
be  seen  how  important  this  is,  for  water  gauge 
varies  as  velocity,  and  velocity  varies  nearly  as 
area,  and  the  h.p.  in  the  air  equals  quantity 
multiplied  by  water  gauge  divided  by  33,000, 
this  last  being  used  to  get  the  efficiency  of  the 
fan.  As  fans  become  more  general,  and  that 
will  be  soon,  we  shall  have  some  of  the  same 
troubles  in  testing  as  they  have  gone  through  in 
other  countries,  for  up  to  now  I  do  not  think  a 
decent  comparable  manner  of  testing  fans  has 
been  evolved ;  at  least  it  looks  like  it  from  the 
published  tables  of  fan  tests.  As  an  example  of 
the  curious  things  we  hear  of  in  this  connection, 
a  case  was  mentioned  in  the  discussion  on  Mr. 
Stokes'  paper,  where  a  new  fan  was  put  in  to 
replace  a  larger  diameter  fan  in  the  same  fan  pit. 
The  new  fan  was  to  give  62%  efficiency,  but  on 
trying  it,  it  only  gave  50%  efficiency  ;  after  the 
fan  pit  was  altered  to  suit  the  smaller  fan  the 
efficiency  was  increased  to  60%,  the  water  gauge 
rose  from  2  in.  to  3|  in.,  but  mark  you,  the  air 
in  the  mine  remained  the  same.  It  is  things  of 
this  kind  that  we  shall  have  to  be  careful  of 
when  buying  and  installing  fans,  or  we  shall  be 
doing  in  this  ease  what  we  are  doing  in  other 
cases  at  present,  that  is,  paying  for  paper  effici- 
ency. 1  notice  that  the  decrease  of  temperature  is 
only  2°  or  3*.  Is  this  an  error,  or  is  it  because  the 
difference  of  air  temperature  and  rock  tempera- 
ture is  small  '.' 

I  am  afraid  that  we  shall  not  be  in  a  position 
to  carry  out  the  authors  recommendation  con- 
tained in  the  last  paragraph  of  his  paper,  desirable 
as  it  is.  In  the  future  deep  levels,  as  members 
know,  I  hold  tli  ■  opinion  that  we  shall  have  to 
move  our  faces  much  faster  than  we  do  at  present, 
both  on  the  score  of  safety  and  cost,  and  before 
we  get  well  set  on  single  shiftwork  we  shall  have 
to  turn  to  double  shift  again  in  the  deeps.  This  is 
where  I  see  the  greater  need  for  artificial  ventila- 
tion, for  although  we  shall  get  larger  quantities 
of  air  by  natural  ventilation  in  these  deeper 
shafts  owing  to  their  depth,  the  quantities  will 
not  increase  so  fast  as  the  need  for  them. 

In  conclusion,  I  musl  say  that  the  K.K.I'. 
Mines  deserve,  and  w  ill  have,  the  thank-  of  all  for 
piloting  the  way  towards  mechanical  ventilation, 
mmI  the  author  also  for  the  manner  in  which  be  has 
brought  the  matter  before  us. 

Mr.  T.  Donaldson  {Member)  on  behalf  ol  Mr. 
W.  Cullen  submitted  the  following  contribution: 

Mr.  W.  Cullen  {Jfati  Pretident):     I'hi-  paper 
-  has  already  been  remarked   -  is  pert 


of  the  most  important  which  has  ever  been   read 

before  our  Society,  and  it  is  to  be  hoped  that  all 

the    other    mining   companies    will    emulate    the 

I  lent    example    set     by     the      E.R.P.M.,      by 

installing  systems  for  improving  the  ventilation. 
It  will  come  as  a  surprise  to  many  that  the  total 
cost  is  so  very  low,  but  I  can  well  believe  the 
author's  statement  that  it  has  already  Keen 
recovered  by  increased  efficiency  alone.  Quite 
apart  from  this  aspect  of  the  case,  however,  it  is 
a  moral  obligation  on  the  the  part  of  those  who 
control  the  industry  to  see  that  no  further  time 
is  lost.  Of  course,  it  may  be  claimed  that  nothing 
could  possibly  be  done  BO  long  as  the  "  Mining 
Regulations  Report"  was  under  consideration, 
but  now  that  this  report  i-  issued,  we  can 
that  hardly  anything  new  has  been  brought  to 
light.  Indeed,  the  report  is  mainly  a  compilation 
(though  a  most  useful  one)  of  information  which  for 
the  greater  part  was  already  public  property,  with 
certain  deductions  from  this  compilation,  and 
finally  certain  recommendations  made  naturally 
with  the  idea  of  improving  existing  condition-. 
In  ca>e  of  any  misunderstanding  I  wish  to  say  that 
in  the  main  I  agree  with  the  findings  <  if  the  Coin 
mission,  but  it  does  seem  a  pity  that  such  an 
important  report  was  delayed  for  so  long  a  time 
through  circumstances  which  were  apparently 
unavoidable.  'Phis  is  the  only  word  of  criticism 
which  I  propose  to  make  regarding  the  report  it- 
self, but  it  is  worth  while  in  passing  to  note  the 
attitude  of  the  press  and  the  public.  The  press 
to  my  mind  did  its  duty  nobly  by  endeavouring 
to  arouse  the  public  to  a  sense  <.f  the  magnitude 

of  the  issues  at  -take,  and  let  US  all  admit 
frankly  and  freely  that  the  public  responded 
equally  nobly.  Unfortunately,  however,  the 
report  was  issued  during  a  political  campaign 
a  most  unwise  procedure  in  m)  opinion— so  that 
the  subject-matter  assumed  a  political  a-pect  :  but 
by  this  means  it  became  more  widely  known. 
To-day  nothing  is  heard  of  it.  All  those  fine 
humanitarian  instincts  which  were  aroused  at  the 
time  of  the  publication    ale    "as    they  were  :       at 

least  I  think  bo.    The  indifference  "i  the  Rat 
the    loss    or    the    value    of    human    life    is    to    me 
astounding  and  incomprehensible.    Perhaps,  how 
ever,  I  am  altogether  nd  it   may  be 

plans  are  even  now  being  pre]  ured  for  the  installa- 
tion ol  artificial  ventilation  on  ever}  mine 
I  shall  be  delighted  :  but   I   "  hae  me 
tor  the  following  us.     ^^  • 

aula)  and  Irvine  initiated  what  I   -hall  hi. 
an  Ambulance  campaign.  The)  showed  uaxlearly 
what  was  requii  we  all  admitted  that 

man)  tl  re  lefl  undone  which  ought  to  b 

been  done,  bul  since  tl la)      un  an)  one  "t  us, 

managers,  offii  :i|-lt  'I"' 

campaign     hi-     made     much  I 
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unhesitatingly,    relying   on    my  own  experience 

alone,  that  the  want  of  progress  has  been  simply 

appalling.     On  some  mines,  which  1  have  visited 

ntly,  prominent   officials   told   me   that   they 

not  know  whether  there  was  any   ambulance 

equipment  on  the  mine,  and  others  made  the  same 

reply    about    the    oxygen     cylinder,     asking     at 

the  same  time  what  its  uses  were.      Now  one  can 

xcused  if  the  matter  involves  a  large  expendi- 

■  or  troublesome  organisation  but   it   involves 

ther.     At   the   Dynamite  Factory   70     of  the 

employes     have      gone    through    a    course    of 

ambulance     instruction — it     is     a     condition    of 

employment    and    has    been    ever    since    I     was 

►ointed    manager — every     department     has     a 

complete    set   of  ambulance  appliances,  and  it  is 

the  duty  of  the  medical   officer  and  the  official  in 

charge    t<>    see    that   they   are   always    in    order. 

Then    again   with   regard    to    safety    helmets    or 

similar    devices,    mishaps    within    the    past    iew 

months    have   demonstrated   again,   if   that    were 

v.  that    there    should    lie    at   least  two  Oil 

But  they  would  be   of  no  use  unless 

the   men    were   practised   in  them   and  drilled  in 

He    work.      tndeed,   they   can,    in    the   wrong 

bands,  become  a  veritable  danger. 

At    the    present    moment    there   is    sitting   in 

gland    a    Royal    Commission   on  Mines,  which 

issued  two  reports  from  which  I  propose   to 

quote  fnely.  as  they  have  an  intimate  bearing  on 

conditions    here.      The    first    one,    issued    in 

'7.     deals     almost     exclusively     with      safety 

.  their  uses  and  abuses.     The  physiological 

I    by    Dr.  Boycott,   are   extremely 

.  and  I  commend  them  to  our  members. 

It    is    true    that    the    mines   referred    to    by    the 

ers,  when    discussing  the  subject,  are 

,  but   tin  ntal  ignition  of  a  case 

id   furnish   an  analogous  set  of 

which  the  commissioners  had 

<'-'/•  /■    alia,    page    7.     "  With    the 

i     :  i  ed    instances   of 

"the  hing    appliances,    little 

ntion    was    paid    for  some  years  to  the 

untry,    and     mining 

of  the  imperfections  of  the 

apt    to    regard 

introduction  into  general 

:    than    pra< 

••  value.     Within  I  decade  interest  in 

matter  i  by  the  construction 

Ciin    I90i  imental   gallery    for 

_    appliances   at    Altofts 

torn    men   to 

"the   use   of   th  !    conditions 

likely  to  with  under 


Page  8.  "  In  some  continental  countries  greater 
"attention  has  been  given  in  recent  years  to 
"the  use  of  breathing  appliances  In 
"Austria  this  provision  has  been  made 
"compulsory,  in  Germany,  though  no 
"  regulations  have  been  made  bj  the  Govern- 
"  nient  on  the  subject,  a  great  deal  has  been 
"done  voluntarily  and  many  of  the  larger 
"collieries  are  provided  with  sets  of 
"  apparatus." 

We  have  all  of  us  fresh  in  our  minds  that 
terrible  disaster  at  Courrieres,  and  the  excellent 
work  performed  by  the  German  rescue  brigade 
from  Westphalia. 

Then   again,    page    11.     "We    think   that   the 
"risks  attaching  to  the  use  of  the  appliances 
"can  be  reduced  to  a  minimum  by  a  proper 
''system   of  training,  and    we  desire  to  lay 
"particular  emphasis  on  this  point.      In  the 
"  first  place  it  is  important   for   purposes   of 
"training  to  select  men  who  are  most  suited 
"  for  special  work  of  this  kind  on  the  ground 
"of     general      intelligence,     physique      and 
"temperament.      The    men    should   then   be 
"given    a   thorough    knowledge    of  the  con- 
struction   and    working   of  the  appliances 
'•  and  should  lie  accustomed   by    degrees    to 
"  wearing  them,  at  first   in  an  experimental 
"gallery    and    afterwards,   when    they   have 
"attained   proficiency,    in   actual   operations 
"  underground." 
The   report   then   goes  on   to   recommend    the 
establishment    of    rescue    stations    which    would 
serve   either   one    mine  or  a  group,  but  that  is  a 
detail.      I    think    myself    that   each    mine   should 
have    two    at    least,    and    the    necessary    men    to 
man    them    together  with  reserves.      The  expense 
would  lie  infinitesimal,  and    1    do    not  believe  for 
one   moment  that   it    would    lie    grudged   by  any 
one  in  authority. 

The  second  report  issued  last  year  deals  with  a 
very  large  variety  of  topics,  Imt  rescue  and 
ambulance  work — (specially  the  latter — bulk 
very  largely.  Incidentally  two  of  the  commis- 
sioners record  their  impression  of  a  visit  of 
inspection  to  some  of  the  ( Herman  rescue  stations. 
At  the  Shamrock,  one  of  the  largest  collieries  in 
Westphalia,  it  appears  that  the  rescue  corps 
consists  of  31  men  and  50  officials,  and  that 
during  1906  there  were  163  practices  with 
breathing  appliances,  which  lasted  on  an  average 
two  hours  each.  Only  on  two  occasions  were  the 
practices  interrupted  by  small  defects  in  the 
apparatus,  which  shows  that  they  have  now 
attained  a  high  degree  of  perfection.  Of  the  67 
officials  on  the  mine  62  are  fully  trained  in  the 
work  of  rescue.  The  commissioners  also  record 
that    since    their    last    report    the    provision    of 
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breathing  appliances  has  become  compulsory  in 
b  'th  Belgium  and  Fran 

I  do  not  believe  that  rescue  corps  on  anything 
like   this    Male    are    necessary   lure,  but  all  must 
admit  that  something  wants  doing.      It  did  01 
to  me  that  it'  the  expense  were  Buch  a  bug 
it    appears    to    I.e.  that    the    meml 
brigade  might  be  trained   for  this  r<  pork, 

ng  they  are  already   accustomed  to  t! 
ty    helmets   and   ambulance,    but    tl 
obvious  objections  to  this  course  not  the 
which  is  the  men's  want  of  experi  mining 

conditions,  for  there  is  nothing  more  demorali; 
than  feeling  lost  in  the  bowels  of  tie-  earth.     In 
this  connection  I  may  say  that  1    have  suj 
to  Professor  Lawn  and  the  Senate  "t   the   School 
•  t  Miivs  that  every  mining  student    should   he 
made   to  go   through    both  an  ambulanci 

ue  course— the  latter  to  include  practice  with 
ithing  appliances.     The  Board  of  Trade  have 
recently    issued    an    order    requiring    that    all 
candidates  for  the  certificate  "I   master  or   mate 
should     possess    ambulance    certifica  How 

much  more   is  it    necessary  with  our  mines  !     1 
shall   avoid  being  discursive  and   therefore  only 
quote  further  the  recommendations  of  th.'  I 
report,  under  this   heading,   which    r< 
tions    will    no    donbt    soon    be    embodied    in    a 
legislative  act. 

■     21 19,     par.    68.       "•  /  Breati 

"  Appliam 

"provision  of  breathing  appl  the 

"training  of   men    in    their   use  should 
••  pursued  with  greater  energ 
67.   •"  Everj    mini  I  ber 

"  with  a  properly  trained  own 

••  or  to  ha  ■  >•  th'-  i 
'•  numb 

ion." 
I.   "Amb  Work.     Tie'  numbi  r  of 

ualiiied   in  ambul  ti 
••lively    small,    and    I 

"  siderable  improvemenl  both  in  tl  ning 

••  of  the  men  and  the  provision  ol 
"There   should     b 
'"the    colliery    owners    and 
••  Ambulance  tion.     Tie-   '■:: 

including 
"  mana  ;  bould    I 

mbulance  certil 

70.  "  Ambulance  appliai  ould    bi 

n    the 
••  Pi 

••  men  to  the  hospital 
■•all  colliei 

71.  "  The  should    h 
"power  to  in 

Mid       II  II  '  i 

rovided  in  prop 


••  men  employi 

tie-    numbi 
■•  required  d  in  thi 

/,'  H 

••  d<  the 

in  tie    event 

■•  menl  ol  tie-  coll 

"  in  each  district  to  pp.\  i 

■•  form  il  ion   ol 
••  recommend  the 

"  tainii  .  n  k- 

ructions  to  woi  km 

ould  form  part  of   the  ambu 

•'  ii  E 
' "  i  I 

■ 

hat 

utry.  but  it  m  in   mind 

the  conditio  ly  different.     I  i 

mntry,  we  I 

_ 

all 
ken  int<  '  ion   \vl 

in  w  condit 

■ 

the  pr  pul- 

lived  in 

theii 

ambul  i 
ith    th 

mi   the    ! 
\  \    . 

with  which  the 

i    I 
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ledge  of  the  condition  of  the  mine  atmosphere 
12  months  ago,  but  all  who  now  work  under  the 
altered  conditions  are  agreed  that  they  feel 
different  men.  One  hears  similar  testimony  from 
the  Turf  Mines  and  the  Village  Main  Reef  mine. 
I  do  not  know  whether  an  analysis  has  hern  made 
of  the  atmosphere  of  these  latter  two  mines.  If 
not,  then  I  strongly  recommend  that  this  be  done 
without  delay — indeed,  I  go  further  to  say  that 
every  manager  ought  to  know  the  state  of  the 
atmosphere  right  throughout  his  mine.  I  am 
only  saying  now  what  I  said  over  a  year  ago,  but 

r  as  I  am  aware  little  or  nothing  has  been 
done,  as  we  have  had  no  results  placed  before  the 
SoCi,ty.  It  is.  of  course,  not  incumbent  on  those 
responsible  to  do  this  but  results  which  indicate 
progress  generally  find  their  way  into  our  pro- 
ceeding-. Might  I  therefore  again  suggest  that 
the  carrying  out  of  this  work  is  a  moral  obliga- 
tion and  should  be  done  at  once.  It  will  have  to 
be  done  in  any  case  when  improved  ventilation 
becomes  compulsory,  as  I  am  convinced  it  will  be. 
In  this  connection  I  shall  be  glad  to  give  all  the 
advice  and  assistance  which  it  is  in  my  power  to 
give,  but  at  the  same  time  I  do  say  that  a  proper 

analysis  survey  will  cost  a  good  deal  of 
money,  because  the  processes  are  slow,  special  appa- 
ratus is  required,  and  above  all,  very  special  skill 
in  manipulation.  There  is  another,  but  a  minor 
aspect  of  the  same  question  which  I  think  has 
been  forgotten.  All  will  remember  that  the 
Report  of  the  Miners'  Phthisis  Commission  drew 
attention  to  the  possibility  of  the  compressors 
themselves  being  actual  manufacturers  of  carbon- 
monoxide  and  since  then  we  have  been  reminded 
here  and  elsewhere  by  the  loss  of  a  good  many 
lives  that  this  is  no  picture  of  the  imagination. 
I  wonder  how  many  tests  have  been  carried  out 
in  order  to  ascertain  whether  the  compressed  air 
i-*  f<  irbon  monoxide  or  not,  since  the  issue 

of  that  report.  I  venture  to  suggest  few,  if  any: 
■ally  know  of  none.  I  do  not  suggest  for 
one  moment  that  any  is  produced  at  all,  but  I  do 

that  on  a  vital  question  like  this  we  should 
have  '•  clear  consciences/''  Here  again  J  must  say 
that  1  cannot  understand  the  general  attitude  to 
questions  of  this  sort,  because  anything  which 
affects  the  health  and  efficiency  of  employees 
should  surely  come  first.  Above  ground  we  are 
tryi  -  ive  pence  per  ton  and  spending  thou- 
ds  in  experiment-,  while  down  below  there  is 
a  possibility  of  saving  shillings  through  health 
and  efficiency  alone— and  all  this,  of  course, 
apart  from  the  moral  aspect.  I  am  convinced 
that  those  in  authority  are  actuated  by  the  very 
best  motives  and  are  sincerely  anxious  to  do 
their  best  for  all  those  under  fcheir  charge,  but  at 
the  -ime  time  I  must  confess  that  much  more 
n  done  in  the  past. 


Mr.  H.  Stuart  Martin  (Memher)  :  I  had  the 
honour  to  propose  the  vote  of  thanks  for  this 
paper,  and  at  that  time  promised  I  would  at  a 
later  date,  when  the  paper  was  being  discussed, 
add  a  few  remarks  on  the  subject  laid  before  us. 

The  author's  paper  is  illustrative  of  what  has 
been  done  in  mechanically  ventilating  those 
mines  under  his  charge,  and  has  certainly  proved 
that  there  is  little  difficulty  in  adequately  venti- 
lating the  gold  mines  on  these  fields  on  the  same 
lines  as  at  coal  mines  at  home. 

The  cost  of  installation,  a  figure  no  less  than 
£25,000  (already  redeemed  by  improved  effici- 
ency), and  the  running  cost  of  only  Id.  per  ton, 
are  facts  that  certainly  deserve  our  consideration. 
£25,000  appears  to  be  at  first  sight  a  large  sum 
of  money  to  be  spent  on  ventilation  alone.  How- 
ever, in  this  case  I  have  no  doubt  a  considerable 
sum  included  in  the  estimate  was  spent  under- 
ground in  making  the  necessary  connections  and 
drives  in  an  already  large  and  extensive  mining 
property  which  in  its  earlier  days  was  not  laid 
out  for  mechanical  ventilation.  Vet,  on  the 
other  hand,  the  dykes  running  from  N  to  S  have 
formed  excellent  natural  brattices,  and  by  then- 
presence  have  facilitated  the  splitting  of  the  air. 

I  am  glad  to  say,  following  close  on  the  heels 
of  East  Rand  Proprietary  Mines,  an  interesting 
ventilation  problem  has  also  been  successfully 
carried  out  at  the  Village  Deep  mine.  The  only 
interesting  points  of  difference  as  compared  with 
the  East  Rand  Proprietary  Mines  are  that  at  the 
Village  Deep  the  fan  is  erected  underground  at  a 
depth  of  about  2,000  ft  from  the  surface,  the 
quantity  of  air  passing  through  the  fan  is  about 
280,000  cub.  ft.  per  minute  with  a  W.G.  of  27  in., 
the  cost  of  installation,  including  cost  of  cutting 
fan  chamber,  air  doors,  etc.,  did  not  exceed 
£6,000,  and  the  running  cost  on  the  tonnage 
milled,  covering  the  whole  area  ventilated  by  the 
fan,  does  not  exceed  Id.  per  ton. 

There  are  five  other  mines  of  the  Eckstein- 
Rand  Mines  Groups,  viz.,  City  Deep,  Durban 
Roodepoort  Deep,  Crown  Mines,  Xourse  Mines 
and  Robinson  G.  M.  Co.,  for  which  fans  have 
been  actually  ordered,  and  in  a  t-hort  time  others 
will  probably  follow  suit.  The  fans  vary  in 
capacity  from  50,000  cub.  ft.  at  1  in.  W.G.  to 
250,000  cub.  ft.  at  4  in.  W.G.,  some  to  be 
erected  on  the  surface  and  others  underground. 
frequently  it  will  be  found  more  economical  to 
instal  two,  or  even  more,  fans  in  a  mine  rather 
than  one  large  one,  as,  if  only  one  fan  is  installed, 
the  W.G.  must  be  sufficiently  high  to  circulate 
the  necessary  quantity  of  air  through  the  work- 
ings with  most  resistance,  necessitating  regulators 
which  should  be  avoided.  The  placing  of  a  fan 
underground  is  not  so  good  as  on  the  surface, 
when  possible  and   economical   to  do    so.     The 
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Village  Deep  fan  was  placed  underground  in  order 
to  gain  the  necessary  quantity  of  air  at  a  low 
W.G.  The  small  free  air  space,  and  the  enormous 
frictional  resistances  in  the  main  rectangular 
vertical  shafts,  prohibited  the  placing  of  the  fan 
on  the  surface. 

Speaking  generally  on  the  question  of  the 
ventilation  of  mines  on  these  fields,  undoubtedly 
the  outcrop  mines  with  their  numerous  shafts 
and  outlets  to  the  surface  have  provided  ample 
ventilation  in  the  past  and  have  not  called  for 
mechanical  means  for  better  ventilation.  How- 
ever, following  the  outcrop  mines,  with  the 
deeper  levels  (some  of  which  already  exceed 
4,000  ft.  of  cover),  and  with  the  prospect  of 
greater  depths  and  fewer  shafts—  working  much 
increased  areas  and  larger  tonnages  -and  increas 
ing  rock  temperatures,  the  question  of  ventilation 
is  going  to  be  a  serious  one. 

Apart  from  the  installation  of  mechanical 
ventilation,  suitable  shafts  with  minimum  fric- 
tional resistances  and  maximum  free  air  space, 
as  well  as  carefully  thought  out  plans  as  regards 
underground  lay-out  and  ventilating  roads,  will 
have  to  be  considered,  otherwise  it  will  be  impos- 
sible to  work  the  deep  deep  levels  economically 
and  under  favourable  conditions.  In  considera- 
tion of  this  fact,  at  the  deeper  mines  controlled 
liessrs.  11.  Eckstein  &  Co.,  main  levels  and 
incline  shafts  are  being  driven  in  the  footwall. 
These  ways  will  act  as  intakes,  and  being  driven 
in  solid  ground  a  minimum  loss  of  air  due  to 
leakage  will  result.  These  main  ventilating 
roads  incidentally  become  excellent  haulage  roads 
for  cheap  mechanical  underground  transport,  and 
therefore  cannot  altogether  be  charged  against 
ventilation  costs. 

The  author  lays  much  stress  on  the  quartz 
dust  the  havoc  it  play-  amongst  our  miner-, 
and  I  am  sure  we  all  agree  with  him  that  with 
united  action  by  the  mine  managers  and  their 
staffs  much  might  be  done  to  prevent  the  dis 
due  to  this  cause. 

Improved  ventilation,  however,  does  not   assist 

US  in  keeping  the  dust  down,  but  rather  help-  t" 

make  matters  worse,  dries  the  mine,  stirs  up   the 

dust  and  carries  the  line  particle-  throughout  the 

mine  workings  wherever  the   air   current-    travel. 

tilation  does  it-  part   by  carrying  away  the 

nd  gives  us  fresh  air  to  breathe,  puts 

energy  into  our  workers  and   gives   as   improved 

iency 

I  cannot  agree  with  the  author  when  he  makes 
the  statement  i p.  60  ■>!  the  Journal)  thai  "the 
line  dust  in  suspension  must  be  constantly  carried 

•  of  the  mine,  and  that    thi-   deinon-ii  it 
of  the  necessities  for  adequate  ventilation.1    \N  ith 
the    proper   application    of    water   dust    can    !»<■ 
I    am   under  the  impression  tin'   the 


real  mischief  maker  is  this  fine  dust,  and  if  we 
are  going  to  do  any  good  this  du.-t  must  be 
arrested  at  the  seat  of  origin,  and  to  do  this 
successfully  the  whole  Kami  must  act  together. 
Dr.  Avmard's  apparatus  no  doubt  does  arrest  the 
dust  where  machines  are  used,  whether  in  the 
of  a  drive,  raise  or  stope,  but  the  difficulty 
i<  how  to  get  the  miners  to  use  it.  Unless  the 
whole  of  our  mines  co-operate,  Dr.  Aymards 
apparatus,  or  any  other  apparatus  which  may  be 
equally  as  good,  i-  going  to  make  but  little  im- 
pression and  will  die  a  natural  death. 

The  author  seems  to  consider  it  advisable  to 
place  brattices  or  pipes  in  all  dead  ends,  but  a 
better  practice  would  appear  to  In-,  where 
possible,  to  work  only  single  shift  and  keep 
winzes  well  advanced.  By  this  mean-  the  dead 
ends  would  seldom  be  more  than  a  \\~w  hundred 
feet  in  advance  of  the  main  air  current,  and  the 
air  used  by  the  machines  is  sufficient  to  ventilate 
the  drives,  except  in  special  cases  where  local 
ventilation  may  be  adopted.  One  of  the  great 
difficulties  in  working  in  high  temperatures  is 
when  the  atmosphere  is  also  saturated.  When 
working  at  great  depths  with  high  temperatures 
the  air  should  be  kept  as  cool  as  possible  and 
dry,  and  therefore  the  application  of  water  whilst 
arresting  dust  should  be  limited  as  much  as 
lible. 

[n  respect  to  health  conditions  of  our  miner-, 
I  entirely  agree  with  the  author  that  the  proper 
housing  of  our  worker-  i-  most  necessary,  an  1  I 
can  say  that  much  has  been  done  by  Me--rs  If. 
Eckstein  A-    Co.,    in    this   direction,   and    we   are 

edingly  proud  of  the  new  villages  now    I 
built  for  our  worker.-,  and  in    time   look    forward 
to  holding  all  the  best   men  on   the    Kami    in    our 
ranks. 

There  are  many  points  in  the  author-  paper  I 
have  not  touched  upon  that  call  for  discussion. 

I  again  thank  the  author  for  bringing  forward 
this  important  subject. 

Mr.  G.   Hildick  Smith  (Member)  referred  to 

an  article  by   Dr.    I  laldane,"  and  -aid  : 

Although,  unfortunately,  unable  to  1..-  present 
at  the  meeting  at  which  the  author  lead  his 
interesting  paper  on  "Ventilation  ami  Health 
Conditions  on  the  Mines  of  the  Witw    I        ind," 

I   have  read  that   paper  with  greater  interest  than 

perhaps  moat  til  mining  men,  owing  to  the  fact 

that    I    served  m\    apprenticeship  t>>  mining   in 
the  large  colliei  the  Midland-  ■•(   Kngland, 

where  the  question  of  ventilation  isol  paramount 
imp  oid  the  first  rale  of  the  Coal    Mines 

il.it  i'x.     A  adequate 

amount  of  ventilation  -hall  constantly  be  prod 
oder  harmless  all  noxiotu  I  h  it  all 
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rking   places,  travelling   way-,  etc.,  shall  be  in 

te  to  work  and  travel  therein."     There  is 

ii"  reason  at  all  why  this  should  not  also  be   the 

first  rule  in  the  local   Mine-'  Regulations,  and  it 

is  pleasing   to  that  this   has   at  last  been 

realized   ai  -    matic  ventilation,    as  opposed 

Id    haphazard     methods,     is     at    last 

I     -lowly     but     surely.      In    the 

mechanical    ventilator,  in  the 

y  well  known  type  of  fan.  we  require 

-  If,  capable  of   producing    100,000 

cub.  ft.  of  air   per  minute,  about  £.300.    To  this 

must  added  the  cost  of  erection,  ventilation  doors, 

the    :  -     of    which,    as    the    author 

rem  ly  repaid  by  the  increased  efficiency 

i   from   the  human    factors   in   the  mine, 

iie    that    the    only     result    of 

ting    current   is  the  reduction  of  the 

wet    bulb    '  ture    alone.     The    production 

of    a  ventilating    current     presents  no    difficul- 

;t    the   proper   circulation  of  this  current 

underground   in   the   mines   of   this   field  will  be 

re  difficult       When  we  come  to  the  health  point 

'  the  author,  we  are  dealing 

not  onlywith  an  important  question  looked  at  from 

our   point  of   view   as   mining  men,  but   we  are 

faced  by  ,  of  national  importance  and  of 

vital  immunity  at  large.     It 

ll-known  fact.  1  believe,  that,  on  the  whole, 

unhealthy  ar   on    an    average    larger 

families  than  healthy  parents.     Unless,  therefore, 

phthisis  and  tuberculosis  danger  is    tackled 

itly.  we  shall   eventually  have 

:ommunity,  in  this  new  country,  afflicted  with 

the  mining  point  of  view, and 
the   breeding   grounds 
iption.    we    may    ask  —  What   is 
•■   the  re  the  coming  ventilation 

ral  improvement  in  health  con- 
ditions und-  y.      But  is  it  going  to  be  the 

the  face  of  it  .' 
the  chi(  phthisis—the  dust 

•  processes,  etc., 
primary  cause 
ind  cut- 
El  eat  deal 
We   annever 
ball  have 
done   all    tf  the  present 

r  know,  there  there- 

by which  we  can  absolutely 
ig    inhaled    by    the 
I    think    i-   C( 
would  do  this.  The  an; 

my 
i  th<-  opinion  of  the  Mining   I: 
mission  with  n 

Ithough 


for  occasional  wear  they  are  useful."  How  do 
the  author,  and  the  members  of  the  Mining  Regu- 
lations Commission  know  this.'  Have  an}*  of  them 
in  actual  practice  and  for  any  length  of  time  used 
respirators  underground  and  noticed  the  difference 
in  the  state  of  their  throats,  nose  or  lungs  as 
compared  with  the  state  of  those  organs  after 
working  over  a  long  period  underground 
without  a  good  respirator.  Have  any  experiments 
ever  been  conducted,  with  various  materials  such 
as  sponge,  gauze,  etc..  both  when  used  wet  or 
dry  I  This  is  the  chief  point  I  would  like  to 
emphasize.  Experiments  should  be  carried  out 
by  aspirating  air  containing  dust,  through  various 
suitable  materials,  in  order  to  ascertain  which  is 
the  best  material,  of  which  an  efficient  respirator 
could  be  made.  Personally  I  use  a  respirator 
of  my  own  pattern,  made  from  a  sufficiently 
fine  textured  rlat  sponge,  and  1  find  that  even 
in  the  work  of  shift  bossing,  which  entails  more 
heavy  breathing  than  perhaps  most  other  work 
underground,  a  respirator  worn  continuously 
causes  no  inconvenience  in  either  breathing  or 
talking.  The  coming  ventilation  schemes,  as 
Mi'.  Stuart  Martin  remarks,  will  excite  the  dust, 
even  with  watering.  Water  pipes  in  practice 
will  often  be  broken  by  blasting,  etc.,  and 
as  any  breakage  in  the  pipe  lines  will  not  directly 
affect  the  output,  breakages  of  this  description 
will  always  be  the  last  job  to  be  repaired,  giving 
time  for  the  ventilating  current  to  dry  up  the 
stopes,  etc..  and  pick  up  the  finest  and  most 
dangerous  dust  as  it  goes  along. 

In  conclusion,  therefore,  the  respirator  question 
should  be  gone  into  from  a  proper  scientific  stand- 
point, various  types  should  be  experimented  with 
both  in  the  laboratory  and  underground.  An 
efficient  one  having  been  designed,  it  should 
be  made  a  standard  pattern,  procurable  by 
those  of  the  underground  workers  at  any 
rate  who  have  sense  enough  to  realize  the 
danger  to  their  health.  This,  quite  apart  from 
the  (j  nest  ion  of  fresh  air  and  elimination  of  dele- 
terious gases  would  tend  to  increase  efficiency, 
as  the  class  of  miner  who  is  careless  of  his 
health  and  seems  to  be  anxious  to  suck  in  as 
much  dust  as  possible  and  die  quickly,  will  also 
probably  be  careless  about  his  work.  Given  a 
sufficient  time,  therefore,  the  result  would  be  that 
the  sensible  and  careful  man  will  still  be  mining 
after  the  careless  men  are  "planted.'' 

Mr.  C  Toombs  (Member)  :  I  would  like  to 
point  out  to  the  last  speaker  that  the  author 
described  and  gave  an  illustration  of  an  apparatus 
used  on  the  East  Rand  Proprietary  Mines  for 
accurately  determining  the  dust  floating  about 
in  mine  air. 

Mr.  E.  J.  Laschinger  (Meviler  of  Con  veil)  : 
I    should    like   to  reply  to    Mr.  Cullen  that  with 


N..v.  Htio 


( 'ontributio 


-'IT 


id  to  the  amount  of  carbon  monoxide  which 
might  be  present  in  the  air  delivered  by  com- 
pressors, that  our  immediate  Past-President,  Mr. 
McArthur  Johnston  some  years  ago  (after  there 
had  been  a  few  explosions  with  air  compres 
on  tin-  bland),  made  some  experiments  as  to  the 
amount  of  carbon  monoxide  in  tin-  air  used  by 
compressors.  He  made  these  experiments  a;  the 
Simmer  and  Jack  and  t lit*  Simmer  Deep,  and  said 
he  could  absolutely  detect  no  carbon  monoxide  at 
any  time  in  the  air  delivered  by  compressors.  I 
am  glad  t<>  make  this  announcement,  for  there 
lias  Keen  a  doubt  on  this  point  in  the  minds  ol 
mining  engineers  on  the  Hand  for  many  years. 
After  these  tests  1  felt  quite  satisfied  that  no 
troubles  due  to  carbon  monoxide  in  the  air 
delivered  irom  the  compressors  need  be  feared 
it'  proper  care  were  taken  in  using  good  oil  and 
in  efficient  cooling  of  the  air  during  and  a 
compression. 

Mr.  C  Toombs:  Were  these  carbon  monoxide 
determinations  made  by  the  iodine  pentoxide 
method  .'  If  not,  I  am  sure  that  negative 
results  obtained  by  volumetric  absorption  methods 
are  not  of  much  value. 

Mr.  E.  J.  Laschinger:  They  woe  not  made 
volumetrically.  They  were  d  ne  by  the  method 
mentioned. 

The  President:  Perhaps  .Mr.  McArthur 
John-ton  might  puhlish  his  figures. 

Mr.  A.  McArthur  Johnston  (Past-Pr, 
(contributed)  :    -Mr.  Laschinger  is  correct  in 
ing  that  in  sonic  tests  we  conducted   two  and  a 
half  years  ago,   no  carbon   monoxide  was  present 
in     tin-    compressor    air.        The    samples    were 
taken  when  the  plants    were    under    full    working 

load,  and   were  obtained  from  tin-  Simmer  I  ■ 
ne>v  compressor  plant  at  the  Rudd  shaft,  with  an 
indicated  pressure  of   LOO  lb.,  from  the  Simmer 
and   Jack    Proprietary    .Mines    plant       pressure 
NO    11).,  ami    from    the   Simmer    East     compre 
plant    when    the    pressure    was    70    lb.       The 
samples    were   taken    by  blowing  the  compre 
air  into  dry  aspirator   bottles,  and   this  air 
displaced  by  mercury  when  being  passed  over  the 
iodine  p  ntoxide.     The  tests  showed  in  each 

;i\e  results,  but  the  sample-  examined  \ 
insufficient  in  number  to  entitle   us  I  lude 

that   carbon   monoxide   was  always  absent  from 

■  plants.     Our  main  conclusion  was  I 
crusade   against    the    i  low  flash   poinl 

adulterated  oils,  which  we  bud  previously  wa| 
had  boi  i  fruit. 

The  President  :  I  am  able  myself  to  confirm 
wh.it  you  say.  1  made  some  experiments,  and 
m\  \ere  published   in  the  report    ol   the 

Mining    Regulations    t '  immission    th 
also  an  dlation  of  the    \ 


Deep    ■  Apparently,    however,    Mi .    I 

rs    to   discuss  these   things   « ithou 
the  trouble  to  examine  the  recent 
Prof.  J.  A.  Wilkinson  i  .!/• 
re  this  discussion 

st   to  which    I   should  lik 
As  is   well    known,   tl 
souk  past  tak  ry  livehj 

composition  of  mini  stion 

full  detail-  thod  of  imp: 

ing  this  by  mechanical  mean-,  and  this  conti 
very  sharply  with  tl  s  details  _  -mow 

what  improvements    have   been   • 

ly.      Now  I 
would  ask   the  author  to  i 
in   his   reply  the   results  obtained  in  the 

ble  m  oilier,  and  thus  to  enhance  considerably 

the  value   of    his  paper. 

The  President:  1  ha\  sure  myself  in 

supporting  that  request,   ft  the  onlj 

weak  point  in  the  piper.   1  must  point  out  that  the 
figures  for  a  which  the  author  gives 

practically  impossible,  or  else  they  repi 
sampled  in  absurd  places.     The  figures  are  much 
r  than  an\  iund  on  the    I! and    by  an\ 

i  experimenter.      I  think  it  would  be  a-  well 

■  dd  explain  why  these  two   very    1 
have  only  reduced  the  few 

or  1  5   might  ha  iibly  the 

cubic  volumi  -  mine  may  be  the  expl 

a-   I    notice  that   the  ventilation    hi-    oi;]\    i 

the  CO.,  to  '15  in  place-   v  sampled 

it,  v.  ething  like  "08   might   ha  - 

The  meeting  then  closed. 
Contributions  and  Correspondence. 
THE  DESTRUCTION  OF  CYANIDE. 


By  their  i  1  52  of  t 

n  >'.  I  >r.  Moir  and    M 
to  ut  md  the  arithmetical   reasons   invo 

in  the  i  y  M  r.  <  ».  P.  I  '..well, 

in  refen  I  tillim.'.*     Mr.  Powell  is  now 

ui   on  a   holiday,  but  tabular 

meiit    >hows    in    detail    th 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Determination  of  Sulphur  in  Pyrites.-  "  The 
most  important  sources  of  error  in  the  determination 

of  sulphur  in  soluble  sulphates,  under  the  conditions 
usually  obtaining  in  practice,  have  heen  investigated 
by  the  authors  and  are  found  to  be  the  solubility  01 
the  barium  sulphate  precipitate  and  the  occlusion  by 
it  of  sodium  or  other  sulphate  and  'free'  sulphuric 
acid  which  is  lost  on  ignition.  In  making  a  deter- 
mination, it  is  recommended  that  nitrates,  chlorides, 
and  ammonium  salts  be,  as  far  possible,  avoided  and 
that  the  following  conditions  be  observed  :— The 
solution,  measuring  350  cc,  is  acidulated  with  2  cc. 
of  2  hydrochloric  acid  and  heated  to  boiling  ;  pre- 
cipitation is  effected  slowly  (about  4  minutes  for 
2  grm.  of  precipitate),  with  constant  stirring,  and  the 
precipitate  is  allowed  to  stand  for  18  hours,  when  it 
is  filtered  off  and  washed  until  25  cc.  of  the  washings 
-how  a  barely  perceptible  opalescence  with  silver 
nitrate  :  the  Alter  is  subsequently  burnt  very  slowly, 
and  beating  of  the  precipitate  is  continued  until  a 
constant  weight  is  obtained.  To  obtain  results  which 
arc  accurate  to  01— 02%  of  the  total  sulphur. 
corrections,  which  are  preferably  determined  by 
experiment  for  the  case  in  hand,  are  applied  for  the 
errors  mentioned  above.  A  very  good  uncorrected 
determination  maybe  made  by  precipitating  rapidly, 
but  in  this  case  'there  is  a  partial  compensation  of 
variable  errors,  and  the  method  is  not  so  reliable  as 
that  of  slow  precipitation  with  subsequent  correc- 
tion."—E.  T.  Allen  and  .!.  Johnston,  Journal  of 
the  American  Chemical  Society,  1910,  32,  588 — 017. — 
Journal  of  the  Society  of  Chemical  Industry,  June  15, 
I91U,  p.  692.     (A.  \\'.) 

Rapid  and  Accurate  Method  for  the  Deter- 
mination ok  Titanium  in  Ores.— "The  method  is 
outlined  for  the  determination  of  titanium  in  rutile 
and  iron  ores  i-  based  on  the  the  volatilization  of  the 
silica  by  hydrofluoric  acid  in  the  presenceof  sulphuric 
acid,  evaporation  to  dryness  and  fusion  with  sodium 
carbonate  and  a  little  sodium  nitrate  to  convert  the 
iron  and  titanium  to  insoluble  ferric  oxide  and 
sodium  titanate,  extraction  with  hot  water  to  remove 
tin-  soluble  phosphates,  sulphates  and  aluminates  ; 

ntion  of  the  ferric  oxide  and  sodium  titanate  in 
hydrochloric  acid,  extraction  of  ferric  chloride  with 
ether;  and  then  eithei  reduction  of  slight  traces  of 
iron  w  ith  -ulphur  dioxide,  precipitation  ot  the  titanic 
acid  by  boiling  in  acetic  acid  solution,  filtration  and 
ignition  to  titanum  oxide;  or  a  colorimetric  deter- 
mination by  imans  of  hydrogen  peroxide.  The 
author-  find  that  the  volumetric  method  based  on  the 
ic-tion  of  titanium  to  tin;  trivalent  state  and 
on  with  permanganate  "ives  low  results. 
With  the  sulphur  dioxide  reduction  when  consider- 
able iron  is  present,  the  titanium  product  is  usually 
contaminated  with  some  iron.  The  ether  separation 
all  iron  from  the  titanium  very 
quickly.  Re  fu>ion  of  the  ignited  product  with  sodium 
c  ii  or  purification,  which  requires  considerable 

tim-.  i-  never  necessary  by  use  of  this  method. 
lin.il  titanium  oxide  i-  pure,  unless  zirconium  is 
present,  in  which  ease  this  element  is  removed  by  the 
a.l  phosphate  precipitation.  The  method  com- 
bines the  c  derime  1 1'-  and  grai  imet  i  ic  detei  ininal  ions 
and  the  colour  comparison  is  made  in  solutions 
always  totally  free  from  iron.  For  convenience 
hydrochloric  ratbei  than  sulphuric  acid  solutions  of 


titanic  acid  are  used.  This  method  is  accurate  and 
not  long."— O.  L.  BARNEBEY  and  R.  M.  1SHAM, 
Journal  of  the  American  Socictji,  101(1.  32,  '.157—  962. 
Journal  of  the  Society  of  Chemical  Industry,  Sept.  15, 
1910,  p.  1061.     (.1.  A.  W.) 

Explosion  Indicator.  --  "The  instrument  is 
intended  to  detect  in  a  convenient  place  and  at  a 
distance  from  the  locality  tested,  the  existence  of 
explosive  gases  in  mines  etc.  The  figure  shows  the 
construction  of  the  instrument  which  is  an  explosion 


pipette,  A,  with  safety  packings  of  wire  gauze  at 
in,  in,  and  provided  with  a  by-pass,  B.  The  end,  D, 
is  connected  by  a  long  '  composition  '  or  tinned  iron 
pipe  with  the  place  the  air  of  which  is  to  be  tested, 
and  the  end,  E,  with  a  pump,  so  that  a  continuous 
current  of  the  air  is  drawn  through.  The  cocks,  F, 
and  G,  are  closed  (the  current  still  streaming  through 
the  by-pass)  and  the  spark  from  an  induction  coil 
passed  between  the  wires.  If  no  explosion  occurs,  it 
is  because  the  proportion  of  combustible  gas  is  either 
above  or  below  the  explosion  limit.  Should  it  be 
above,  then  on  opening  for  a  while  the  cock,  C, 
enough  air  will  diffuse  in  to  cause  an  explosion  on 
sparking  again.  Should  it  be  below,  then  if  /''and  G 
are  opened  and  sparks  passed  while  the  gas  is  stream- 
ing through,  flame  will  be  seen  in  a  darkened  room 
with  a  proportion  of  combustible  gas  considerably 
below  that  necessary  for  explosion.  If  the  explosion 
be  made  to  take  place  with  the  cocks  F  and  (/  closed 
and  C open,  and  the  suspended  iron  plate,  />',  closing 
tin;  side  tube,  the  force  of  the  explosion  will  drive  It 
against  the  electromagnet,  M,  which  will  hold  it, 
and  electrical  connections  made  by  this  contact  may 
be  made  to  ring  a  bell  at  the  place  tested,  and  thus 
eive  warning.  V  Teclu,  ./.  prakt.  Chem.,  1910, 
82,  237—240. — Journal  af  the  Society  of  Chemical 
Industry,  Sept.  15,  1910,  p.  10S4.     (J.  A.'W.) 


New  Reaction  for  Copper. — "An  intense  blue 
coloration  is  obtained  when  a  dilute  solution  of  a 
copper  salt  is  treated  with  an  alkaline  solution  of 
1  '2-diaminoanl  hraquinone- 3 -sul phonic  acid.  The 
latter  solution  is  prepared  by  dissolving  05  grm.  of 
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the  l*2-diaminoanthraquinone-3-sulpbonic  acid  in 
.300  cc.  of  water  and  adding  40  ec.  of  a  solution  of 
.sodium  hydroxide  of  4(1  I!  The  blue  coloration  i- 
plainly  visible  with  00000019  gnn.  of  coppi  r  in  I  cc. 
of  solution,  and  even  one-tenth  of  this  quantity  may 
be  detected  by  means  of  the  test.  Tlie  reaction  is 
characteristic  of  copper,  other  metals  not  yielding  a 
blue  coloration." — R.  Uhlenhi  til.  Chcm.-Zeit., 
1910,  84,  887.-  Journal  of  the  Society  of  Chemical 
Industry,  Sept.  15,  1910,  p'.  L085.     (J.  A.  W.) 

Potassium    Cyanide    and  Silvkb   Nitrate. 

"The  interaction  of  potassinm  cyanide  and  silver 
nitrate  is  generally  represented  by  tlie  eqnations  : — 

(1)  2KCN  hAgN08=KAg(CN)s     KNO,  ; 

(•2)  K  \_<\  \u\o  2AgCN  KNO 
Experiments  were  made  with  silver  nitrate  solution 
of  such  strength  that  Hi  cc.  were  just  sufficient  to 
produce  a  white  precipitate  of  silver  cyanide  with 
Id  cc.  of  the  potassium  cyanide  solution.  If  equation 
<2)  he  correct,  excess  of  silver  nitrate  should  he 
present  after  20  cc.  of  the  silvei  solution  have  been 
added.  The  author  found  however  that  25  cc.  were 
needed  before  a  reaction  for  silver  nitrate  in  the 
solution  could  he  obtained  with  potassium  bichromate 
or  sodium  arsenate  "—J.  C.  Bailar,  Western  C'hem. 
andM-it.  ;  Mining  World,  Chicago,  Ang.  13,  [910. 
Journal  of  the  Society  of  Chemical  Industry,  Sept., 
Mi  10,  p.  1085.     (J.  A.  W.) 


Tiik  Synthesis  of  Ammonia.— Up  to  the  present 
time  the  liquor  obtained  in  the  manufacture  of  coal- 
gas  or  from  the  coke  ovens  has  been  the  sole  source 
of  ammonia,  and  its  synthetic  production  has  not 
heen  regarded  as  possible  of  attainment  c  immercially. 
Attempts  are  being  made  to  prepare  ammonium  salts 
from  cyanamide,  but  even  if  these  should  meet  with 
some  measure  of  success  the  process  would  probably 
be  too  costly  to  prove  remunerative.  The  Badische 
synthetic  method  is  independent  of  electric  power, 
and  now  that  both  hydrogen  and  nitrogen  are 
obtainable  with  facility  at  a  low  cost  ii  i-  by  no 
means  unlikely  that  the  electro-chemical  processes 
of  manufacturing  cyanamide  and  nitrates  will  find  in 
it  a  s'  rong  compel  itor  in  t  he  production  of  fertilizing 
material:  but  the  available  information  hardy 
justifies  a  definite  forecast,  although  there  is  appa- 
rently a  lair  prospect  of  BUCC  ISS  for  the  new    process. 

It  i-  stated  that  the  Badisch  A  nil  in  &  Soda  Pabrik 
has  solved  tin-  problem  of  the  direct  production  of 
ammonia  from  its  elementary  constituents,  and  will 
probably  soon  effect  the  preparation  of  synthetic 
ammonia  on  the  commercial  scale.  Prof.  Eiaber  and 
M.  I!,  le  RoHsignol,  after  much  experimental  work, 
found  that  at  a  high  temperature  and  under  a  i 
sure  approaching  200  atmospheres,  the  desired  com- 
bination of  hydrogen  and  nitrogen  occurred,  and  the 
action  was  increased  by  certain  catalytic  agents, 
particul  irlv  osmium,  but,  in  consequence  of  the  high 
price  of  this  metal,  uranium  i-  used  in  practical 
working.  I'he difficulties  involved  were  great,  but 
the  Badische  si  iff  appears  to  hive  been  successful 
in  grapplin  •  with  them.     The  mixed  ga  om- 

presse  I    and    brought    into   contact    with    powd 
uranium  in  a  chamber  where  a  pressure  of   I  75  alum 
spheres  is  maintain*  high  temperature,  with 

the  rc-nlt  thai  the  union  of  a  large  part  of  'I i\ 

ture  "i  a  !-■■-  i.ik  -  place.  The  ammonia  and  the  i 

dual  urn ihined  gases  pa  -  into  a  ireezing  apparatus 

whence  ihe  liquified  ammonia   is   withdrawn,  while 
the  nnchii  pass  through  and    with   further 

quantities   ■»(    h  and     nitrogen,    an 

i  real  ed   in  t  lie  pressure  chainhei       I  he  ■  » ed 


in  the  formation  of  the  ammonia  i-  utilized   | 
in  bringing  the  fresh  mixture  of  gases  to  the  requisite 
temperature.     A   satisfactory   yield   of  ammonia  i- 
reported    to    have    heen    obtained     at    the     ISadi-ch. 
works.  —  Metallurgical  and  Chemical   1  ■  mi. 
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Commercial    Cyanide.     "Dissolve  20  gnn.   in 

loo  cc  of    water,    filter  into    a  250   cc    lla-k,    wash, 
ignite    and    weigh    the    insoluble    residue.      AAA 

\ii  ...  to  the  content-  of  the  flask,  shake  well. 
dilute  to  the  mark,  mix,  let  stand  an  hour,  filtei 
off   CaCOg    and    wash.       The  amount    can    be   d< 

mined  l>y  Btrong  ignition  and  weighing  ( 'a<  >. 

The  filtrate  and  washings  are  brought  to  600  cc., 
of  which    100  cc.  is  taken  for  hydroxide  determine 
tion.     Add  Mg  Nil      solution,  let  settle  for  an  hour, 
filter  off,  etc.,  ignite  and  weigh  MgO.     The  weigh) 

085  gives  that  of  hydroxide  in  4  grm.  of  tie- 
sample. 

Foi   cyanide  take  .in  cc.  of  ~>i><i  cc.  dilution. 
.">  cc.  strong  ammonia  and  5  cc.  of  the  K  I  indicator. 

Then    titrate     with     standard     AgNOj.        CI     facto, 
ii  732 f     CN  factor, 
lor  t 'vallate.     To  50  CC.  Of  the  above  add  6X0638  "I 

strong  AgN03  to  precipitate  all  Cy,  CNO  and  CI. 
shake  well,  filter  ami  wash  with  ice-cold  water. 
When  washed,  place  a  clean  Bask  under  the  filter, 
and  pour  over  the  filter  In  cc.  of  standard  ll\<> 
made  up  by  mixing  100  cc.  I1\ii  with  90'l  <■<■  o( 
water.  Titrate  acidity  with  standard  NaOH.  Each 
inol.  of  II  Ni  i  neutralized  corresponds  to  i  mol.  CNO. 

For  CI.      Heat  up  I  grm.  of  the  -ample  in   a   pone 
lain  crucible  and  add  gradually  a  mixture  of  .">  parts 
o   to  I  part   KM),  until' all  ('N   i-  destroyed. 
Coid.  dissolve,  acidify  with   IIN'o.  filter,  and  deter 
mine  CI  in  the  -•■lit  tion  by  t  it  rat  ion. 

Por  K  and  Na.  Decompose  0"25  gm.  by  heating 
with  Hi 'I.  finally  evaporate  to  dryness  ami  weigh 
NaCI     KC1.     Determine  K  by  PtCl4. 

Commercial  cyanide  containing  more  or  less  \  I  \ 
is  usually  preferred,  the  lower  combining  weight  of 
\  i  giving  the  greater  proportion  of  i   \  /  <,/ 

Mines  Quarterly,  Columbia  University,  April,  1910, 
|.   280.     (A.  R) 


METALLURGY. 

L  \i:oi:  VTORY    S<  i  "In   order   to   form  an 

opinion  a- to  i he  results  oi   mosl    metallurgical  and 

engineering   operations,    we   have   accm  jht- 

and    measurements   and    method-  of  analysis;    the 

qu  dilative  result  of  1 1 Deration  of  grindin 

tin-  other  hand,  is  not  so  easily  subjected  to  measure 
ment,  and  the  various  systems  proposed  bav< 
received  nogeneial  sanction..    The  suggestions  here 
made  are   an    attempt    to    n  inflicting 

ele nt-  in  fonmr  suggestions, and  at  ll  time 

to  present  a  Bystem  which  has  merits  hitherto  v 

•  present  a  p 
of  making  screen  analj  m 
There  are  two  phases  t..  the  problem 
I.    lie   measurement    of  the 
different  ores  in  i  he  same  m  ichine. 

Ili"-  measurement  of  the  result  of  crnsl 
e    in   different    i 
ad  just  meiii-  or  com  bin  a 

rlavinc  decided  to 
into  poi  i  ion-,  the  individual  particles  of  wh 
as  ne  ir  as  mav   !»•  t  he  same 
i  t  he  different  |i 
:  re  immedial 

I.       IliiVV      1 1 1. 1 
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In  lab  *n  analyses  of  crushed 

-  shall  be  used?     What  size 

-      -,.ns    be?    and.    as  a 
Ltionsbip  shall  the  holes  in  one 
-  in  the  successive  screen  ? 

Rittingers   series   is   too 

-  too  long,  De  Kabs  series  is 
=  too  soon,  and  all  three  are 

„  the  ,,  The  LM.M.  standard 

\.  _       ,etnc  series  of  diameters 

ens  for  laboratory  testing 

.  sare  pointed  out,  a 

(,„1:  all   the  series  available  is  made,  and 

v;u;,  .  otted   to  -how  their  merit-  and 

:it-. 

25  9208035. 


lies!    -          1  ich, 

- 

ture 

. 

Ill 

1995 

II 

0-7937 

201585 

1 

30U 

15  9999 

1 

: 

12*6998 

1 

100793 

2 

03150 

7-9999 

•_> 

0-2500 

63499 

•> 

01 

5-0396 

3 

01 

4  0000 

:; 

(i  1250 

3- 1749 

4 

00992 

2  5198 

.-> 

01  ' 

201 

6 

in  625 

1  -5875 

s 

0-0496 

1-2 

in 

1  in  H  in 

12 

313 

0  7937 

15 

0  0248 

U-6300 

•2n 

0  0197 

05 

25 

0  0156 

0-3969 

30 

0-0124 

03150 

4H 

0  2j 

50 

01984 

65 

162 

01575 

H49 

0-1250 

110 

0  0992 

130 

787 

160 

00625 

•2i  H ) 

0  0496 

250 

ply  as  possible — We 
will  I  in  ,  and  divide   1   in. 

-    us  on  !    aperture. 

e  by  the  \  2         2       the 

thir  a  to  the  28tb  tei  tn  of 

i  the   limit   of  effective 

with  an   aperture  of  0'0020  in. 

•nals  in  this   seiiea 

3,  and    when 

the  hed   it  came 

i  decimal  will  be  recognised  as 

American  equivalent  for  I  mm. 

He  nut  from  cither  1  in. 

or  I  aperture 


- 


that  they  are  in  ratio  of        ,    ■_• '  a  series  of  -creen- 

which  obviates  this  and  all  other  objections  urged. 
Between  the   limit-  of  nnl'i,   in.  screen  (roughly  25 
mesh)  and  OOU20  in.  screen   (roughly  250  me>h)  we 
have : — 

Common  series  ...  •  ••       4  screens 

Rittinger's  ..  ...  -■•       -       >• 

Richards'     .,  ...  ...     U       „ 

De  Kail.'-    ..  ...  ■-         (i       •• 

LM.M.  ...  11 

Cube  Root  ..  ■•■     11 

The   LM.M.  and    the   Cube   Root   series  have  the 
same  number  of  screens,  but  the  LM.M.  series  U   • 
unevenly  -paced  that  much  objection  can  be  raised  to 
it. 

The  Cube  Root  series  proposed  obviates  the 
objections  which  have  been  raised  from  time  to 
time  to  all  the  other  series." — T.  J.  Hoover. — 
Bulletin  of  the  Institution  of  Mining  and  Metallurgy, 
May  9,  1910,  p.  1.     (H.  A.  W.) 


Grading  Analyses  and  their  Application.— 
"The  President  thought  it  would  be  convenient 
to  discuss  these  two  papers  together.  He  would 
therefore  ask  Mr.  Theodore  J.  Hoover  to  introduce 
his  paper,*  after  \\  hich  Mr.  Walter  McDermott  would 
introduce  Mr.  Stadler's  pape 

Mr.  Theodore  J.  Hoover  gave  a  brief  summary 
of  his  paper,  in  the  course  of  which  referring  to  the 
serie-  proposed  by  the  Committee  of  the  Institution 
which  be  had  criticised,  he  said  that  all  standardisa- 
tion schemes  had  to  have  a  -tart,  and  had  not  the 
Institution  made  a  -tait.  a  considerable  time  might 
have  elapsed  l>ef'>ie  anyone  would  have  taken  the 
trouble  to  figure  out  any  series  at  all.  The  action  of 
the  Committee  certainly  gave  an  impetus  to  stan- 
dardisatioh  in  general. 

The  work  which  gave  rise  to  the  paper  necessitated 
a  mechanical  appliance,  which  be  bad  invented,  in 
order  not  to  have  to  rely  on  ordinary  band-shaking 
screen.s.  Having  had  considerable  experience  of  a 
more  or  less  unsatisfa  story  character  with  patents, 
be  had  decided  not  to  take  out  a  patent  for  the 
machine,  but  to  make  a  present  of  it  to  the  engineer- 
ing profession. 

He  wished  to  point  out  one  advantage  of  the 
-erie-,  based  on  the  '•  2.  which  he  recommended  for 
adoption,  namely,  that  the  English  and  metric  units 
of  measurement  were  brought  into  a  semblance  of 
harmony.  It  was  purely  a  coincidence  :  and  as  far 
as  he  knew,  throughout  the  range  of  niathematic- 
there  was  no  other  occa-ion  in  which  the  English  and 
metric  system  were  brought  into  so  near  a  relation- 
ship. 

Mr.  Walter  McDermott,  in  introducing  Mr. 
Stadler's  paper,  said  that  by  comparing  the  sizes  of 
the  apertures,  it  would  be  found  that  a  large  portion 
of  the  author'.-  grades  agieed  very  closely  with  those 
of  the  I.M  M..  and  therefore,  in  practice,  all  bis  con- 
clnsions  could  he  put  in  use  and  practically  applied 
by  the  use  of  the  Institution's  standards  only.  At 
the  same  time,  it  was  a  scientific  paper.  It  was  an 
to  give  a  value  in  energy  units  to  each  grade, 
ami,  of  course,  it  was  worked  out  scientifically.  It 
was  worked  out  to  five  place-  of  decimals  of  an  inch, 
and  while  they  knew  (hat,  in  practice,  such  refined 
measurement  would  be  impracticable  and  useless, 
still,  for  the  purpose  of  a  scientific  paper  establishing 
standards,  it  was  perfectly  justifiable. 

''.  i'.  219. 
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Slatting  from  a  different  requirement,  and  proceed- 
in"  by  a  different  process  or  reasoning,  the  author 
an  i\  e<l  at  exactly  the  same  conclusion  as  Mr.  Hoover, 
their  standard  li-t  being  alike,  except  that  Mr. 
Stadler  worked  to  five  places  of  decimals  and  Mr. 
J I  onver  to  four. 

The  author  had  proved  \>y  a  number  of  experiments 
that  although  in  breaking  various  kind-  of  rocks  the 
tonus  of  the  particles  were  very  irregular,  -till,  in 
effect,  and  on  the  average,  they  were  subject  to  the 
same  laws  a.-  though  broken  into  perfect  cubes,  so 
that  he  was  able  to  value  the  same  various  grades  by 
what  he  called  energy  units,  representing  the  propor- 
tional power  required  in  crushing. 

There  were  a  great  many  figures  and  foimulse 
given  for  applying  the  author's  conclusions;  but  in 
effect  thj  argument  was  this,  that  the  energy 
required  in  making  a  line  grade  of  material  was  more 
than  the  energy  required  in  making  the  same  quan- 
tity of  a  coarser  grade.  For  example:  in  comparing 
the  efficiency  of  the  work  of  a  stamp-mill  with  the 
work  of  a  set  of  rolls,  it  was  not  sufficient  to  compare 
-imply  the  quantity  which  each,  of  thein  would  pass 
through  a  60-mesh  screen  :  hut  the  product  must  he 
graded  below  the  60-mesb  into  all  the  various  sizes, 
even  to  below  the  200-mesh,  and  the  relative  value 
allowed  for  in  energy  units  for  each  grade,  and  in 
accordance  with  the  proportional  weights  of  the 
grades. 

Many  present  had.  of  course,  recognised  general!] 
the  principle  involved  in  this  consideration  of  the 
efficiency  of  crushing  machines,  and  it  was  referred 
to  in  the  discussion  of  Mr.  Caldecott-  recent  paper 
on  coar.-e  crushing  by  stamps  ;  but  Mr  Stadler  had 
translated  what  was  broadly  recognised  into  actual 
figures,  and  had  given  a  formula  by  which  they  were 
enabled  to  express  duty  done  in  actual  energy  unite, 
and  therefore  to  make  comparisons,  as  the  author 
did  for  instance,  between  a  stamp  mill  and  a  tube 
mill. 

Mr.  Staller's  conclusion,  which  led  to  a  great  dial 
of  discussion  in  Johannesburg,  was  that  the  tube 
mill  was  very  inefficient  mechanically  :  that  the 
stamp  mill  was  not  credited  properly  with  the  pro- 
poition  of  fine  grades  it  produced;  and  thai  tin- 
actual  finishing  work  done  by  the  tube  null  whs 
over-estimated  as  compared  with  the  mechanical 
em  rgy  consumed  in  that  work.  Of  course,  this  con 
clu-ion  applied  only  to  mechanical  efficiency  :  and  in 
;,  therefore,  wasonlj  one  element  in  calculations 
determining  choice  of  machines. 

Toe  paper  was  one  to  which  it  was  difficult  to  do 
justice  in  a  summary:  but  the  objects  in  view  and 
the  theoretical  -kill  -how n  in  working  them  out 
would  command  the  admiration  of  all. 

Since  the  paper  had  been  written.  Mr.  Stadler  had 
seni  over  the  following  note  referring  to  a  different 
method  of  estimating  the  efficiency  of  crushing 
machinery  suggested  bj  Mi  Caldecott,  which,  with 
the  permission  of  tin-  President,  he  would  read  as 
having  some  bearing  on  the  paper. 

Mr.  Stadler's  communication  was  to  the  follow- 
ing effect  : — 

Since  the  above  papei  was  written,  Mr.  Caldecott 
ha-  published  a  method  of  hi-  own  for  computing 
efficiency.  lie  ha-  introduced  a  new  'nominal 
ern-hing  unit,' which  he  defines  as  i  -tamp  with  a 
running  weight  of  1,250  lb.  and  an  assumed  new 
weight  of  [,350  lb.,  dropping  loo  time-  per  minute, 
With  Bel  din]  i  of  s  in.  and  actual  drop  of  7  '   in 

It  is  difficult  to  see  the  necessity  01  desirability  of 
introducing  a  new  unit  for  the  energj  nf  different 
-tamp-,  when  the  two  well  understood  and  scientific 


units  of  foot-pounds  and  horse-power  are  available. 
The  value  in  nominal  crushing  units  of  any  other 
-tamp  of  varying  condition-  has  -till  to  I,.  ined 

by  the  ratio  of  foot-pounds  of  the  particular  stamp  to 
that   established  a-  the  nominal   crushing    unit:  so 

that  the  usual  unit-  might  be  taken  a-  the  standard 
at  once.  It  i-  further  assumed  that  a  tube  mill 
22  ft.  i-  equal  t"  Ho  of  the  nominal  crushing 
unit-  and  entail-  an  equal  consumption  of  po 
taken  a-  about  loo  h.|.  It  i-  admitted  that  this 
ratio  of  tube-mill  to  -tamp-  '  v  aide-  -omew  hat  accord- 
ing to  the  condition-  of  operating  '  It  would  perhaps 
lie  more  correct  to  -ay  that  it  varies  very  largely 
with  changes  in  condition-  of  working. 

It    i-    not    correct    to  take  the  production  of 
mesh  a-  a  measure  of  the  work  done  in  crushing 

Mr.  Caldecott  does  in  Baying  that  '  the  i e  tons  of 

this  material  that  can  be  obtained  per  -tamp,  or  per 
tube  mill,  or  pei  horse-power,  the  better.'  Such  a 
basis  of  calculation  give-  undue  credit  to  the 
'finishing'  work  of  the  tube  mill  on  the  already 
finely  crushed  feed,  and  the  high  duty  of  tie 
ing  crn-hing  to  the  line  condition  i-  ignored. 

By  similar  reasoning,  Mr.  Caldecott  might  have 
-aid  that  the  ultimate  object  Bought  i-  the  reduction 
of    the        ti<»   mesh,  and    in    this  case    he   would    have 

arrived  at  the  opposite  conclusion,  namely,  that 
practically  all  the  work  done  in  crushing  is  performed 

by  the  preliminary  crushers,  and  little  is  left  for  the 
tube  mill  to  do.  The  figures  obtained  by  hi-  method 
do  not  in  effect  -how  any  advantage  in  favour  of 
coarse  crushing  :  indeed,  according  to  hi-  figures,  the 

production   of      90  grade  i-   for  the    si -tamp 

weights  about  the  -ame  for  any  coarseness  of  battery 
screens;  whereas,  by  my  Bystem  of  calculation  by 
energy  units,  the  greater  efficiency  now  being 
claimed  for  coarse  crushing  stamps  i-  clearly  shown, 
a-  given  below  for  a  -tamp  of  1,250  lb.  running 
weight  :  — 


.Mi  -h  and  Aperture 

..i  Bat  ten  Son 


«i  mesh,  -272 in. 
200     ..       "053  .. 

iloo      ..       -028  .. 
1,200      ..      .«»I7  .. 


Put  \    j.i  I 
J4    H 


130  tons 

7  ■">  .. 
(>•">  .. 
-.  ■> 


is  o  i;  i 


:\  ••> 


Bflli 

l"  i  h  p. 


234-0 

H',1  :; 

150-8 
126-4 


Mr.  \Y.  Mi  I  m  i:  vi,  hi  .  in  opening  the  discussion  mi 
the  two  papers  conjointly,  -aid  it  was  rather  curious 
that  they  Bliould  have  had  two  papi  i-  both  hi  which 
wcie  based  on  exactly  the  -ame  proposed  standard ol 
laboratory  Bcreens  ;  hut  the  two  papers  were  diffi  rent 
in   object,  and    could   tberef be  criticised   in   a 

different  manner. 

In  tin-  Transvaal  and  other  places  there  had  i 
criticisms  of  the  I.  M  M   screen  based  on  what  seemed 
to  him  to  be    a    misapprehension   of    what    was    in 
tended.       Tin-  I  M  M.    standard    waa   practically 
tool  :  it  wa-  the  introduction   of   a    uniform  Ural  into 
practice  which  had    been  -■•   varied  in  the  past  that 

then-  bad     hitherto    I  ecu     m>     mi  upaiiii- 

results   bel  ween   engine.  When  ei      • 

written  in  the  past    about    grading  tests,    bj  various 

mesh  screens,  ne  wa  ■■  hat 

t  In-  sizes  hi    i  In-  apei '  urea  ■■>  tin 

, be-   had   been   often   specified   entirelj    without 

rd  to  apei  i  n 
\,,w  in  \|  i    rioovt  and  in  t  lie  ■  ome 

i.i  her  criticism^  the  ot  hei   ext  n 

.  scribing  enl  apei  la  I    to 
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an  extent  which  was  not  scientifically  warranted  by 
the  conditions  of  laboratory  tests.  He  thought  no 
one  could  question  that  Mr.  Hoover  was  absolutely 
correct  in  liis  theoretical  conclusions.  Mis  standard 
table  was  a  better  one  than  the  I.M.M.  standard 
theoretically  :  and  yet.  if  this  column  of  figures  and 
apertures  were  examined  beside  that  of  the  LM  M. 
it  would  he  found  that  in  only  a  few  instances  was 
there  any  departure  which  amounted  in  actual  prac- 
tice to  anything  worth  mentioning.  By  omitting  the 
70  and  90-mesh  screens  from  tiie  I.M.M.  table — 
which  any  engineer  could  do  at  his  discretion — there 
was  really  nothing  left  of  Mr.  Hoover's  improve- 
ment except  the  introduction  of  a  25  mesh  size. 

In  his  opinion,  any  discrepancies  between  the 
I  M.M.  table  and  Mr.  Hoovers  ideal  one  were  far 
more  than  outweighed  by  the  inaccuracies  which 
existed  in  the  use  of  any  screen  as  a  tool,  and 
particularly  of  some  of  the  suggested  screens.  The 
screen  was  not  a  scientific  instrument :  it  was  a  mere 
approximation,  an  empirical  method  of  getting 
grades  which  experience  had  shown  were  useful 
divisions  for  the  various  purposes  mentioned  by  Mr. 
Hoover,  lint  tie  thought  that  in  not  a  single  one  of 
the  uses  to  which  Mr.  Hoover  had  referred  was  the 
accuracy  at  which  he  aimed  either  obtainable  or 
necessary. 

The  inaccuracies  due  to  the  actual  method  of  using 
screens;  to  the  weaving  :  to  variations  in  time;  to 
the  nature  of  the  material  ;  were  vastly  more  than 
the  theoretical  advantages  claimed  by  the  author 
over  the  standards  adopted  (after  consultation  with 
engineers  all  the  world)  as  useful  average  grading 
size-  for  laboratory  use. 

Of  course,  the  slight  departures  from  regular  pro- 
gression between  the  L M.M.  apertures  when  trans- 
lated into  a  curve  might  appear  revolting  to  *a  pure 
mathematician  ;  but  what  did  such  departures  actu- 
ally amount  to  in  size  of  aperture?  He  could  not 
help  thinking  that  in  those  refinements  regarding 
screens  the  main  object  of  laboratory  grading  was 
lost  to  sight.  After  all,  a  grade  of  particles  con- 
tained all  variations  between  twodifferent  apertures, 
whatever  the  standards  adopted  ;  and,  therefore, 
extreme  scientific  accuracy  was  unattainable,  and 
screening  could  only  be  a  rough  classification. 

What  was  wanted  chiefly  was  a  standard  by  which 
they  could  translate  the  work  done  by  a  man  at  one 
end  of  the  world  into  the  knowledge  of  a  man  at  the 
other  end,  so  that  they  should  both  ie  working  on 
the  same  basis  ;  or  that  at  least,  if  a  man  liked  to  use 
another  eet  of  screens  but  tianslated  his  results  into 
the  nearest  I.M.M.  standard,  people  of  more  limited 
devotion  to  pure  science  but  with  greater  interest  in 
it-  practical  application,  would  be  perfectly  satisfied. 

All  the  conclusions  which  had  been  reached  by 
Mr.  Stadler  and  Mr.  Hoover  would  be  equally  well 
understood  ami  applied  if  the  nearest  I.M.M.  screens 

Were  mentioned. 

On  that  point  he  might  be  permitted  to  say  some- 
thing on  the  subject  of  the  use  of  the  teim  ''mesh' 
of  course,  to  the  extreme  scientific  mind,  the  use  of 
the  word  was  still  objectionable.  It  was  said  :  AYhy 
Bhonld  we  use  the  word  *  mesh '  when  it  means  no- 
thing at  all?  Well,  i„  the  case  of  the  [.M.M. 
Standard  it  did  mean  something.  It  now  meant  the 
same  all  over  ihe  world,  whereas  formerly  it  was  not 

definite.      He    thought    all     those    who   used    screens 

would  apree  that  it  was  very  much  easier  to  think  in 
mesh.  He  found  it  impossible  to  either  remember  or 
realise  four  places  of  decimals  of  an  inch;  it  con- 
veyed nothing  to  his  mind.  But  with  the  knowledge 
that.  th.   I  M.M.   screen    was  one  in  which  the  aper- 


ture was  equal  to  the  wire  thickness,  and  that  a  40- 
mesh  screen  was  double  that  of  the  SO  mesh  screen, 
they  bad  a  simple  workable  standaid  with  a  con- 
sistent ratio  between  mesh  and  aperture.  It  was 
based  on  something  which  could  be  visualised  in  one's 
mind's  eye. 

Mr.  H.  L.  SULMAN  said  that  it  was  a  coincidence 
that  they  should  have  two  papers  on  the  same 
subject,  involving  questions  of  considerable  com- 
plexity, upon  which  the  authors  arrived  at  markedly 
similar  conclusions — these  being  in  apparent  opposi- 
tion to  the  recommendations  of  the  Institution  of 
Mining  and  Metallurgy. 

Messrs.  Hoover  &  Stadler  exhibited  an  uncanny 
agreement  in  the  standard  they  indi  pendently 
adopted  for  seriating  mesh  apertuies.  That  both 
authors  without  collaboration  should  select  the  cube 
as  the  typical  geometric  particle,  and  the  cube  root 
as  the  function  to  determine  particle  volume  and 
aperture  area  in  a  new  scheme  for  the  grading  of  ore, 
at  first  sight  appeared  to  imply  a  mathematical 
principle  from  which  there  was  small  chance  of 
escape. 

The  question  to  be  settled  was  :  shall  a  simple,  if 
arbitrary,  scheme  of  apeitures  primarily  dominate 
the  size  of  the  particles  :  or,  shall  some  chosen  one  of 
several  irrelevant  functions,  derivable  from  a 
geometric  ideal,  determine  the  size  of  apeitures 
through  which  particles  of  a  wide  range  of  shape  and 
irregularity  must  pass  ! 

Now  as  to  the  cube  as  the  ideal  geometric  particle, 

Messrs.  Hoover  and  Stadler,  in  conin  on  with 
Richaids,  Kittinger,  and  other  authorities  who  had 
suggested  mathematical  standards,  appeared  to 
impute  some  magic  property  to  the  cube,  taking  it  to 
represent  the  solid  geometric  form  necessitated  by  a 
square  aperture.  He  could  not  accept  that  view. 
Cube  particles  were  conspicuous  by  theii  absence  in 
any  crushed  ore  ;  even  were  the  latter  derived  from 
cubic  minerals  such  as  galena,  or  pyrites,  it  produced 
nothing  nearer  than  irregularly  shaped  tablets,  etc., 
of  wide  variation  in  configuration. 

Apart  from  punched  and  slotted  screens,  the 
simplest  way  to  produce  a  sieve  was  to  plait  two 
parallel  series  of  wires  at  right  angles,  thus  obtaining 
square  holes  ;  that  was  theoriginal  of  the  cube  ideal. 

Had  it  been  found  easier  to  weave  a  sieve  as  a  cane 
seat  is  woven,  ami  to  make  hexagonal  or  octagonal 
in  place  of  square  holes,  the  mathematical  ideal  for 
aperture  seriation  would  be  founded  upon  a  geome- 
trical solid  with  a  hexagon  or  octagon  as  the  cross 
section.  With  punched  screens  the  natural  geome- 
trical figure  selected  would  be  the  sphere,  with  slotted 
screens  some  form  of  the  prism,  rhomb,  or  slab  ; 
thereafter  in  each  case  would  follow  the  choice  of 
the  most  convenient  function  from  amongst  the  many 
appertaining  to  such  geometrical  shapes. 

It  was  obvious  that  no  seriation  based  on  the 
functions  of  a  cube  could  apply  with  the  same  mathe- 
matical cogency  to  circular  holes  or  to  slots  ;  on  the 
other  band,  any  rational  series  must  comply  equally 
with  every  shape  of  aperture. 

The  eye  was  unable  to  compute  variations  in 
average  particle  volume  with  the  readiness  it  could 
appreciate  variation  in  average  particle  diameter. 

This  had  been  recognised  in  formulating  the  I.M.M. 
•-cries  ;  their  fundamental  difference  from  the 
authors'  recommendations  was  that  particle  size 
shall  be  quantified  by  average  diameter,  and  not  by 
volume  or  cross  area.  But,  when  all  was  said  and 
done,  every  mathematical  scheme  had  finally  to 
express  its  apertuies  by  fractions  (more  or  less- 
cumbrous)  representing  indt/is. 
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Not  only  was  there  an  absence  of  any  directly  useful 
relationship  between  a  selected  function  of  a  cube  and 
the  particle  passing  an  aperture  founded  upon  such, 
but  a  little  consideration  would  show  the  cube  i i  — » - ] t" 
to  he  inadmissible  as  a  basis  for  determining  the 
areas  of  even  square  holes. 

Imagine  a  screen  with  square  apertures  of  absolute 
regularity,  a  number  of  cubes  placed  upon  it  which 
would  ju-t  pass  through  them  [i.e.,  cubes  with  sides 
of  smaller  area  than  the  holes),  and  the  sifting  to 
begin.  Not  a  single  cube  would  pass  through;  it 
would  require  considerable  dexterity  to  place  one  so 
that  it  would  drop  through  it-  aperture.  As  Boon  as 
movement  commenced  the  cubes  would  tilt  corner- 
wise  and  become  jammed  :  their  solid  diagonals 
instead  of  their  sides  would  tend  to  become  parallel 
witli  the  plane  of  their  meshes,  the  "screening 
the  cubes  ceasing  before  it  commenced.  The  selection 
of  the  cube  as  the  natural  geometric  solid  to  pass 
through  a  square  hole  of  equal  side  area  was  an 
incorrect  mathematical  premiss.  The  only  regular 
shape  which  would  pass  a  square  aperture  of  slightly 
greater  width  without  jamming  was  the  sphere. 

This  aspect  received  support  from  Mr.  Stadler's 
experiments.  No  screen,  taken  singly,  meant  any- 
thing definite  in  relation  to  grading  ;  it  merely 
determined  what  particle- should  pass  or  be  rejected 
by  it  :  for  the  grading  effect  it  mnst  he  considered  in 
connection  with  the  next  beiow  it  in  the  -eiies,  the 
mean  of  the  two  apertures  being  taken.  Thus,  the 
grading  effected  between  a  10  and  20-mesh  screen 
would  be  the  retention  of  particles  of  an  average 
diameter  corresponding  to  15-mesh,  given  a  nniform 
relation  between  the  meshes  of  the  screens. 

In  the  case,  however,  of  hypothetical  cubes  graded 
between  any  two  sets  of  apertures,  Mr.  Stadler  had 
shown  that  a  large  empirical  deduction  had  to  he 
made  from  the  nixm  cube  value  before  any  approxi- 
mation to  the  actual  size  of  an  ordinary  (Rand)  ore 

particle  could  be  reached. 

Mr.  Stadler  conducted  nine  experiments,  and  found 
that  the  mean  cube  content   mnst  be  reducc,|  to  an 

amount    varying    between    ">S\!        and    lib  !l        of    the 

theoretical  value,  and  adopted  the  average  figure  of 
till      for  Rand  ore. 

Hut    there    was     no     mathematical     relationship 

between  a  cube  ami  (it  4      of  a  cube  ;   in  other  words, 

the  assumed  cubic  relationship  was  exploded  by  the 

quantifications    which    Mr.    Stadler    had    made   a-   to 

actual  pari  icle  volumes. 

Again,  61*4  (the mean  be i ween  fairly  wide  figures) 
was  only  the  average  observed  in  regard  to  a  parti- 
cular  quartzose  ore  :  with  differing  rocks  this 
empirical  figure  would  likewise  differ  widely.  Given 
on  the  one  hand  an  ore  of,  say,  igneous  origin,  and 
on  the  other,  one  of  schistose  or  micaceous  nature, 
one  would  find,  respectively,  long  splintery  particles 
or  Hakes,  oi .  so  to  speak,  minute  lead-pencils  or  pan- 
cake- as  extremes. 

It     was    evident     that     the    \    dunie    coii-tilit     to    be 

applied  to  tin  hypothetical  mean  cube  as  determined 
for  Kami  ore,  would  here  Buffer  further  distortion  : 
'.'..a  fresh  empirical  constant  wasn  cesaarj  for  each 
and  c\ erj  ore. 

lb-  would  ask  Mi.  Stadler  for  information  as  to  the 
manner  in  which  tin-  particle  volumes,  ran 
bet  ween  58  3  and 66*9  ,  m  ere  detei  mined.  It  seemed 
that  these  could  only  be  arrived  at  by  Borne  method 
of  counting  the  grains  retained  between  two  given 
screen-;  detail*  of  the  method  adopted  bj  Mr. 
Stadler  would  be  of  great  interest. 

It  was  curioui   to  notice   that  bl      of  a  cube  was 

I    to  the   \  ohillie    of     a     s|,||,  i  ,      l     t  hall     to 


that  of  the  original  cube,   viz.,   Ion     ;   the   seriation 
proposed  by   Messrs.    Stadler  and    Hoover  was  thus 
actually  closer   to   the   sphere   in    practical 
effect  than  to  the  cube. 

Of  course,  he  did  not  Buggest  any  fresh  seriation 
based  upon  the  sphere  ;  he  merely  used  the  illustra- 
tion a-  a  reductio  >"l  absurdum  in  disposing  of  the 
cube  as  the  mathematical  basis. 

Considering  now  the  -election  of  the  particular 
'  function '  of  the  cube  ;  what  was  the  overpowering 
reason  for  choosing  the  cubt  root  Rittinger  adopted 
the  square  root,  and  Richards  took  the  fourth  i 
two:  the  authors  have  given  good  reasons  for  dis- 
carding these.  But  there  were  plenty  of  other  frac- 
tional relations  which  might  be  selected  in  order  to 
get    any   desirable    or    varying    number    of    sieves 

between   two    given     limit-.  It     merely    needed     t  hi! 

application  of  a  simple   formula    to  determine  this. 

The  cube  root   wa-  only  a    fraction,    ami    a  BOmewliat 

lengthy  one,   and   si I    in    do    necessarily   simpler 

relation  to  a  cube  than  did  any  other  decimal  or 
fraction.  It  happened,  coincidental  ly,  that  the 
fraction,  which  in  this  case  represented  the  square 
root,  gave  a  series  of  the  same  number  of  screens  a- 
had  been  recommended  by  the  Institution  bet 
the  - 1 limit-:  it  wa-.  therefore,  merely  a  con- 
venient choict  after  all,  and  no  compulsory  mathe- 
matical ha  i-  was  involved.  This,  to  him.  Beemed  to 
di-po-e  of  the  mat heinat ical  argument. 

He  would  next  ileal  with  the  practical  limit  of 
accuracy  attainable  by  any  screen  series,  and  refer 
to  Mr.  Hoover's  photo-enlargements  of  typical  sieve 
apertures.  The  author  hail  adopted  tiie  method, 
whidi  he  i  Mr.  Sulman)  hail  u-ed  in  connection  with 
the  I.M.M.  investigation  in  1907,  in  showing  the 
wide  range  of  error  inseparable  from  the  most  • 
fully  woven  material.  Mr.  Hoover  had  also  given 
the  formula  by  which  to  compute  the  avi 
diameter  oi  the  apertures,  but  refrained  from  draw  - 
ine  attention  to  their  great  variation-. 

In  the  photo-micrographs  he  made  three  years  aj 
he  found  a  difference  oi  ovei  22     between  the  hi 
and  i  he  smallest  apertures  in  :i   given   screen  ;    he 
thought   it   probable  that    the  differences  shown    in 
Mr.  Hoovers  photographs  would  be  largi 

When  one  in i  roduced  this  inevitable  error  into  any 
series  oi  precise  aperture  width-,  the  result  was 
startling.  Assuming  a  variation  of  20  only  and 
dividing  this  equally  above  ami  below  the  normal,  it 
would  be  found  that  an  aperture  of  I  mm.  in  the  cube 

mot  -eric-  w  on  Id  in  Boi a-e-  be  increased  to  II  in 

an  upward  direction,  and  decreased  to  o  w  in  a  dov  n- 
wanl  direction  in  others.     Tin-  next  screen  of  li 
mm.  would  similarly  vary  between  0*864  and  0.71, 
and  -o  on.    In  other  words,  owing  to  the  unavoidable 
differences  in  weai  ii  ns,  n  hethei 

-ilk,   the   mesh   extremes  almost  overlapped.      That 

did  away  with  an\    tl retical  accuracy,  whatever 

i  he  proposed  basis. 

Although   both  authoi  ited   tin-  cub*         t 

seriation,  t  here  wa-  a  curious  difference  in  thei 

elusions  with  regard  to  the   Institution  Mi. 

Hoover   wa-  \er\    severe    and  could   say  but    little 

•> I  of  it.      Mi    Stadler,  who  had   gune  furthei 

introducing    the    important    ciii-hin. 

gave  a   i  ible,  which,  by  application  oi   the  i 

hot  b    'I.M.M.    and    •  cul  apei  t ures,    -h" 

!  he     two     to      be     almost      identical      ill    ]  lit: 

nly  -o  w  ithin  the  limit 
Mi      Stadler    here     virtually 

But     the    laltii 

elationship  capable  <»i  simple  etpresnion   in 
I    M.M.  series,  ami  that   'I  he  only  simple  law  mil. 


_'•_' 4 


The  Jour, ml  of  The  Chemical,  Metallurgcal  and  Mining  Society  oj  Sou///  Africa.  Nov.  1910 


to  is  that  the  series  is  arranged  in  the  order  of  meshes 
per  inch,  and  each  succeeding  screen  has  an  aperture 
smaller  than  the  preceding  one,' should  not  be  per- 
mitted to  pass  without  criticism. 

There  was  a  simple  and  definite  relationship 
between  the  I.M.M.  apertures,  and,  with  the  excep- 
tion of  one  or  two  meshes  interpolated  for  practical 
convenience,  the  series  could  be  plotted  in  a  definite 
and  regular  curve. 

Perhaps  the  most  striking  aspect  of  Mr.  Stadlers 
paper  was  the  author's  extremely  important  intro- 
duction into  grading  analyses  of  the  energy  factor — 
and  its  qualification  in  the  crushing  of  a  given  rock 
to  a  product  of  definite  sieve  analyses.  The 
proposal,  and  the  work  done  in  connection  with 
it.  was  new  to  him  and  called  for  careful  considera- 
tion. It  appeared  to  be  a  departure  likely  to  prove 
of  great  practical  value  in  the  future. 

Author's  Reply  to  Discussion. 
Mr.  Theodore  J.  Hooveb  :   Mr.  McDermott  and 

Mr.  Sulman  have  defended  their  case  valiantly  and 
with  adroitness.  Most  of  their  arguments  are,  how- 
ever, effectually  and  sufficiently  answered  by  the 
original  paper  and  the  accompanying  mathematical 
cmves  :  but  the  following  points  deserve  attention. 

Mr.  McDermotts  inference  that  too  much  scientilic 
exactness  can  be  introduced  into  laboratory  methods 
is  apt  to  be  misunderstood.  Certainly  the  I.M.M. 
stands  for  the  very  highest  possible  scientific 
accuracy,  ami  any  method  or  appliance  which  will  in 
any  way  tend  to  inc.iease  scientilic  exactness  is 
admissible.  The  attempt  of  the  I.M.M.  to  stand- 
ardise screens  illustratates  their  true  position,  and  it 
i^  not  an  effectual  answer  to  say  that  the  method  is 
inaccurate  at  best  and  let  it  go  at  that.  Science  is 
never  pessimistic  :  it  is  always  looking  for  improved 
meth  ds  and  standards,  and  is  never  content  to  say 
'  this  is  good  enough.' 

The  strongest  argument  against  the  I.M.M  stan- 
dard screens  is  the  fact  that  two  men,  working  on 
problems  of  ore  crushing  and  ore  sizing,  where  the 
very  highest  attainable  scientific  accuracy  was  neces- 
sary, have  found  the  I.M.M.  screens,  within  two 
yeara  after  their  adoption,  practically  useless. 

Tin-  author  cordially  recognises  the  pioneer  work 
ot  the  I.M.M  Standardisation  Committee.  A  pioneer 
in  any  field  does  good  work  when  he  lays  the  founda- 
tion for  greater  order;  but  the  fact  that  he  is  a 
pioneer  precludes  the  possibility  of  finality,  and  he 
take  no  offence  if  those  following  him  need 
something  better  than  his  best.  A  pioneer's  log 
cabin  is  only  ;l  preliminary  affair  and  is  always 
followed  by  structures  more  adapted  to  later  needs." 
Discussion  on  Stadler  and  Hoover.—  Bulletin  the 
1„  titution  of  Mining  and  Meialh  rgy,  June  16,  1910, 
p.  .".  :v.i.     (II    A    \V.) 


'   LCULATIONS  OF  PERCENTAGE  OF  RECOVERY.— 

"  In  a  recent  article  on  the  calculation  of  recoveries 
in  '•  mcentration   operations,  the  genesis  of  certain 
formulae  was  given. 
\\  here  a    assay  of  ore 

b         ,,  tailing 

c        ,,         concentrate 

tons  oi  ore 
V         ,,  tailing 

concentrate 

JIKi<   n     b,  . 

percentage  ot  recovery. 

b    x       . 

•■  ratio  oi  concentration. 

"     b     z 


The  formulae  have  several  applications  in  practice 
other  than  those  previously  given,  as  for  instance. 

In  a  mine  examination  it  is  sometimes  necessary  to 
construct  tentative  figures  as  to  the  concentration  of 
the  ore.  The  assay  of  the  ore  will  be  known  and  a 
rough  panning  test  can  be  made  for  ratio  of  concen- 
tration. A  certain  percentage  of  recovery  can  be 
assumed. 
Thus  : 

a  =  assay  of  ore  =  4%  copper 

b  =     ,,      of  prospective  tailing  =  unknown 

r=     ,,      of  prospective  concentrate  =  unknown 

.f  =  tons  of  ore  =  100 

//  =     ,,        tailing = unknown 

.:=     ,,         concentrate  =  unknown 
Assume  80%  recovery 
Then  n  a;=4  tons  of  metallic  copper 
b  ,y  =  0.8  tons  ,,  ,, 

c  z  =  3'2  tons  ,,  ,, 

y  and  z  can  now  have  values  from  0  to  100,  //  can 
have  any  values  from  0  to  4  and  c  can  have  any  value 
from  0  to  say  30%  (depending  on  what  mineral  carries 
the  copper).  However,  if  we  assign  a  value  to  either 
b,  c,  y  or  z,  the  value  of  the  others  becomes  fixed. 

Suppose  we  assume  that  c,  the  assay  of  the  concen- 
trate, will  be  20%  copper,  then 
20 


100 


z  —  - 


3  2  tons 
0  2 


-  =  16  tons  of  concentrate 

.'/  =  ■''  -  ■■ 
y  =  100  -16 
y  =  84  tons  of  tailing 
b  y=0-8 
fe=0j8 
84 
6=0-95%  copper 
Our  figures  then  are 

Assay  of  ore  =  4%  copper 
Tons       ,,       =100 
Assay  of  tailing  =  0-95%  copper 
Tons"  ,,  =84 

Assay  of  concentrate  =  20%  copper 
Tons  ,,  =16 

We  can  now  apply  freight  and  treatment  charges, 
and  then  proceed  with  the  estimates  of  mine 
valuation. 

In  a  case  where  it  was  important  to  learn  some- 
thing of  the  work  in  a   mill  where  the  management 
was  very  secretive,  the  following  data  were  available  : 
Surreptitious    samples    of    the    tailings     assayed 

1  "4%  copper 
Surreptitious  samples  of  the  concentrate  assayed 

15%  copper 
By  counting,  from  the  hotel  veranda,  the  sacks  of 
concentrate  shipped  per  week,  it  was  possible  to  ob- 
tain a  fairly  close  estimate  of  the  concentrate  pro- 
duced viz.,  60  tons  per  day. 

A  question  put  to  the  mill-man  elicited  the  infor- 
mation that  300  tons  per  day  was  being  treated  ;  this 
was  also  checked  by  counting  the  buckets  on  the 
tramway  from  the  mine. 

Assay  of  ore  =  unknown 
,,         ,,  tailing  =  1-4%  copper 
,,         ,,  concentrate  =  15%  copper 
Tons  of  ore  =  300 
Tons  of  concentrate  =  60 
/      r  -  b 

a     b 
s_0-15- 0-014 

a -0-014 


Nov.  1010 


Kotu  <  ^  n,,,/  Abstracts     .1/.  lull  n 


in  ore 
concentrate 


.-,,     007=015    0014 

5a =0206 

a=4*12     copper 

"  c=  12-36  tons  copper  per  day 

1    -  —  **  »i  >» 

Percentage  of  recovery     72 

Later  when  access  to  t lie  mine  wa>  Becured  the  mill 

and  mine  records  showed  an  actual  recovery  of  70-7 

for  the  month  during  which  the  week's  observations 

were  made  from  t  he  hotel  veranda.     The  ore  for  the 

month,  however,  had  an  average  assay  of  1*5    copper. 

The  hooks  showed  : 

Tons  of  ore  for  month  751 1 

concentrate       1602     : 

Assay  of  ore  for  month  4  •">       a 

,,  concentrate  14  9  i     < 

,,  tailing  1  37  -  b 

Theoretical  _  YQOcjn     b) 

recovery  /,, 

_(100)  (14-91)  4  5     1  ::: 

t  5  114-91 
=76-6 
Actual  recovery  ; 
7.-)ll  u>  4-5     337  995 
[602  (5   14-01     238-8582 
238-8582  :  337995     707     recoveiy 
The  difference  between  766      and  70-7      or  5 -9% 
represented  the  losses  and  inaccuracies,  and  is  not 
worse  than  occurs  in  many  cases. 

A  famous  mine  not  a  thousand  miles  from  Mel- 
bourne publishes  an  interesting  annual  report.  The 
following  figures  were  on  one  occasion  given,  sup- 
pressing the  information  as  to  the  tonnage  and  assay 
of  the  tailing : 
Tons  of  ore    237,265 

Assay     ,,    =11*5  oz.  silver,  lii'.'i     lead.  18*7      zinc 
Ton-  of  concentrate     l."..4o:i 
Assay,,  ,,  29*7  oz.  silver,  59-8      lead. 

10*3     zinc 
The   tons  of  tailing  can    be  determined    by  sub. 
traction  and  the  assay  thereof  by  calculating  the  con- 
Lents  and  then  dividing,  but  it  is  easier  to  apply  the 
formula  : 

./■     c      h  ' 


6  = 


33  09 

4  46 


7*4  oz. 


on -o 

1    U> 


il\  er 

lead 


b  -!"  s    20-6      zinc 
4-46 
Multiplying  according  to  the  old  system  and  divid- 
ing by  the  tons  we  find  that  the  results  are  correel 
w  iihi'n  the  limits  of  the  slide  rule. 

In  another  mine  not  far  away  the  follow  ing  figures 
were  [rh  en  : 


Ore    ... 
( !oncenl 
.liu  tailing 
Table  tailing 
Slime 


Tons. 

16,301 

5,924 

17,672 

I  7,i is;, 

."..tils 


1 


12 
61 

l  ■:; 
3-5 

hi  ii 


Silver 

0  1 

1  0 

5*7 

nil 


mi 

5*5 

S    I, 

120 
13  8 


For   purposes  of   Bubseqtienl    treatmenl    oi    I 
residual  products  by  flotation  pi 

w  ill  be  the  probable  assay  of  the  com 
ng,  table  tailing  and  ulim        riiin 


to  know    what 

hilled    jig    I    lililli 

of  cou i  -e,  be  ascertained  bj  multiplying  the 

of  each  by  it-  n  --ay  to  gel  i  he tal  com. 

ther  the tai  contents  and  dividing  u   bj   the 

tons.     In  order  to  -how   the  usefulness  oi  the 
formula  this  old  standard  method  i-  given  Im 


the  same  r.-siih  obtained  by  the  formula.  I  Bpent 
two  hour-  on  the  first  calculation,  whereas  the  second 
was  accomplised  in  ten  minutes. 

i  163011  tons      12  5556  132  tons  Pb 


Ore 

<  !oncen- 
trate 


'  46301  1 
I  163011 
| 5924  1 

5924*1 
(5924*1 
,  17672-8 

17672  8 


aiUng  (17672  8 
I  17085  6 
17085*6 
I  17085*6 
■  561H  ii 
r.iils  ii 
I  5618*6 


Table- 
tailing 

Slime 


0  1  oz.      421340*01  o/     \- 
in  l  4676-41 1 1  tons  Zn 

ill  3613-701  tons  Pb 

•jo  :;  ../.    173576  13  02 

325  8255  tons  Zn 
4  :;  759-9304  tons  Pb 

16-72  oz.    Ig 

1519  8608  to  is  Zn 
35  597  996  tons  Pb 

5*7  oz.     97387-92  oz     \e 
12  2050*272  tons  Zn 

In  6         595-5716  tons  Pb 
1 1  oz.       61801-6  oz.    \- 

775  3668  tons  Zn 


13  8 

Then  add,  to  gel   total  ton-  of   metal    in    total    resi- 
dual products  : 

I.-  uj 


Jig-tailing 
Table-tailing 
SI  inn 


759-9304 

.".07  9960 

.7  id 


>  .. 


86591 
97387  92 
61804*60 


l.llo 

•_'i  15  '  "272(  1 
77.*i  3668 


Total  ...   1953  1980      245789-24         1345*4996 

Then    add    the   contents   of    the   concentrate   as    a 

check  on  the  figu 

Lead.  Stiver. 

1953498  245789*24  1345*4 

3613*701  17357613  325  8255 


.-..■.•i7loo  419365-37  4071  3251 

These  last  figures  compared  with  the  content-  of 

th -iginal  ore  -how   a  commendable  lock-up  of  a 

yeai  -  results. 


<ft 
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Now  the  total  of  residues  is 
Jig-tailing 
Table-tailing 

Slime 


17672-8 
17085  (i 

56180 


Total  40377-0 

Now  divide  the  contents  by  the  tons  : 
1953-498 -=-40377  =  4  8%  Pl> 
24578924  1-40377     0  1  oz.  Ag 
43454996  :  40377  =  10-8%  Zn 
which  we  know  from  subsequent  investigation  fairly 
represents  the  average  value  of  the  combined  residues. 
By  applying  the  formula 

x  _c  -  6 
~~o-b 

tov  t lie  lead  assay  : 

463011     61-6 


59241 
7-816  = 


12-6 

oi-6 


12  -b 

93-792-  78166  =  61  -b 
6-8166  =  32-792 

6  =  4-81%  Pb 

For  the  silver  assay  : 

09  -9  _  l, 
7  816  =  7  f     I 

HI  -6 

6  =  0-13  oz.  Ag  per  ton 
For  the  zinc  assay  : 

6=1(1-77  :  Zn 

All  these  calculations  were  worked  twice,   once  by 
hand  and  checked  with  the  slide-rule. 

The  above  figures  for  tonnage  call  for  some  atten- 
tion. The  tons  of  ore  and  the  tons  of  concentra'e 
were  prob  ibly  obtained  with  fair  accuracy  by  weight. 
But  what  shall  we  say  of  the  other  figures,  which  are 
given  to  tenths  of  a  ton.  It  may  be  taken  that  the 
assays  are  fairly  accurate,  for  if  even  the  arithmetic 
average  of  the  days"  runs  be  taken  the  error  will  not 
be  big  enough  to  vitiate  results.  It,  is  safe  to  s.y 
that  the  jig-tailing,  table-tailing,  and  slime  were  not 
weighed.  They  may  have  been  measured  by  survey 
and  calculated  from  cubic  contents.  When  the  dilli- 
t-til t i  —  of  moisture  and  losses  are  taken  into  account 
the  accuracy  of  the  results  is  noteworthy. 

Based  on  the  above  formula'  certain  tables  can   be 
constructed  for  the  use  of  the  staff,  so  as  to  gi    • 
graphically  a  clear  idea  of  the  resultof  a  shift's  work 
.\  -  an  example  let  us  assume  that  samples  are  tak  u 
of  each  shift's  work  ;  that   the  material  is  a  simp! 
concentrating  ore  assaying  less  that  3%  copper ;  th 
iveries  are  never  lower  than  70%  nor  higher  th    i 
:  t  hat  the  concent  rate  never  assays    hie  her   th 
10     copper  nor  lower  than  15%  ;  these  are    Uassumu- 
tions  that  could  lit  a  case. 

Taking  tin;  formula  : 

Percentage  of  iec,)Very  =  H)"l^/i) 

>>  c-b) 
and  writing  it  a-  a.  simple  equation  without  the  p. 
we  h  ive 

i:    ""    h 


where 

unity. 


I:    i-    a   Constant     which    is 

Then  by  transformal  ion 


■  I  •   icimal  part 


6  = 


or!  |        /,', 


iving  a  various  values  and  tak  i<»  values  o 
and  Can  above  indicate  I  we  can  |  >t  a  series 
curve*  at  in  the  diagram.     The  oi  greal  u 


Having  done  this  let  us  suppose  the  shift  samples 
assayed  : 

Ore  ...  ...         20%   copper 

Tailing    ..  0  75 

By  reference  to  the  co-ordinates  we  find  that  the 
point  (2-6)  (075)  falls  just  above  the  curve  for  75% 
recovery  and  15%  grade.  By  making  a  large  wall- 
chart  aiul  plotting  curves  at  intervals  of  \%  recovery 
between  70%  and  80%  the  results  of  a  shift's  run  can 
be  read  at  a  glance  with  a  considerable  degree  of 
accuracy.  Attention  should  be  called  to  the  fact  that 
any  variation  in  the  assay  of  the  concentrate  between 
15%  and  16%  has  little  influence  on  the  curve; in  fact, 
for  over  half  of  its  distance  the  y  co-ordinate  of  the 
points  is  within  unity  whether  the  assay  is  taken  as 
15%  or  16%.  Near  the  end  of  the  curve  the  difference 
becomes  just  sufficient  to  plot  the  two  curves 
separately  with  comfort.  On  a  mine  where  the 
average  assay  of  the  concentrate  over  a  long  period 
is  known  it  would  be  sufficiently  accurate  to  plot  the 
curves  with  a  lixed  constant.  This  chart  would  also 
show  at  a  glance  any  inconsistency  in  the  assay 
results,  as  for  instance,  if  the  assayer  reported  ore 
2-9%,  tailing  0-55%,  concentrate  15-2%,  he  may  be 
suspected  of  inaccuracy  unless  the  alternative  as- 
sumption is  made  that  there  has  been  a  marked  im- 
provement in  recovery  to  much  above  80%.  The  use 
of  this  chart  constructed  on  assumptions  of  theoret- 
ical recovery  has  a  salutary  inlluence  on  the  mem- 
bers of  the  staff  when  once  they  understand  its  im- 
port ;  they  are  on  the  look  out  for  losses  on  the  one 
hand  and  inaccuracies  in  method  on  the  other." — 
T.  J.  Hoover. — Minimi  Magazine,  Aug.,  1910 
(J.  E.  T.) 


Separating  Funnel  for  Amalgam  Tests. — 
"  The  conical  shaped  glass  separating-funnel  shown 
has  proved  to  be  an  excellent  elutriating  apparatus 
in  making  bottle  amalgamation  tests  in  which  the 
tailing  ami  mercury  were  separated  and  assayed, 
much  loss  having  occurred  with  other  devices  because 
a  part  of  the  slime  was  carried  away  by  the  wash- 
water.  In  using  this  funnel  the  lower  cone  is  filled 
with  clear  water  and  both  cocks  closed.    After  amal- 


g  i  mat  ion  has  been  completed  in  the  bottle,  the  con- 
tent is  emp  ied  into  the  upper  cone,  water  added  to 
■  liliue  the  pulp,  and  the  stopper  placed  in  the  top. 
Wter  being  shaken   an  instant  the  mercury  settles 
rid    is  drawn   into  the  lower  cone  by  opening  the 
Im  trer  -.lass  cock.   Some  of  the  sand  will  pass  through 
'.\i  h   Hi     mercury,  but  very  little  slime  will  accom- 
pany a   if  the  lower  cone  has  been  filled  previously 
it  ii  c  car  water.  The  glass  stopper  is  then  drawn  and 
lie  i  ail  ng  emptied  on  a  filter,  then  the  smaller  cock 
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is  open  (1  an  I  t lie  mercury  drawn  into  a  dish.  If  the 
mercury  be  floured  it  can  lie  quickened  with  a  little 
sulphuric  acid  ami  the  quickened  mi  rcury  \>  >ured  nil' 
from  i  in-  <in  ill  amount  of  9and  which  descended  w  ith 
it.      Tli-  separation  can  thus  he  ma  le  with  no  loss  of 

ig." —  W.    II.  Cog  HILL.     Mining  mni   - 
Pi   ■-.  Julj  9,  1910,  p.  ."..•5.     (K.  I.,  i. 


MINING. 

The  Ventilation   Problem  in   Deep  Mines. — 

'■  A-  coal  and  other  minerals  ne  irthe  surface  become 
exh  in-  ed,   mint'-  are  constantly  tending  to  become 

<l r.    N  sw  |i  oblems  arc  in  consequence  presented 

to  ihe  mining  engineer,  and  one  of  these  relates  to 
vein  ilai  io  i 

Mine  ventilation  fulfils  several  main  purposes,  any 
single  one  of  which  in*y  be  <>t  predominant  import- 
ance in  any  particular  mine.  It  will  be  useful  first 
to  re  •  iew  i  hese  purposes. 

1.  Removal  of  Bluckdamp.  —  In  nearly  all  mines 
some  n.iis  tuent  of  the  exposed  mineral  i-  liable  to 
oxiladon.  A<  a  consequence  oxygen  disappears 
from  i  he  air.  ami   carbon  dioxide  (C02)  is  liberated. 

•_'  Removal  of  Fumes  from  Zrplosiw  s.  -The  fumes 
from  \ plosives  are  usually  not  merely  unpleasant, 
l)u  ilso  po  non-  :  ami  where  little  or  no  firedamp 
or  black  is  pioduced,  as  in   many  metalliferous 

mine-,  t  ■  removal  of  fumes  may  become  the  main 
object  o         i    lation. 

I  o)  Firedamp.  -In  coal  seams  which  are 
fai   I  e  -urf  ce  very  little  fiveda  up  i-  usually 

gh  the  coal,  a<  the  seams  csn  drain  them- 

-a-  tlir  >ugh  thesuperiucuuihetil  strata. 
W  ing  depth  >  his  natural  I  rain  age  becomes 

le-  -    however,  with  tie-  resul     that  the  coal 

in;  \    eh  u  -•  i|   wi  h   firedamp 

4     '  ts.    When  i  mine  is  very  warm,  the 

w<  ver  of  tli    miners  is  diminished,  and  with 

eai    work    finally   becomes    impossible. 
■    fore,    i he   cu-i    ot    the  miners    labour 
•  proportion  t  i  ihe  value  of  the  mineral. 

li'ig.  i      Ii  ■  ■ ■■-  a   in  ii  ter  of   vital  im- 

■   |i  i  i      workings  cool.        The  deeper  a 

e  higher  »iU  he  the  i>  mpeiature,  other 

■qii  il     aid  the    a  real  er   t  he   need    for 

•  I    vit'i   i  \  iew  to  «■  ioling.     ///  vi  ry 
.mi  ubjt  i  ni  ventilation 

o    i  n  iiiritU  t,  inil  in  k    a  the  ni'  a  cool. 

•  i  !    y   dtsi in  ;ui-!i   a   zone  nearest 

ie    el-       h   el     ail i'le   \  .-'||  ilal  ion 

i  "I  nine'-  i  i  in  ermediate 

i -'  «  i  -re  r \  if  lii  ••  lamp  in  i  he 

I  H  i  >  i  :    a    'I    i  me  in  which 

i  o'  v.  ii       i    io  i  is  to  ie  men  cool. 

"•  \  eui  i       hi  in  thi  ■  /  me  t  hal 

•i  el. 

u  ol  _:   i     ■     ii  i     -  i  li  •  en'  ly  co  >l 

i     .i    \    ,  am  it  ill 

i  •    n  i  \    n  i    i     >     •  Hi  •  encj 
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How  is  tin-  balance  maintained  Ileal  i- 
stantly  being  produced  in  the  tissues  of  the  bodj  i>\ 
the  oxidation  pi  which  are  constantly  going 
on.  During  rest  this  heal  i-  produced  at  a  rate 
sufficient  t<>  heat  the  whole  body  by  about  2 
hour,  and  during  work  the  production  may  !»•  in- 
creased about  in or  four  times.  Ihe  correspond- 
ing loss  of  heat  occurs  paitlj  hj  conduction  to  the 
air  and  radiation,  and  partly  bj  conversion  into 
latent  heat  in  the  evaporation  <>f  moistme.  In 
ordinary  cool  air  only  a  small  part  is  lost  bj  evapora- 
tion ;  and  the  lo--  h\  conduction  and  radiation  i- 
ilated  by  variations  in  ihe  circulation  through 
the  -kin.  Iii  a  cold  place  ihe  skin  circulation  is 
diminished  -•■  as  to  prevent  lie-  excessive  I"--  oi 
which  would  othei  wise  occur  :  whereas  in  a  less 
place,  or  during  muscular  work,  the  skin  circulation 
i-  increa«ed  so  as  to  promote  loss  of  heat.  In  a  warm 
place,  particularly  during  work,  the  increased  -kin 
circulation  cannot  gel  ml  of  the  surplus  heat  by 
conduction  and  radiation  ;  ami  in  this  case  the  loss 
by  evaporation  i-  increased  by  sweating.  \\  hen  the 
external  temperature  equals  oi  Is  the  body 
temperature,  as  often  happens  in  tropical  or  Bub- 
tropical  climates,  the  whole  of  the  heat  is  ".ot  rid  of 
by  evaporation 

Provided  the  air-temperature  i-  below  the  body- 
temperature,  heat-loss  i'\  conduction  to  the  air  is 
ently  increased  greatly  if  the  ail  i-  in  motion: 
and  similarly  evaporation  is  promoted  if  the  aii  i-  in 
motion,  provided  that  the  dew-point  is  below  the 
body-temperature.  Movement  ot  ihe  aii  is  thus  of 
the  utmost  importance  in  keeping  a  man  cool, 
although  there  i-  practically  always  some  movement 
of  the  air  close  to  the  body,  in  consequence  of  the 
convection  currents  produced  bj  ihe  warming  or 
cooling  effects  of  the  skin  on  ihe  air  surrounding 

Evaporation  from  the  body  can  oniy  occur  if  the 
dew-point  is  below  the  body-temperature;  buteven 
if  the  dew-point  were  below  the  body-temperature 
it  does  not  follow  that  any  cooling  action  would  he 
produced  :  lor  if  ihe  air  wcic  wanner  than  the  body 
il  might  communicate  more  heat  than  was  lost  by 
evaporation.  The  body  during  sweating  is,  intact, 
comparable  to  a  wet-bulb  thermometer,  which 
indicates,  not  the  dew-point,  hut  a  temperature 
intermediate  between  the  dew-point  ami  the  actual 
temperature  of  the  air,  and  dependent  on  both.  If 
i  he  wet-bulb  temperature  i-  below  the  body-tempi 
ture  heat  is  lost    by  the   body;  hut  otherwise  there 

can  he  no  |.,--  of  beat. 

Iii  onlcr  thai    lie-   hi 1  returning  from  the  skin 

may  be  sufficiently  < led  i"  tual  rise  of 

internal  body  temperature  ii  i-  clear  that  the  skin 
inii-i  he  kept  cooler  than  i  he  inside  oi  i  he  body.  I  ■  • 
effect  this  there  must  onstant   and  free  loss  of 

heal  h\  evaporation  and  conduction,  oi   by  evapi 
tion   aloi  Hence   the    wei  bulb 

temperature    must    be    v  the   h 

temperature  ami  skin-tempei  nent 

of  the  air  greatly  increu —  tl  heat 

by  evaporation  and  conduction  ;  hence    with   the  air 
in  motion  the  wet  bulb  temperatun 
ol  hei  w 

niioiiiit  of  hi 

In   order   to  determine   the    maximum    wel  bulb 
temperal  ure  at  w  In  h  abnon 
ture.  prevented,  the  writer   recent  I  j    mai 

number  of  experiments,  |  '  .  and 

pari  ly  in  t  he  lal  I  nrkish   hath.      The 

resu  t  was  that  if  the  wel  bulb  tempi 
about  88°  1  I       in  -till  air.  it  « 

prevent    rise   ol    bodj  temperature  during   reel  and 
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with  all  clothing  removed  except  light  flannel 
trousers.  The  result  of  remaining  in  a  wet-bulb 
temperature  exceeding  88  was  that  ilie  body- 
temperature  gradually  rose,  and  symptoms  of  heat 
stroke  began  to  develope.  The  more  the  wet-bulb 
temperature  rose  above  88  ,  the  more  rapidly  did  the 
body-temperature  rise.  In  a  good  current  of  air, 
however,  a  wet-bulb  temperature  several  degrees 
higher  could  be  borne.  It  made  no  appreciable 
difference  what  tlie  actual  air  temperature  was 
bulb  temperature  and  the  movement  oj 
red. 
During  muscular  work,  as  could  have  been  pre- 
dicted with  certainty,  the  body -temperature  rose 
rapidly  with  a  wet-bulb  temperature  at  88  in  still 
air  ;and  even  with  the  wet- bulb  at  7s!  the  body- 
temperature  could  hardly  he  prevented  from  rising 
during  moderate  work  in  still  air.  In  a  good  air 
current,  on  the  other  hand,  continuous  moderate 
work  was  possible  with  the  wet-bulb  at  85°. 

The  effect  of  clothing  is,  of  course,   to  lower  con- 
siderably the    wet-bulb   temperature    which    can    be 
tolerated.     A  wet-bulb  temperature  exceeding  about 
tin  or  65   may.    for   instance,   be  very  dangerous  to 
soldiers    marching  in   heavy  uniform.       Under  such 
litionsa    man    may  go   on    until  he  drops  from 
heat-stroke:    and   unless   he  is  promptly  treated  by 
applying  cold    water,    ice.    or    whatever    means  are 
available  for  cooling  him  down,  he  may  die.     Among 
miners  licit-stroke  hardly  ever  occurs.      The  miner 
is  free  to  divest  himself  of  clothing  and  to  stop  work 
if  he  is  too  hot  ;  and  it  is  only   in   rare  cases  that  he 
fails  t  >  do  both.     The  only  case  of  heat-stroke  known 
to  the    writer  was    the   tragic   death   of  Welsby,  the 
Yorkshire    miner,    who,     while    wearing    a     rescue 
appara'ns.  lost  bis  life  in  a  gallant  effort  to  reach  the 
men     who    were    cut    off  by    the    lire   at    Hamstead 
Colliery  in  1908.     The  wet-bulb  temperature  in  the 
return    air- way,     which     he     and     his    companion 
Whittinghame  were  traversing,   was  probably  about 
and    they    had    ordinary  clothing    and   a    heavy 
apparatus  to  carry  in  a  road  which  was  low  and  not 
meant  for   travelling.      They   had    pressed   forward 
ird less  of  the  heat,    and  in  returning   they  both 
had  all  the  symptoms  of  heat-stroke.     When  Welsby 
could  go  no  further  Whittinghame   struggled    on   in 
the    hope   of    bringing    help,    but   lie    himself  only 
reached    the    shaft     with     great     difficulty.       The 
symptoms  which    he   described    to   the  writer  were 
rlv  those  of  heat-stroke,   and  nothing  was  wrong 
with  the  Garforth  rescue  apparatus,  with  which  both 
men  were  equipped.         .... 

When    the   body-temperature    rises    beyond    102' 

various  symptoms  of  distress  begin  to  appear.      Any 

sry   difficult,   and   produces  great 

panting  an    exhaustion.     There  is  also  marked  dis- 

inati  »n  for  any  work,  either   physical    or  mental, 

ile   irritability.      The    pulse   becomes 

very  rapid,  even  during  rest.      With  further  rise  of 

idition  developes,   which 

th.      Tin-  following  description  of  the 

.'ii-  i-  quoted    from   a    letter   to   the  writer   by 

l»  .  Boj  omewhat  incautiously  moved 

ial  while  investigating  Ankylostomiasis 

in  Lev. nit  Mine,  which  runs  out    under   the  sea,   and 

>n  which  the  writer  could 
measure  at  the  top  of  what  were  believed  to  be 
D peas)  or   '.  ifts        The    only   moderately 

cool  places  in    the   deep   workings   were  where  com- 
pressed  air  was  allowed  pe  freely.   Dr.  Boycott 

i  by  Mr.  (now  Professor) 
i.  who  wa-  li  uisly  affected,  and  could 

tliu*  rend   r  a**i«tance  :  — 


'  We  climbed  straight  down  one  of  the  shafts 
(temperature  7*  F.  at  the  bottom)  to  the  278  fathoms 
level,  and  walked  out  under  the  sea  by  the  pony 
road,  soon  discarding  our  coats,  and  going  in  vests 
and  thin  trousers  only.  We  then  climbed  down  the 
submarine  shaft  (86  wet  and  dry  bulb  at  the  top  and 
S7  at  the  bottom)  to  the  302  fathoms  level,  and 
walked  out  westwards,  about  half  a  mile  I  should 
think,  to  an  'end,'  where  the  temperature  was  93° 
wet  and  dry  bull).  The  going  was  bad,  and  I  had  to 
stoop  most  of  the  way,  as  the  road  was  largely 
timbered.  When  we  reached  the  'end  '  we  had  been 
underground  I  dare  say  three  hours,  as  we  had  been 
collecting  samples  of  feces,  etc.  I  felt  very  hot,  and 
was  glad  to  sit  down.  My  mouth  temperature  was 
103*5°  by  a  clinical  thermometer  which  Cad  man  read 
for  me.  There  was  a  man  and  a  boy  in  the  'end,' 
supposed  to  be  hand-drilling,  but  they  did  not  seem 
to  lie  doing  anything  except  sweating.  As  you 
know,  the  men  are  said  to  wet  the  drill-holes  by 
pouring  the  sweat  out  of  their  boots  !  Coining  back, 
I  did  pretty  well  till  we  had  to  come  up  the  ladders 
from  the  302  to  the  278.  The  ladders  were,  1 
suppose,  about  three  fathoms  each,  and  I  had  to  be 
down  at  the  top  of  each  one  and  gasp.  When  we 
got  up  to  the  pony  road  and  bad  a  drink  of  water,  I 
soon  felt  pretty  well  all  right,  and  came  up  the  man- 
engine  (my  first  experience)  all  right,  except  that  I 
lost  my  light.  By  the  time  I  had  washed  and 
changed  I  felt  quite  well,  and  regretted  that  we  had 
wasted  our  opportunities  of  collecting  samples. 
After  being  in  the  end  1  felt  no  interest  in  the 
matter.' 

The  foregoing  discussion  makes  it  possible  to 
formulate  roughly  the  requirements  which  must  be 
fulfilled  by  ventilation  designed  to  keep  men  cool 
enough  for  continuous  work.  It  is  clear  that  what 
is  needed  is  to  maintain  such  an  atmosphere  thai  flu 
body  temperature  doc*  not  rise  beyond  normal  Hunts 
during  work,  assuming  thai  the  men  are  working 
stripped  to  tin  waist,  or  entirely  naked,  as  is  the 
custom  at  present  in  some  oj  the  deepest  mines.  This 
end  may  apparently  be  attained  by  keeping  the  wet- 
bulb  temperature  under  about  78°  if  there  is  no  air 
current,  or  under  about  85°  if  there  is  a  good  current. 
More  accurate  and  extended  data  on  this  subject  are 
still  required,  however. 

If  the  limits  of  wet-bulb  temperature  are  over- 
stepped, the  inevitable  result  in  a  mine  is  that  the 
working  power  of  the  miners  must  fall  off  very 
seriously.  In  other  words,  they  have  to  be  paid 
much  more  highly  for  any  definite  piece  of  work  ;  and 
even  so  they  will  rightly  object  to  working  in  places 
where  they  are  uncomfortable  from  the  heat,  and 
feel  that  they  are  mostly  wasting  their  time.  The 
increased  cost  of  production  of  coal,  or  any  mineral 
of  similar  low  value  per  ton,  must  thus  make  the 
mining  of  it  impossible  under  present  conditions,  so 
that  the  ventilation  problem  becomes  one  of  life  or 
death  for  the  success  of  the  mine. 

We  may  now  consider  the  conditions  which  lead  to 
excessive  wet-bulb  temperatures  in  mines.  The 
most  important  of  these  is  doubtless  the  increase  of 
rock  temperature  with  increasing  depth.  It  is  often 
assumed  that,  except  in  volcanic  districts,  the  rate 
of  increase  in  rock  temperature  with  increasing  depth 
i^  fairly  uniform.  There  seems  to  be  nowno  doubt 
that  there  are  in  reality  wide  variations  in  this 
respect.  To  take  two  or  three  instances,  there  is  no 
doubt  that  at  Dolcoath  Mine,  in  Cornwall,  the  real 
rate  of  increase  in  virgin  rock  is  about  1°  F.  in  9O 
ft  ,  whereas  at  Hamstead  and  other  deep  mines  near 
Birmingham,  the  rate  of  increase  is  only  about  1°   in 
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110  ft.,   and  in  t lie  Transvaal  the  increase  i-  a  a 
deal  less   -about  1     in  --'.'u  it. 

The  actnal  temperature  in  a  mine  depends  on  the 
ventilation  as  well  as  on  i  lie  depth  and  rate  of 
increase  of  rock  temperature 

The  return  air  represents,  however,  oxidation 
processes  occurring  not  only  in  the  roads  and  working 
places,  l>nt  in  large  extents  of  goaf  or  closed  work- 
ings. What  is  of  importance  is  whether  the  air  i- 
cooling  or  warming  the  parts  where  men  are  working 
or  passing.  We  can  judge  of  this  by  comparing  the 
actual  air-temperature  with  the  original  temperature 
of  the  virgin  coal  or  rock,  if  this  i>  known,  as  it 
ought  to  be  ;  bat  »  far  clearer  insight  can  be  obtained 
by  analysis  of  the  air  at  different  points  in  t lie 
ventilation  current.  To  lie  of  any  use  these  analyses 
must  he  accurate.  So-called  'technical'  methods, 
which  allow  of  errors  amounting  to  more  than  0*1 
in  the  oxygen,  are  of  little  use. 

From  the  existing  knowledge  of  mine  air,  to  w  hich 
an  exceedinglg  valuable  addition  ha-  Keen  made  in 
the  recent  report  made  to  the  Royal  Commission  on 
Mines  by  Professor  Cadman  ami  Mr.  Whalley,  it 
seems  clear  that  as  a  general  rule  under  present 
conditions  the  ventilation  of  coal  mines  has  a  very 
considerable  heating  effect,  except  on  the  intake 
roads.  On  the  working  place-  themselves,  the  effect 
may  he  either  cooling  or  warming,  according  to  the 
amount  of  ventilation,  a-  compared  with  the  rate  ol 
oxidation,  [n  some  collieries  the  rate  of  oxidation 
on  the  intake  roads  themselves  is  so  great,  or  the 
ventilation  so  small,  that  before  the  air  reaches  the 
working  face  it  i-  heated  much  above  the  natural 
rock  temperal  are. 

When  air  is  passing  month  after   month,  oi   year 
aftei  year,  down  a    shaft  or  along  a   roadway,    the 
surrounding  lock  is  either  cooled  or  warmed   to  near 
t  he  average  temperature  of  the  air.     The  rock  round 
an  upcast  shaft  i-.    tor   instance,    gradually  wanned, 
while  that  round  the  downcast  is  cooled.     Anyeflect 
on  the  tempera)  are  of  an  altera!  ion  in  the  ventilation 
i-  thus  very  gradual,  and  may  take   months  or  yi 
to  develop  fully.      The  gradual  effects  of  ventilation 
are,  however,  often  very  striking.     Thus  in  Dolcoath 
tin  mine,  in  Cornwall,  where  the  natural  ventilation 
is  much  more  than  sufficient  to  carry  off  all  t  lie  heat 
produced  by  oxidation,  the  temperature  ol   the  o 
-tope- a'  the  deep  levels  is  much  below   the  natural 
rock-temperature,  so  thai  in  spite  of  t  )■< 
and  a  rock  temperature  of  nearly  Ion  al  the  bottom, 
work  can  be  carried  on  fairly  freely.       \   la 
vertical  -haft,  which  i-  now  approaching  completion, 
will  supply  abundant  cool  air  direel    to  the  deepesl 
\\<n  kin.-,  aad   obviate   any  further  difficult}    fi 

the  heal  for  a  long  time  to  < •.      In  Levant  tin  and 

copper  mine,  on  the  other  hand,  where  the  vent 

1  urn  do'--  not    cany  off   m than    an   insignificant 

ion    of    the    heat     prod I    by   oxidation,    the 

temperature  of  the  deeper   workings,   which   are  not 
nearly  so  deep   as   al    Dolcoath,   was   found    b} 

writer    to     be     ;h     abovi 

temperature,  and  so  high  thai  very  little  work  could 
me  by  i  he  men. 

\    rapid    increase   ol    rock-temperature   with    in 
creasing  depl  h  in  1}   l>  ■  m  -one-  i  • 
of  h  ilisadvH  n  at  first 

i  er  the  i  f  increa t    i  ock  I 

re  as*i  itance  w  ill  be  ^i\  en  to  nal 

.1  fa  a  mould  /'a, 

i'  a  tli  1 1,  • 
on  ili<  other  hand,  tin  turn 

in  mil   ill  //I    It    I  il   i  .   ■    VJi 

from  •  i  pi 

i 


may  requin  /■>  In  introduced  a 

A-  the  air  descends  or  ascends  a  shaft  it  i-  l  ■ 

cooled  by  the  compression  or  expansion  w 

the  rate  of  heating  during  the  descent 

I    I',  in  Iso  ft.     Bui  in  the  Hand  mines 

increase  in  rock-temperature  i-  on!}  about  1    ii 

it.      It  appears,  therefi  re,  a-  if  there  might 

no  natural  ventilation  at  all  in  these  mil 

l>y  evaporation   occurs,    however,    in    tin 

-haft,  while  cooling  of  the  upcast  is  hindi 

condensation  of  moisture  and  consequei 

of  latent  heat,  which    tends   to   occur   in   all   up 

-halts,  and  -o  help-  t<»  keep  them    warm         i  >;.■  e  the 

ventilation  has  -tailed,  a-  it  uni-t  do  in  cold  weather. 

it  will  thus  tend  to  continue,   since   the  upcast  shaft 

will  become  permanently  waimei  than  the  down 

The  previous  physiological  discussion  show 
the  problem  of  ventilation  foi  coolness  may  probably 
he  summed  up  in  that  of  keeping  the  aii  moving  and 
the  wet-bulb  temperature  below  about   v|1    I.     We 
cannon     follow    the    process   by   which   this  critical 
point  i-  reached  in  a  deep  mine      As  the 
the  -haft  or  incline,  it  i-  in  the  first  place  heated  by 
compression.     This  effect    i-,  of  course,   nol  directl} 
measurable  from  da}  to  day,  as  the  shaft    walls  may 
themselves  either  war r  (in  hot    w  cool  the 

air.     Heating  by  compression   warms  tl  liout 

F.  for  every  1,000  ft.   of  descent.      Henci 
mine  1,000  it    deep  compression  accounts  foi   n 

in  air-temperature  of  about   22'.      If  we  an 

increase  of  I    in  To  ft.   the  rock  temperature  at    the 

bottom  of  the  mine  will  be  about  50  1 07  . 

The  mean  air-temperature  at   the  shaft  l»ottoni  will 

be  about  50        ■_'•_'        72  .  apart    from   the  ii 

of  the -haft  wall  in  warming   or  ling  the   aii    by 

conduction  or  evaporation.      The  more  rapid  I 

current .  and  the  w  ider  and  d 

closely  will  the  mean  temperature  at  1 

approach  the  latter  value.     As  tl 

working    face   it    will    pick    up 

surrounding  the  intake  road-  ;  I".  the 

•  u  rent  the  less  will  its   1 

It  will  also  pick   up   moistui 

small  coa  I  1-  lying  on  tin 

sides  1  his  will  continuou 

wai  in  the  aii        In   some   m. 

assume  verj  formidable  dii isi   n-        \t    II 

( Jollier}  .  for  insl  ance,  1  It 

air  in  an    intake  3 

w  as  found  to  l»y  0KKi£,  v  >nds 

whole  aii 

t  hat  time  t  in-  main  i 

.  tempei 

t  hat   most 
1 1  1 1 1 1 '  i 

down 

■ 

nihil 

- 

U  Ollld     t  llU 

s  |J2  ||l 

- 
I 

in  spit 
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bull"  ben  perture  is  slightly  lowered.  A  little  con- 
sideration  will  show,  however,  the  secondary  effects 
of  -  icl  a  course  must  be  disadvantageous  in  a  deep 
or  warm  mine ;  for  the  cooler  the  intake  air  is  kept 
the  more  raridly  will  it  tend  to  take  up  heat 
from  the  sunounding  strata,  and  if  it  is  already 
highly  sharged  with  moisture,  the  range  within 
temperature  ran  be  allowed  to  rise 
without  intcrferena  with  the  working  capacity  of 
the  rtu '  ii  is  Mitch  restricted.  For  instance,  if  air 
h:is  already  been  saturated  with  moisture  at  70 
its  temperature  cannot  subsequently  rise  beyond 
about  !'»>  .  even  if  no  further  moisture  is  added,  with- 
out affecting  worki  ig  capacity  ;  whereas,  if  no  mois- 
ture had  been  added  far  higher  temperatures  could 
be  borne  without  inconvenience.  Watering  tne  main 
roads  -  certainly  desfrable  as  a  safeguard  against 
coal  dust  explosions.  Bui  if  the  roads  will  not  stand 
it.  or  i  it  causes  such  a  serious  rise  in  wet-bulb  tem- 
perature at  the  working  face  that  working  costs  be- 
eomi  ssive,  other  means  must  be  taken  for  guard- 

ins  against  explosions. 

[(  is  rlear  that,  so  far  as  difficulties  from  heat  are 
concerned,  air  may  be  kept  in  a  fit  shift  for  working 
in  by  •  it  her  keeping  it  from  taking  up  moisture  or  keep- 
ing it  tool,  or  by  both  methods  combined.  To  keep  the 
air  cool  in  a  deep  mine,  the  air-current  to  the  working 
face  must  be  sufficiently  increased  to  cool  the  rock 
round  the  downcast  shaft  and  intake  roads  to  the 
desired  extent  ;  the  oxidation  processes  along  the 
roads  must  at  the  same  time  he  so  reduced  that  their 
effects  in  warming  the  air  remain  within  manageable 
limits.  To  keep  the  air  dry  all  unnecessary  moisture 
must  be  avoided,  and  the  air-current  must  be  so  large 
that  the  percentage  of  moisture  which  it  picks  up 
along  the  roads  is  as  small  as  possible.  With  the 
ventilation  properly  laid  out  to  secure  these  objects 
fcher  •  should  not  be  much  difficulty  in  working  coal 
at  depths  up  to  at  least  5,000  ft.  Success  will 
certainly  depend,  however,  on  lealising  the  nature  of 
the  difficulties  and  taking  the  proper  means  to  meet 
them.'— DR.  J.  S.  HALDANE.  University  of  Bir- 
mingham Engineering  and  Minimi  Journal,  July, 
L909,  p.  49-*>7.     (G.  H.-S.) 


Depth  i\  Mining.  ••'  In  Bulletin  No.  424,  issued 
by  the  I  oited  States  Geological  Survey,  the  question 
of  maximum  depth-  of  mining  is  discussed  by  Mr. 
George  H.  Ashley.  Reviewing  the  advance  of  deep 
mining  in  Europe,«he  remarks  that  there  appears  to 
be  no  engineering  or  mechanical  difficulties  which 
cannot  be  successfully  overcome  within  the  limit  of 
4, 'ion  ft.  In  the  United  States  to-day  coal  lying 
••  than  3,000  ft.  below  the  Burface  is  being  dis- 
rn  connection  with  the  disposition  of  coal 
lands  on  the  public  domain,  whereas  coals  below 
3,000  ft.  are  being  successfully  and  profitably  mined 
i"  B<  England,  Wales,    Fiance  and   Australia 

p  of  countries  which  supply  about  half  the 
production.  Of  course  itshould  be  recognised 
that  as  coalmining  in  different  parts  of  the  United 
tended  to  great  depths,  there  may  be 
localities  in  which  the  difficulties  arising  from  'deep 
mining  may  combine  in  Mich  a  way  a-  to  make 
furtbei     operation    impn  ble.       It    is    believed, 

however,  thai   eucli   localities  will  be  highly  excep- 
tional and  i'  eneral  the  obstacles  encountered 
in  the  United  States  will  be  no  greater  than   tl 
whii  uccessfully    overcome    in    other 
At    present    the   deepest    mining   which 
n  th<.'  anthracite  region  reaches  about 2,200  ft. 
e  of  deep  mining  is  one  to  the   fact  that, 
n  the  Appalachian  region,  where  coal  mining  began 


ami  the  greatest  development  has  taken  place,  the 
coal  beds,  with  few  exceptions,  are  near  the  surface. 
and  the  structure  of  the  rocks  is  such  that  the  coal 
beds  do  not  extend  to  great  depth.  Likewise  in  the 
northern  and  eastern  regions  of  the  Interior  province, 
where  mining  has  gone  on  for  a  long  time,  the 
structural  basins  are  relatively  shallow,  and  the  coal 
beds  are  near  the  surface.  In  the  Rocky  Mountain 
province,  where  the  coal  generally  lies  in  deep 
structural  basins,  mining  is  not  far  advanced,  and 
for  the  most  part  is  confined  to  the  margins  of  the 
basins.  The  deepest  workings  in  the  bituminous 
fields  of  western  Pennsylvania  probably  do  not 
exceed  1,000  ft.  ;  in  Ohio  and  in  West  Virginia, 
which  includes  the  New  River  and  Pocahontas  fields, 
the  present  depth  or  cover  of  coal-mining  is  still  less. 
The  same  maximum  is  found  in  Eastern  Kentucky, 
Tennessee,  and  Alabama,  except  possibly  at  a  few 
places.  In  fact,  throughout  the  Appalachian  region, 
with  the  exception  of  the  south  end,  or  that  part  in 
north-eastern  Alabama  where  there  are  some  deep 
basins,  the  maximum  cover  of  the  unworked  coal 
beds,  probably  does  not  exceed  2,000  ft.  In  the 
Rocky  Mountains  province  the  deepest  mine  about 
which  information  has  been  procured  in  mine  No.  1 
of  the  Union  Pacific  Coal  Company,  at  Rock  Springs. 
Wyo.,  where  a  depth  of  2,000  ft.  has  been  reached. 
Of  the  eight  regions  included  within  the  Rocky 
Mountain  province  five  are  large  structural  basins  in 
which  the  coal  beds  outcrop  more  or  less  persistently 
around  the  margins,  and  if  these  beds  are  continuous 
underground  they  must  reach  great  depths  in  the 
centres  of  the  basins.  The  coals  are  late  cretaceous 
to  tertiary  in  age,  and  are  contained  for  the  most 
part  in  rocks  which  are  prevailingly  soft.  It  is 
obvious  that  as  mining  is  extended  to  greater  depths 
in  the  soft  coal  bearing  rocks  of  the  west,  more  or 
less  difficulty  may  be  expected." — The  Science  and 
Art  of  Mining,  Sept.  3,  1910,  p.  31.     (A.  R.) 


State  CONTROL  ov  Minim;. — "Mine  managers 
are  hedged  about  by  too  many  laws  and  regulatioi  s. 
They  are  frequently  trying  to  master  their  duth  s, 
as  laid  down  in  voluminous  acts  of  Parliament,  when 
they  might  be  better  employed  studying  the  natiral 
peculiarities  of  their  own  particular  mines.  The 
gentlemen  who  frame  these  laws  seem  to  imagine 
that  all  mines  can  be  worked  upon  one  unifoi  m 
principle.  Sufficient  allowance  is  not  made  for  the 
varying  natural  conditions.  Too  many  laws  of  an 
inflexible  nature  imposed  upon  all  mines  and  all 
managers  regardless  of  local  and  individual  circum- 
stances, must  have  the  effect  of  checking  initiative 
and  inspiring  the  idea  that  it  is  more  the  business  of 
the  State  than  the  manager  to  safeguard  the  workers. 
The  State,  having  gone  so  far  in  the  matter  of  law  - 
making,  surely  ought  to  follow  this  up  by  maintain- 
ing an  inspector  at  every  mine  to  see  that  the  law  is 
observed  alike  by  worker  and  employer.  If  the 
State  is  so  eager  to  protect  labour  that  it  leaves  mine 
owners  and  managers  with  but  a  mere  shadow  of 
freedom  then  let  the  State  carry  its  policy  to  a 
logical  issue  and  relieve  owners  and  managers  of  the 
duty  of  looking  after  the  workers'  as  well  as  their 
own  interests.  Let  there  be  an  ample  staff  of 
inspectors  to  attend  to  the  safety  of  the  workers  and 
leave  the  managers  free  to  attend  the  business  of  the 
employers,  subject  to  the  requirements  of  the  in- 
spectors. Either  let  us  have  less  State  interference 
or  lull  State  control  in  matters  of  safety.  The 
policy  of  the  State  being  what  it  now  is,  it  is  not 
sufficient  that  the  inspectors  employed  by  the  State 
should  only,  as  a  general  lule,  visit  the  mines  in  case 
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of  accident.  Let  the  inspectors  be  on  the  spot 
constantly  to  prevent  accidents.  It  we  had  fewer 
laws  and  inure  inspectors  it  would  be  better." — T. 
Good,  Cassier's  Magazine.  -  Tht  Sciena  and  Art  of 
Minimi,  Sept.  3,   1910,  p.  25. 


(  oal  Winding  Record.  "TheBolsovei  Colliery 
Company's  Mansfield  colliery  now  claims  to  its  credit 
the  world's  record  in  bringing  coal  to  tli>'  surface. 
The  amount  of  coal  raised  to  the  surface  for  a  week, 
which  consisted  of  -V.  working  days,  ending  July 
19th,  was  24,582  tons,  which  averages  about  t.4r,;i 
tons  per  day  of  7  hours  40  minutes  winding.  This 
■works  out  at  9-7  tons  of  coal  raised  per  minute 
throughout  the  week's  winding. " — Science  and  Art 
of  Mining,  Aug.  6,  1910,  p.  6<>1.       A.  R. 


Prospecting   for  Coal.-  "  l.  (a)  To  prospect 

for  -oal  in  an  unexplored  country,  the  exposed  strata 
must  be  carefully  examined  for  contained  fossils  in 
order  to  determine  to  which  formation  the  strata 
belon-.  To  do  this  requires  sonic  knowledge  of 
geology,  and  having  decided  that  the  strata  belong 
to  the  carboniferous,  it  remain-  only  to  find  the  coal 
either  by  exposing  an  outcrop  by  digging,  or  putting 
down  bore-holes. 

\h)  [n  a  well  mapped  and  well  developed  country, 
thej  •■  will  usually  be  no  doubt  as  to  the  kind  of  strata 
in  any  particular  district,  and  ordnance  map-  will 
be  of  great  assistance  as  indicator-  of  outcrop-  and 
al-o  of  rate  and  direction  of  dip  The  search  i-  then 
ly  an  intelligent  use  of  the  map,  intelligent 
observation  in  the  held,  and  perseverance  with  the 
pick  and  -ho\eI.  lioie  holes  may  be  required  in  this 
case  also. 

•2.  For  boring  to  this  depth  a  derrick  or  shearlegs 
will  be  necessary,  together  with  a  windlass,  so  a-  to 
easily  raise  and  lower  the  rods  when  required.  The 
iod-  will  lie  of  a  uniform  length  of  6  ft.  and  joined 
together  by  the  usual  male  and  fen. ale  joint.  From 
4  to  0  utting  bit-  will  be  required  so  a-  to  allow 
time  for  sharpening,  etc. 

A   bracehead   will  be  required,  and  for  the  first  30 

yds.  the  percussive  motion  of  the  tool  will  be  pro-, 

vided   by   from   two  to   four  men  at   the  bracehead. 

md  this  point  it  will  he  necessary  to  relieve  the 

men  by  the  application  of  either  ■•<  rocking  lever  or  a 

spring  pole.     With  the  latter  appliance  boring  will 

be  easily  accomplished  to  the  required  depth.     Other 

appliances  necessary  during  t  he  vvoi  k  w  ill  be  sludgei  - 

for  cleaning  the  hole,  key-  for  t  he  support  oi  the  rods 

while  unscrewing  or  screwing   up,  ana  spanners  for 

the  same  operation.     A-  important  appliances  as  any 

will  lie  tlio-e  for  dealing  with  accident-,  should  any 

arise.     They  are  usually  the  crow's  font,  the  -crew 

■I  i  In-  -piral  w  oiui. 

The  principal t  hod-  employed  tor  deep  boring 

Hand  boring  by  rigid  rods. 

Matbei  and  Piatt  system  of  boring  by  flat  rope. 

I  diamond  system  of  boring. 
(d)  The  American  system  of  boring  by  round  rope. 
The   point-   to    l»-   considered   in  deciding    which 
■  :  — 

The  object   for  which   the  boring  is  made. 

Probable   nature  of  tie-   strata   to   be   passed 
t  hrough. 

Speed  of  boi  ing  by  t  he  different  -\  -ten 
i    Cost  oi  hoi  in-  by  the  different  bj  -'• 

Whethei   i  supply  of  water  is  available,  this 

in  so i  tie-  met  hods  employ  ed. 

t     rhe  advantages  ol   sinking  a  -hallow  -halt   at 
mouth  of  a  bore  are  : 


It    saves   lining   the   hole   through    th< 
nice  because  this  will  usually  b 

It  increases  the  effective  height  of  theshearfc 
In  exposed  situations  it  provides  good  shekel 

for  tin'  men. 

It  i-  often  cheaper  to  -ink  a  -hallow  shall  than 
to  bore  that  same  depth  at  50  oi  more  yards. 

By  the  latter  statement  i-  meant  that  twoortfa 
yards  of  shaft,  -ay  five  or  six  feel  diameter  through 
loo-e  soil,  can  be  sunk  at  a  less  cost  and  with 
infinitely  less  trouble  than  boring  the  last  two  or 
three  yards  of  a  boring  which  i-  50  or  more  yard-. 
We  will  take  an  example  :  Suppose  a  borehole  to 
go  to  a  depth  of  100  yd-,  i-  contracted  for  at  the  rate 
of:;-,  nd.  pei  yard  for  the  first  five  yards  and  incri 
ing  by  3s.  6d.  per  yard  for  every  additional  five  yards. 
Tin-  first  yard  costs  •">-.  8d.  and  the  hundredth  yard 
cost  '  :     '•_'(»  time-  a-  much,  ;..  .  l':;  in-.    The  last 

three  yard-  of  such  a  bore-hole  will  be  at  the  rate  oi 
£3  10s.  per  yard.     If.  therefore,  three  yards  oi  -haft 
he  -mik  at  the  commencement  the  hole  will  only 
need  to  he  H7  yds.  deep  and  a  sum  equal  to  :?     £3  In- 
fill in-,  will  be  saved. 

">.  The  most  frequent  are  the  following:  I 
Breakage  of  the  boring  apparatus;  [2]  Tools,  etc., 
falling  down  the  hole.  There  i-  al-o  in  deep  boring 
in  excessii  e  vibration  set  up  in  a  long  length  of  rod-, 
loosening  the  sides  of  the  bole,  causing  the  rod-  to 
buckle  and  often  ty  tract  me  To  overcome  the  latter 
difficulty  various  forms  of  sliding  joint-  ami  free  fall 
cutting  tool-  have  been  devised,  among  the  best 
known  being  <  teynhausen's  sliding  joint .  and  t  he  free 
fall  apparatus  of  Kind  and  of  Dm. 

The  remedy  for  accident-  ( 1  i  and  (2)  will  be  in  t  In- 
direction of  the  recovery  of  the  broken   pieces;  and 
failing  that,  if  the  obstruction  i-  large,  to  pound  it 
to  pieces  -mall  enough   to   be   brought    up   by   the 
sludger,  or  to  pound  them  into  the  strata  at  the  side 
of    I  he     hole    and     out    of    the    way    of    the    boring 
Another  process  i-  to  bore  alongside  a  broken 
which  ha-   become   firmly  embedded  and  afterward- 
put  into  this  hole  a  heavy  ch.u  _••  ..1  dynamite  in  t  he 
nope  of  loosening  the  broken  tool.     Before  adopting 
these  extreme  measures,  the  tools  nsually  emplo 
are  those  for  the  recovery  of  broken  pieces,  such  as 

the  i  row-  foot .  the  screw  bell,  and  the  spiral  w t. 

6.    <"  Since  it    i-  a   fact    that   boreholes  are  vi 
rarely  vertical,  it  is  sometimes  desirable  to  have  the 
course  of   lime   surveyed;   and    if   such    i-  don< 
crooked  bore  gives  just  a-  valuable  information 
-i  raight  one. 

Beds  of  conglomerate  composed  oi  very  h 
pebbles  in  a  comparatively  soft  matrix  will  readilj 
cause  deflection  ;  a  mixture  of  Hint  ami  chalk,  the 
Hint  being  <>n  one  side  of  a  bore  and  the  ch  ilk  on  the 
other  will  do  likewise ;  and  highly  inclined  beds  of 
varying  degrees  of  hardness  al-o  give  considerable 
trouble  in  this  direction. 

In  straighten  a  crooked  bore  hole,  the  crook 
pint  inn  mas  be  tiih-d  with  cement  or  concrete,  and  al 
ii  ha-  -ct  well,  re  boring  maj  be  careful Ij  carried o 

I  ..    Slirvej      I    bole  hole.    |  •  I  ol  i.i  I  ilv  t  lie    \  .  ■,  j 
appaial  US  i-   t  he   (  'lim>-t  H    Oi     M 
of  these  should  be  encased  ii  l»le   brasi   iuIh-. 

and.   after   liquifying   the  gelatine,   lowered  to  the 

ed  point  by  mean-  ol  ng  hempen 

copper  wire     < lenerallj  it  « ill  Ii  ble  i"  ' 

observations  at    n-_-ulai    inti 
throughout  the  length  oi  the  bore,  and    if  tin 
timi  at  each  oi   these  poini-   i-  noted,  a   line  drawn 
through  these  point*   will   i 

path     ot     the     bon 


• 
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1  \ri.w  \  in >\  of  Efficiency  ok  sam>  as  Tamp- 
ing Mater]  \i..  By  way  of  illustrating  t he  advant- 
age of  sand  over  clay  tor  tamping,  the  author  tills  a 
Lilass  tube  like  the  globe  of  a  lamp  with  clay  and 
shows  linw  easily  the  content.-  can  he  pushed  out,  by 
means  of  a  wooden  rod  of  a  diameter  a  little  less  than 
the  I  ore  of  the  glass  tube.  He  next  tills  the  same 
tube  with  -and  tightly  packed  in,  and  -hows  thai  it 
i-  practically  impossible  to  force  it  oul  again. 

lie  holds  that  clay  tamping  approaches  the  state 
of  things  which  would  he  produced  if  a  wooden  or 
iron  rod  were  used  as  tamping. 

rhe  pressure  which  would  be  exerted  at  the  first 
instant  of  the  explosion,  on  the  inner  end  of  the  rod 
would  immediately  he  communicated  through  its 
whole  length  and  it  would  begin  to  move  bodily  from 
the  hole.  The  rod  in  fact  would  act  as  a  projectile 
and  would  probably  he  quite  (dear  of  the  hole  before 
the  full  energy  of  the  charge  had  been  exerted. 

On  account  of  tin-  non-cohesive  nature  of  sand 
tamping,  and  the  fact  that  even  when  pressed  to- 
gether the  -rains  are  separated  by  air  spaces,  the 
pressure  exerted  on  the  inner  cross  section  of  the 
tamping  by  the  gases  from  the  explosion  is  not  felt 
through  the  whole  mass  of  the  tamping  and  some  of 
the  energy  is  expended  in  forcing  the  sand  against 

sides  of  the  borehole.  The  gases  from  the  explo- 
sion therefore  get  time  to  exert  something  like  their 
lull  force  against  the  surrounding  rock.  The  author 
recommends  sand  cartridges,  and  instances  cases  in 
which  after  the  explosion  of  heavy  charges  the-e 
partridges  were  found  still  in  the  boreholes.  As 
further  support  for  sand  tamping,  he  refers  to  the 
tact  that  snow  in  the  muzzle  of  a  gun  barrel  can 
cause  bursting  of  the  barrel  with  a  normal  explosive 
chargein  use.  AV.  ScHULL.-  Zeitschrift  fur  Gesamte 
iss  I'ml  Sjrrengsloffwesen,    So.    13,  July  1.  1910. 

Deep  Mining  on  the  Hani..  "  At  the  Transvaal 
University  College  .Mr.  Lionel  1'hillips,  one  of  the 
Kand  mining  magnates,  in  lecturing  on  the  "  Hand 
Gold  Deposits "  pointed  out  that  mining  operations 
on  the  Kand  could,  with  profit,  he  carried  on  to  a 
depth  ot  at  leasl  7,000  ft.  from  the  surface,  and  that 
therefore,  the  Witwatersrand  goldfield  would  not  be 
exhausted  .lining  the  present  century. 

:  is  generally  considered  here  that,  owing  to  the 
remely    favourable    conditions    for   deep    minim.- 
prevailing  on  the  Rand,  that  mining  operations  will 
possible  at   a  much  greater  depth  than  7,000ft 
'.the  surface,  providing  an  adequate   method  of 
ting  is  available,  and  the  coming  extensive  use 
;i  electrical  poMei  tor  all  mining  operations  on  these 
-  thebesl  likeh  to  afford  a  solution  to  the 
deep  winding  difficulty.     It   must   not    be  forgotten 
ton  the  Rand,  a-  the  mining  operations  deepen 
'■   in    underground    temperature 
\t  litst  it  was  estimated  at  I    F 
bul  when  actually  tt  iwn  to  a 

hoi  MMJOft.,  it  was  found  to' he  i    |\  ,,„•  every 
"•     V""'1'    observations   down    to   a    depth  of 
'  n-  however,  showed    I     tor  every  208  ft     and 
morerecenl  down  that  over  4,000  ft'  the 

nly    I     h.   for  every  255  ft 
H"  ry  likelihood  of  a  constant  decrease 

in  the  temperature  gradienl  a-  greater  depths  are 
med  on  these  fields.     Mines  are  working  here  at 

Pth<*4' "'  "''""""  the  "lightest   attempt  at 

tan   ventilation  and.  a-  a  matter  of  fact,  are  depen- 
dent on  natural  ventilation  and    the  compressed  air 
'"'    J"™6!    pur]  Eventually,    it    seems 

possible  that  the  temperature  gradient   will  fall  as 


low    as   1°  F.  for  every  400  ft.  or  500  ft,  in  depth,  so 
that  as  regards  temperature  that  does  not  at  present- 
seem  likely  to  f>rm  an   insurmountable  obstacle  to 
deep   mining  on    these   fields.     Then   it  must  not  be 
forgotten  that  the  native  labourer  here  is  capable  of 
working  efficiently  at  much  higher  temperatures  than 
the  white   labourer    and   this,    again,   is    a    valuable 
local  asset  to  the  prospects  of  ultra  deep  mining  on 
these    fields.       The    atmosphere    here    is    also    much 
drier  than   in   other   parts  of  the   world,  whilst    the 
hanging  and  foot  walls  leave  nothing  to  he  desired. 
The  banket  beds  are  equally  hard  and  capable   of 
standing  a  pressure  of  7,000  lb.  per  square  inch  and, 
even  if  crushed,  are  not  like  coal  .seams,  but  will  still 
retain   their  value.      No  matter   what  is  said  to  the 
contrary  the   Witwatersrand  is  destined    to  become 
the  scene  of  the  deepest  mining  operations   in  the 
world,   and    is   destined   for   many    years    if    not    for 
centuries,  unless  some  new  held  is  discovered,  to  con- 
tinue to  he  the  premier  gold  producer  of  the  world." 
— Canadian  Minimi  Journal,  Sept.  1.3.  1910,  p.  571. 
(A.  1!.) 


MISCELLANEOUS. 
34th  Annual  Report  (if  H.M.  Inspectors  of 
Explosives,   1909. — "  Factories    and    Magazines.— 

There  were  under  continuing  certificate  33  factories 
and  00  magazines,  and  under  licence  107  factories 
and  350  magazines  261  visits  were  paid  to  factories 
and  494  to  magazines. 

Accidents. — The  number  of  accidents  by  lire  and 
explosion  of  which  the  department  had  cognisance 
was  453,  causing  60  deaths  and  injuring  445  persons. 
The  number  of  accidents  in  factories  for  explosives 
was  51,  causing  (i  deaths,  and  injuring  12  persons. 
The  number  of  deaths  was  below  the  average  for  the 
decade  (7'3). 

Importation.  —  The  amount  of  foreign  blasting 
explosives  containing  nitroglycerine,  imported  in 
1909,  was  1,311,4881b.,  against  1,086,205  lb.  in  1908. 
Of  the  formei  amount  829,4801b.  were  transhipped 
to  other  countries.  The  non-glycerine  explosives 
imported  amounted  to  11,635  Hi.  against  6,100  lb.  in 
1908.  The  number  of  detonators  imported  was 
18,146,815.  The  importations  of  fireworks  amounted 
to  7S.S..~)U^  11.. 

Chemical  Advisers'  Report.  — Mersrs.  Dupre  icport 
that  of  496  samples  examined  by  them.  62  were 
rejected  for  the  following  reasons  :  Low  heat  test 
(21),  exudation  (20),  and  incorrect  composition  (21). 
41  new  explosives  were  examined,  of  which  30  were 
passed.  8  passed  preliminary  test-,  and  3  were 
rejected. 

Testing  Station  nt  Woolwich. — Captain  Desborough 
reports  that  60  explosives  are  on  the  'permitted 
list.'  1.')  explosives  weie  tested  during  the  year,  of 
which  .3  successfully  passed  the  test. 

Amount  oj  Explosives  Used  in  Mines  and  Quarries 
in  < in  a!  Britain.  The  following  table  gives  the 
details  : — ■ 


Percentage  of 

Explosh  es. 

Lb. 

Total. 

Permitted  explosives    ... 

8,502,232 

28-3 

Gunpowder 

17,. 3!  lo.  47.3 

58  3 

Gelignite 

3,085,529 

102 

Blasting     gelatine     and 

gelatine-dynamite... 

616,436 

2.0 

Cheddite 

123,. 131 

04 

Dynamite 

117,260 

04 

Various 

51,424 

0-2 

Total 

30,091,887 

100-0 
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The  following  list  gives,  in  tons  of  2,000  lb.,  the 
quantity  of  the  various  permitted  explosives,  with  a 
consumption  of  more  than  50  tons  annually.     Bobbi- 

nite  (659  tons),  arkite  (375),  monobel  (369),  am nite 

(277),  samsonite  (253),  saxonite  (252),  rippite  (242), 
roburite  (239),  westfalite  (222),  bellite  (221),  carbon - 
ite  (215),  st«»w-ite  (130),  Favershara  powder  (113), 
ammonal*  (107),  albionite  (101),  excellite  (88),  rexite 
(83),  abbeite  (60),  and  permonite  (60  tons)."  Journal 
af  the  Society  of  Chemical  Industry,  Sept.  15,  1910, 
p.  1082.     (J.  A.  W.i 


Reviews  and  New  Books. 


(  We  shall  he  pleased  to  r<  view  any  Scientific  or  Tech- 
nical Work  sent  to  us  for  that  purposi .  > 


Principles  of  Chemical  Geology.     By   James 
Vincent  Elsuen,  D.Sc,  F.G.S.,  is  made  up  in- 
to '-11  pages,  In  niu  .  with  index.     There  are  )<> 
chapters    and    44    diagrammatic    illustrations. 
Published  by    The  Mac  Mil  Ian  Co.,  New  York. 
City,  and    Whittaker  &  Co.,  London,  England. 
Price  $1.60  net. 
"  The  main  object  of  the  book  is  to  present  in  a 
concise  form  the  application  of  the  principle  of  equili- 
brium  to  certain   geological   phenomena.      To    the 
student  of  geology  nothing  is  al  first  more  bewilder- 
ing  than    the   multiplicity   of  changes   which  rocks 
and  minerals  undergo  in   nature.     To  elucidate  and 
.stimulate  interest  in   this   branch   of   geology,    Mr. 
Kl  den  has  divided  t  lie  subject  into  ten  chapters,  of 
which  the  following  are  synopses:    I.  Equilibrium 
between  the  crystalline  and  amorphous  states,  based 
on  Le  (ha  teller's  principle  that  'any  external  change 
in  the  factors  of  equilibrium  of  a  pj  stem  is  followed 
by  a  reverse  change  within  the  system.'     II.   Equili- 
brium  influenced   by  viscosity  plays  an    important 
pait  in  retarding  the  transition  of  minerals.     Ill 
Diffusion  as  a  factor  of  equilibrium   in   geological 
transformations  may  be   due   to   gases,   liquids,  or 
sol  Ms.     IV.   Surface  ten -ion  as  a  factor  ol  equilibrium 
is  considered  as  one  of  the  most   important   features 
in  Bnpersal  uiation.     V.   Vapour  pressure  as  a  factor 
in  equilibrium   is  based  on  experiments  that   show 
that    many    Bolids    possess    an    appreciable    vapor 
pressure  at  moderate  temperatures.    \  I    Equilibrium 
condition-,    of   polymorphous   forms,   that    i-    where 
tian-loi ■matlon    of   a    mineral    from   one  crystalline 
form  to  another  with  differences  in  specific  gravity, 
melting  point,  and  other  physical  properties.     This 
subject   possesses  geological    interest    owing  to  the 
ts  produced  b\  dynamisal  inetamorphism.     VII. 
Equilibrium  in  solution.     Prom  ihe  point  "t  view  ol 
the  phase  rule,  unsaturated  solutions  are  trivarienl 
Bystems  that  possess  three  degrees  of  freedom,  ami 
can  only  be  defined   by   the  three  vaiiable  factors, 
pressure,    temperature,   and    concentration.      \lll. 
The  eutectic  theory  is  elucidated   from   ice   to   its 
projection  on  a  plane  triangle,  making  it    necessarj 
to  examine  how  far  the  eutectic  iheorj    may  apply. 
IX.   The  theory  of  solid  solution*  applied  to  geological 
problems,  cum  i-  23  pages,  and  forms  one  <<\  the  most 

interesting   chapters.      .\.    i-   on    tl nditiona   ol 

chemical    equilibrium    in    geolo  The    book    is 

inteiesting  throughout  and  will  appeal  to  the 
advanced  mineralogist,  phj  tsicist,  chemist,  and 
geologist."   M ines  and  Minerals,  Sept.,  1910.    I  \    R 
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Abstracts    of   Patent   Applications. 


509/09.      Francis  Joseph   Walts    (1),    Fraser 
■  ph  Alexander  (2).   Improvements  in  electric- 
ally act  aated  apparatus  for  cleaning  and  scouring 
amalgamating  plates  or  surfaces.     10. 1 1.09. 
Thi-  patent  application  covers  an  electric  motor 
■  iring  attached  for  rotating  a  suitable  brush 
eaning  amalgam  pla 

New  key  Burden.     Im- 
-  i"i  the  stemsof  thestamps 
stamp  mills.     17.11.  in. 


This  application  refers  to  metal  guides  for  stamp 
mill  stems  constructed  as  a  base  piece  permanently 
bolted  to  the  guide  girt  and  the  guide  sleeve  proper 
constructed  to  seat  into  a  dovetailed  groove  in  the 

base  piece  and  secured  thereto  by  a  single  bo  t 

(C.)     122/10.     William  Arthur  Caldecott.     Improve- 
ments in  means  for  transporting  and  de-watering 
pulps.     23.3.10. 
This  application  relates  to  dewatering  sand  pulp 
in  connection  with  "  sand-filling."     Sand  from  treat- 
ment vats  is  sluiced  or  trucked  to  a  sump  and  thence 
pumped  tn  dewatering  cones  placed  above  a  borehole 
delivering  to  the  mine.     The  overflow  is  gravitated 
or  pumped  back  for  re-use  with  a  further  quantity  of 
sand.     Claims  1  and  2  relate  to   the  combination  of 
means  of  transport,  with  dewatering  classifiers  hav- 
ing   in    view     the    saving   of    pumping    back  surplus 
liquid  and  the  confining  of  the   carrying  liquid   to  a 
limited  circuit. 

(C.)     384/ln.     Hans   Peter    Hansen.     Improvements 
in   and   relating   to    the    manufacture  of   pipe-, 
tubes  and   the  like  from  wood  and  in  apparatus 
therefor.     5.8.10. 
This  invention  relate-  to  a   process  tor  the  manu- 
facture of   wooden   tubes   and    pipe-    by    means    of 
wooden  shavings  spun   round  a  collapsible  mandril 
which   is  inflated  with  air  or  other  fluid  during  the 
spinning   operation.      This   mandril  can  be  collapsed 
to  permit  of  the  removal  or  shifting  of  the  spun  pipe, 
etc. 

(C.)  413/10.  Elizabeth  Branston  Parnell.  Improve- 
ments in  the  treatment  of  ore.-.  19.8.10. 
This  application  relate-  to  an  improved  process  of 
treating  complex  ores  for  the  recovery  of  the  con- 
tained metals.  The  essential  features  of  the  process 
con-ist  in  roasting  the  ore  to  remove  volatile  consti- 
tuents, converting  the  copper  to  sulphate,  and  iron 
to  oxidised  condition,  then  removing  iron  as  dry 
powder  and  boiling  the  residue  in  water  and 
sulphuric  acid  by  means  of  the  "  hot  blast,"  then 
removing  (he  liquor  and  washing  thoroughly  when 
the  precious  metals  are  recovered  by  solution  in 
cyanide  solution  or  other  known  means. 

(C. )  426/ld.  Emil  Deister.  Improvements  in  ore 
concentrators.  26.S.10. 
This  application  relate-  to  an  apparatus  for  con- 
centration of  finely  divided  ore  by  means  of  a  shaking 
table.  Different  portions  of  (he  surface  of  this  table 
have  different  inclination.-,  and  their  arrangement  is 
specially  adapted  to  the  concentration  of  slime. 

(C.)  447/10.  John  Collins  Clancy.  Improvements 
in  the  treatment  of  precious  metalliferous  ores. 
9.9.10. 

This  application  relates  to  improvements  in  the 
cyanide  process  which  consist  in  methods  of  regenerat- 
ing cyanide  solutions  or  converting  cyanogen  bearing 
compounds  into  solvents  for  gold  by  the  addition  of 
amide  compound  in  the  presence  of  an  electric 
current. 

For  example,  carbamide  added  to  potassium  cyanate 
and  electrolysed,  will  form  a  solvent  for  j^old  in  alka- 
line solution. 

Again,  the  electrolysis  is  performed  while  the 
mixture  is  in  contact  with  the  ore  to  be  treated,  of 
which  several  examples  are  given  with  modifications, 
such  as  using  halogen  compounds  to  promote  oxida- 
tion, etc. 

(C.)    455/10.     Henry  Hooke.     Improvements  in  cen- 
trifugal separator  or  filter.     14.9.10. 
This  application  relates  to  a  centrifugal   separator 
or  filter  in  which  the    "basket"   is    provided   with  a 
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Selected  Transvaal  Patent  Applicatons. 


filtering  medium,  and  is  revolved  by  a  hollow  shaft, 
through  which  is  a  solid  shaft  carrying  a  conveyor 
revolving  at  a  higher  or  lower  speed,  thereby  causing 
continuous  discharge  of  the  separated  solids. 
The  separator  differs  from  the  ordinary  centrifugal 
machine  in  being  placed  horizontal  instead  oi  \  erl  ical, 
and  in  having  means  for  continuous  discbarge. 


Selected  Transvaal  Patent  Applications. 

rjclatlng    to  chkmistry,  metallurgy  and 

Mining. 

Compiled  by  C.  H.  M.  Kisch,  F.M. Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


( N.B. — In  this  list  (P)  means  p,  ovisional  spi  'ifica- 
tion,  and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing.  J 


(P.)  ITs  Id.  Frank  William  Gird ler  Brown. 
Improvements  in  guiding  skips,  cages,  and  the  like, 
in  mine  shafts  and  otherwise.     29.9  10. 

17:1  10.  Robert  J.  McNitt.  Improvements 
in  the  electrolytic  manufacture  of  alkali  metal-  and 
alloys  of  alkali  metals.      30.9.10. 

(P.)  182/10.  James  A.  Lamberton.  An  improve 
inent  in  safety  catches  for  use  on  any  form  of  convej 
ance  used  in  mine  shafts.     4.10.10. 

(P.)  483  10.  George  Francis  .lone*.  A  process 
for  producing  genuine  white  lead,  basic  hyd rated 
carbonate  of  lead  (commonly  known  as  white  lead) 
by  the  quick  or  precipitating  process.     5.10  10. 

(P.)  184  10.  dame-  Geggie.  improvements  in 
dust  collectors  for  rock  drilling  machines  and  the 
like.     5.10.10. 

P.)     485/10.     Richard  Barrat  Brown.     Automatic 
oupling  buffer,     <>.  10. 10. 

(C.)  486  10.    William  Beaver  (1),  Charles  Harrison 
Dixon  i2).      improvements   in  mean-   for  separating 
the  fine  product  from  ore-  particularly  applicabli 
convej  ing  belts.     <i.  10. 10. 

(P.)  187  Hi.  Samuel  Raybould.  improvements 
in  guides  for  the  stem-  of  the  -tamp-  of  stamp  mills 
7.10.10. 

P.)     iss  10.     .loan  Fraser  Price  (1),  Robert  ('rail. 
improvements  in  means  foi    separating   liquids 
from  crushed  ore  product-       7.  Hi.  Id. 

(C.)     489  10.     Maurice  de  Redon  de  Col bier(l  . 

Jules    Clement     (2).        Improvement-     in     separating 
metallic  particles  from  their  admixtures.     7.10  10 

190  10.  Gustaf  Henrik  Fabran  Berglund. 
improvements  in  automatic  couplings  for  railway 
and  other  vehicles.      7.  10. 10. 

(C  1  491  10.  Elias  Anthon  Cappelen  Smith. 
.Met hod  of  bessemerising  copper  mal  te.     7. 10. 1". 

(C.)     192  10.     Fred   Bedford  (1),  Charles   Edward 
Williams  (2).     Improvement- in  and  connected  with 
the    catalytic     reduction     of     organic     Biibstai 
7  10.10. 

(Pi  193/10.  Hans  Charles  Behr.  Improvements 
in  li< >i-t  apparatus  employing  cylindro  conical  drums. 
7.10.10. 

(C)     194  10.     Roberl   J.    McNitt.     [mora 
in  the  separation  of  alkali  metal-  from  alio] 
binations  thereof  with  other  metals.     7  10.10. 

1      196  10.      Thomas   Edwards.     Improvements 
in  ore  roaal  in",  furnaces.     1.10.10. 

197  10.     Han-  Petei    Kasmussen      Coni| 
tion  for  1  he  use  oi  elect  1  i.-  insula!  in  om 

rcial  pui  j  8. 10. 10. 


199  10       Foaker    Kohler.     The    " 
automatic   brake  for  use   in   -kip-. 
10.10  10. 

500  10.      Vittorio    Peradotto.      M 
with   leather   tyre    Mutable    for    light 
vehicles.     10.10.10. 

I  101/11       (  barles  Henrj   V 
ments  in  mishit  1  ns.     12. 10  10. 

(P.       502  10.      William   Gibson    Hay.      1 
ments  in  collecting  and  removing  dust 
lock  drilling      13.  H>  10. 

P       503  10.     I  Hard]    Stanley, 

ments  in  methods  of  classifying  01    _ 
lent  material.     13. 10.  10 

(P.)    504  10.     I  Hardy   Stanlej .     I 

ments  in  classifying  or  grading  apparatus.     ':  I  '  10 

(P.)     505  10     George    Hard]    Stanley .     I 
ments  relating  to  hydraulic  classifiers.      13  10.10. 
1         ">nii  10.     Kai  I  Fried  rich  Willkom.     I 

ments  relating  to  -[ I  controlling  safet 

mo\  ing  bodies,     i  1. 10. 10. 

(P.)     507  10.     Charles  Harri Dixon.     It 

system  of  feeding  ore  into  mortar  boxes 
I  he  lines.     I  1. 10. 1". 
1  508/11        I  laiiiel  .1.   I  >a\  i-       1 1  -  in 

or  relating  to  apparatus  for  washing 
bottles  01  the  like.     14. 10. 10. 

■'»!!  10.     Daniel  .1    I  »a\  i-      [mpro 
or  relating  to  apparatus   filling   bottles 
I  I.  10  10. 

'  510/10.       I  laiiiel  .1.    I  >avi-.       Imp  ■ 

or  relating  to  bottle  capping  machines.     I  1  10  10. 

511  10.  The  Leed«  I  • 
Robei  1  <  iordon  Shai  p  (2  .  I  mpi 
and  like  wagons.      14. 10. 10. 

P        512  |o.      William   Gibson    Hay.      It 
ments  in   apparatus   for   collecting    dnsl 
drilli  15  10.10. 

P.       513  10.      Walter    Samuel    Thiel      1  .    I 
•a\  Thiel  .•_>,.     Improvement  -  ii 
i  in  rock  drilling.     I">.  10. 10. 
'         51  1  10.     W  illiam    McDonald 
Tom    Walt.  [mpro 

17.10.1   . 

I I  ■  5/10       Ali 

impioN  ed  dust  ai  rester  for  alia] 
diilling  rock.     18. 10. 10. 

(P       516/10       Rognvold   Jensen.      hit 
in  mi  solids  and   Ii 

pulp.      Is  10.10. 

I '       517/10.    John  II.  \ 

lock  nut  and  washer.      IS.Kl  10. 

18  10.       .  Trust*     ' 

•I  concent  rat 
P      520  10     Petei    Vrthui  W  alsh     1 
in  tube  mill  linings.     19. 10. 10. 
(P        321/10  ■     uk.     1 1 

lel.it  1  lid    tank-.        19.  10.  1". 

I '       ."■_'_'  10,     Hei  bei  1    Lew  1-   1 
ments  in  1  ip]  md   the 

0.     L<  onhai  ■    Pink      I  mpro 
methods  afacturing    joint 

'l    10.10. 
'i  10.    W  illiam  <  ha 
men  I  -  in  1  I  with  < 

other  machi  10. 10. 

1  1  1 

ami  1  ill-,    bit 

line  or  1  •  10, 

P 

in  11  ud  the  I 

I    ,    W     ■ 
and     • 
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.■on  for  rations  for  native  labourers  and  the  like 
poses.     _  i  lo.  10. 
(F.)      528  10.       John     Lidell.        Improvements    in 
apparatus  tor  recovering  diamonds  and   metalliferous 
.1  from  their  admixtures.     24.10.10. 


29  In.    Charles  Edward  Benningtoj 


Anibu- 
Taylor.       A 


e  dividing  sheet.     25.10.10. 
(1».)      531/10.       Samuel      William 

imatic  dust  collector.     2(i  L0.10. 
i  ::;•_»  10.      William   Cullen   (1),  The   British 

South  African   Explosives  Co.,  Ltd.  (2).      Improve- 
ments in  explosives.     28.10.10. 

IV  533  10.  William  Cullen  (1),  The  British 
South  African  Explosives  Co.,  Ltd.  (2).  Improve- 
ments relating  to  explosives.     28.10.10. 

(P.)  535/10.  George  Mitchell.  Improvements  in 
and  relating  to  process  and  apparatus  tor  the  treat- 
ment of  ores.     29.  10.  lo. 

)     536  lu.       Ernest   .lames   Hume    (1),    Walter 
rinald  Hume  (2).    Improvements  in  concrete  pipes 
columns,    girders,     blocks,     and     other     structural 
material,  and  method  of  and  means  for  manufactur- 
ing the  same.      ■_".!  1(1.  III. 

(P.)  537  in.  Anthony  Maurice  Robeson.  Improve- 
ments in  ore  feeders.     31. 10.10. 

.".lis  10.  Hans  Charles  Behr  (1),  Charles 
Friedrich  Eduard  Oscar  Schmitt  (2).  Improvements 
relating  to  the  sub-division  of  streams  of  pulp  and 
other  liquid.     1.11.10. 

(P.)  539/10.  Godfrey  Samuel  Kope.  A  new  or 
improved  composition  for  igniting  the  fuses  of  blast- 
ing charges.     2. 1 ).  10. 

541/10.  Eberhard  Brauer.  An  improvement 
in  tie  process  of  catalytic  oxidation  of  ammonia. 
4.11.10. 

.-.42  lo.  The  Leeds  Forge  Co.,  Ltd.  (1), 
Robert  Gordon  Sharp  (•_')•  Improvements  in  railway 
and  like  wagons.     4.11.10. 

543  in.  Carl  Niff  (1),  August  Brandes  (2). 
Improvements  in  and  relating  to  the  treatment  of 
liquids.     5.11.10. 

544  lo.  Francis  Neville  Harris.  Improve- 
ment- in  the  method  of  and  apparatus  for  sharpening 
rock  and  other  steel  drills.     7.11.10. 

(C.)      546  Hi        Charles    Cutlil-ert 
grinding  pan  discharge  and  classifier. 
I',  i     ."is  lo.     John   Fraser  Price. 
in  apparatus  for  treating  crushed  ore 


eyanide  solution  or  other  liquid.     10. 1 1.10 


P'reeman.      A 
8.11.10. 
Improvements 

products  with 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otht  ,■  impossible  to  guarantee  the  delivery  oj 

Journals  or  Notices.    Tin;  Secretary  should  be  noticed 
of  non-receipt  of  Journals  a, ,d  Notices  at  once. 

ADENDOBF,  J.,  l/o  Troyeville;  294,  Main  Street, 
Jeppestovt  n,  Johannesburg. 

Atkinson,  C.  E.,  l/o  West  Nicholson;  Shamva 
Mmc-,  LU).,  Al  ercorn,  Rhodesia. 

BAUMANN,  .Max,  l/o  Alkmaar  ;  hhankuru  Mine, 
Banket  .Junction,  via  Salisbury,  Rhodesia. 

Brown,  G.  D.,  to  Fieneh  Bobs  Mines,  lad.,  P.  O. 
Louwa  '  reek,  I  ransvaal. 

BBl  NTon,  W.  <>.,  l/o  Cleveland;  Bantjes  Consoli- 
dated Mine-,  Ltd.,  I'.  O.   Box  2,  Florida. 

Colvile,  C.  A.  B.,  to  Salisbury  Club,  Khodesia. 

Daniel,  James,  l/o  Langlaagte;  New  Primrose 
<-.  M.  <o.,  Ltd.,  I'.  0.  Box  193,  Germiston. 


DAVIES,  E.,  l/o  England  :  Antelope  Mine,  Matopos, 

S.  Rhodesia. 
Donald.  H.  S.  II.,  l/o  Roodepoort  :  Rose  Deep,  Ltd., 

P.  ( ).  Box  (>.  Germiston! 
Drake,   Francis,  l/o  San   Francisco;  The  Foreign 

Mines   Development  Co.,  Lid.,   8,   Old  Jewiy. 

London,  E.C. 
GERLINGS,  H.,  to  P.  O.  Box  3786,  Johannesburg. 
GREENE,   F.    M.,    l/o   Rhodesia:    Oatland,    Santon. 

Isle  of  Man. 
C  uth  i!  1 1<:  G .  L. ,  to  c/o  Postmaster,  Oorgaum ,  Mysore , 

State,  S.  India. 
Halford,  J.  E.,  l/o  Johannesburg;  Abels  Kop  G.  M. 

Co.,  Ltd.,  Schweizer  Reneke,  Transvaal. 
Hasserus,    B.   F.    *'.,   l/o  Geldenhuis  Deep,   Ltd., 

P.  0.  Box  54.  Cleveland. 
HEELEY,  A.  W.,  l/o  West  Nicholson  ;  Union  G.  M. 

Co.,  Ltd..  Macequece,  Portuguese  East  Africa. 
HESOM,    W.   W.,   l/o    Klerksdorp ;  P.    O.    Box   432r 

Germiston. 
Hill,  HOWARD,  l/o  Eureka  ;  P.  0.  Box  63,  Barber- 
ton. 
Hill,  J.   Whitelaw,  l/o  Glasgow;  Abosso  G.  M. 

Co.,  Ltd.,  Sekondi,  W.  Africa. 
Hoyer,  A.  G.,  l/o  Roodepoort;  Consolidated  Main 

Reef  Mines,  Ltd.,  Maraisburg. 
Ingle,  F.  C.  W.,  l/o  Section  3,   Randfontein  South 

G.  M.  Co.,  Ltd.,  Randfontein. 
Inglis,  A.  B.,  l/o  Birberton  ;  P.  O.   Box  75  Cleve- 
land. 
LlTXLE,  G.  H.,  l/o  Johannesburg  ;  Wanderer  Mine, 

Selukwe,  Rhodesia. 
Metcalf,  J.   ERNEST,  l/o  Germiston  ;  New   Klein- 

fontein  G.  M.  Co.,  Ltd.,  P.  0.  Box  2,  Benoni. 
MoiR,    J.    S.,    l/o    Knights;     Bantjes    Consolidated 

Mines,  P.  ().  Box  2,  Florida. 
NlSBETH,    G.    F.,    l/o   Colleen    Bawn  ;    Coquet  and 
Mines  (per  Private  Bag),  c/o  S.  Colun&Co., 

Antenior  Halt,  Rhodesia. 
North,  W.  J.,  l/o   Roodepoort;  May  Consolidated 

G.  M.  Co.,  Ltd.,  P.  0.  Box  50,  Germiston. 
Olds,  H.  F.,  l/o  Gadz'  ma  :  Kimberley  Tyne  G.  M. 

Syndicate,  Ltd.,  Hartley,  Rhodesia. 
Parsons,   C.    E.,    l/o    England;    P.    O.    Box    213, 

Bulawayo. 
Pope,   W.   T.,  l/o  Johannesburg 

Co.,  Ltd.,  Klerksdorp. 
Reynolds,   J.    P.,    to    Glasgow 

Rhodesia. 
Roberts,  S  ,  l/o  Krugersdorp  ;  P. 

burg,  Rhodesia. 
Ross,   A.    W.,   l/o   Day  Dawn;    Vivien  G.  M. 

via  Lawlers,  W.  Australia. 
Sartorius,  K.,  ^/oGeduld;  May  Consolidated  G. M. 

Co.,  Ltd.,  P,  O.  Box  50,  Germiston. 
SIMPSON,    F.    L.,    l/o   Lonely  Reef   Mine  ;   (Private 

Bag),  Invati,  Bhode-ia. 
Summers,  Edward,  l/o  Klerksdorp  ;  Witwatersrand 

<;.  M.  Co.,  Ltd.,  P.  O.  Box  1,  Knights. 
Sydenham,   C.    T.,   l/o    Germiston;    Luipaardsvlei 

Estate   and   G.    M.    Co.,    Ltd.,   P.   O.    Box   53, 

Krugersdorp. 
Taylor.  W.,  l/o  Barberton  ;  P.  O.  Box  43,  Venters- 

dorp. 
THOMAS,  Arthur,  l/o  Roodepoort  ;  Penrice,  Park 

Load,  Redruth,  Cornwall. 
Thurston,  G.  H.,   l/o  Johannesburg;  Consolidated 

Coldlields  of  S.A.,  Ltd..  8,  Old  Jewry,  London, 

E.C. 
Wadio,  R.  A.,  l/o   Bulawayo;  Dawn  Mine,  Turkoi* 

P   O  ,  Gatooma,  Rhodesia. 
Wilmotii,  L.  .1.,  l/o  Germiston;  Slieba  G.  M.  Co., 

Ltd.,  Eureka. 


;  Machavie  G.   M. 

Mine,  Gatooma, 
O.  Box  361,  Sal  is - 
Co., 
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The  Society,  as  a  body,  is  ni,t  '■■  state*  turns. 


Yol.  XI. 


oduction  from  this  Jt  'lowed  with  full  i 

DECEMBER,    1910. 


Proceedings 


AT 


Ordinary  General   Meeting-, 
December   17,   1910. 


The  Ordinary  General  Meeting 
was  held   in  the  Lecture  Theatre    of  the  South 
African  School  of  Mines,  on  Saturd  ling, 

December  17th, Dr.  James  Moir(Presi  a  the 

chair.      There  were  also  present  :— 

39  Members:    Messrs.  W.   R.  Dowling,  I'.  I'. 
Alexander,    K.    L.   Graham,    Tom    John 
Richardson,    G.    0.   Smart.   A.    Whitby,   II.  A. 
White,  W.  A.  Caldecott,  E.  1 1.  Johnson,  A.  McA. 
Johnston,  II.  A.   Adams,  A.  Avent,   W.    Beaver, 

E.   Blewett,  J.   If.   Dinw lie    R.  G  .  R. 

Fiander,  J.    II.  Johnson,  <  I.  A    I.  iw  son,  W. 

,.  Melvill,  J.  S.  Murphy,  C.  F.  Parry,  I'.  D. 
Phillips,  J.  V.  Pyles,  Q.  A.  Robertson,  A. 
Salkinson,  C.  0.  Schmidt,  A.  Schwarz,  G.  H. 
Smith.  Ralph    Stokes,  A.  M.  -  \.  Thdn 

Chris  Toombs,  C.  !•'.  Webb,    E.   M.   Wesl 
A.  Wilkinson. 

13    A-  nts:     Messrs.     II. 

Arnot,   W.    E.    B  min, 

II.  L  V.  herd  J.  I  B.  W.  Bolnian,  G.  W. 

I     ich,  L.T.  Leyson,  G.  F.  Mathews,  I 
II.  Stadler  and  I'.  Wartenweiler. 

10  Visitors,  and  Fred.  Rowland,  -         iry. 

The  minute  of  the  previous  monthly  m< 
as  printed  in  the  Nbveml 
firmed. 

NKW    MEMBERS. 

Messrs.   A.    Salkinson    and   W.    Beavi  r    •-• 
appointed  scrutineers,    and    after  their  scrutiny 

Of    the    ballot    papers,     the    Presid 

that  all  the  candidates  for  membership  had  been 

unanimously  elected,  as  follows  : — 

Griffin,    Noi  i.    Henry,    The    Chartei  land 

General    Exploration    and    Financi  Ltd., 

I'.  0.  Box  592,  Bulawayo,   Khodesia.     I 
ami  Manager. 

IIink.,  (\  i-i:i  s,  Wolhuter  Gold  M  ' '    " 

Box  :  h  0,  Johannesbui 


Ridi  a,    John      Hall,      m  [nsi  I    E        M.I.I 
M.I.Mech.E.,  Messrs.  II.  Eckstein  &  Co  ,  P.  O 
Box  1 19,  Johannesbui  -_.     '  onsull : 
Enginet 

The  Secretary  :     Since  the  last  i 

the  foil  I  by 

incil : — 
A    Ass  . — 

Am  Vlexander,  Chin  Mine,  Mount  Darwin, 

Mazoe,  Rhodi  sia. 
Aymard,  John    Law,   Ml  .  I.  R.C  P. 

I. 1  Jt.,  Johannes- 

burg.    Physician. 
Banks,  John  H  Gripper,   Waihi  <;.  M.  i 

Ltd.,  Waihi,  Xew  Zealand.     M 
Mills  Thom  \-  Landall,  128,  i 
Squan  ,     Lon  Ion,    W.< '.      M 
mouth  <  Consolidated  Mines,  Ltd. 
lents'  R 
Sims,  <  In  vrli  -  '  Kenny  St.,  W 

New  /'  iland.     Mel 

.\s  Student. — 

!'i'\\  I  s  An  i  hur,  Simm< 
priel  iiy  Mines,  Ltd.,  P.  « >.  Box  192,  <  lei  ra  - 
Leai 

The  President :     [ha 
Mr.  I'..  II  <  in  the  I 

and  thai 

••I. 

\    i  i:    i  mi  B  \m>. 

The  Secretary  i  following: — 

Mr.    W.    M.    Butlei 
question  th 
well  as  all   . 
for  bringing  the-    matter   < 

•    • 
principal  offenders.     I 
for  the  outlandish  time-  Ice] 
but  have  doI 

put    forward   in 
blows  tl  clock   h 

the    K 
sun  '  lildish  I 

of  my  counl 
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west  of  Ireland  who  announced  that  "next 
Wednesday  being  Good  Friday,  there  will  be  no 
first  mass,  and  the  eleven  o'clock  mass  will  be 
held  at  seven."  Is  there  any  reason  why  we 
should  not  have  a  uniform  time.'  If  not,  it  is 
surely  none  too  soon  that  this  haphazard  way  of 
regulating  our  hours  was  looked  into  seriously 
and  amended,  for  1  submit  it  belongs  to  an  age 
lon_  ud  i>  unworthy   of   our  present  status 

as  the  hub  of  the  gold  mining  industry  of  the 
world.  It  is  rather  trying  to  a  visitor  who 
an  appointment  to  keep,  say  at  one  of  the 
mines  on  the  East  Rand,  to  find  on  arrival  at 
ition  that  the  two  railway  clocks  in  sight 
differ  by  seven  minutes,  while  the  post  office 
chimes  ring  quite  a  different  hour  ;  but  he  is 
hardly  prepared  for  yet  another  shock,  when  on 
reaching  his  destination  he  discovers  that  the 
mine  time  is  half  an  hour  ahead  of  railway  time 
and  that  he  has  missed  his  appointment.  If  the 
various  mine  times  were  constant  so  much  con- 
fusion would  not  arise,  but  there  seems    to  be  no 

tem  regulating  the  present  happy-go-lucky 
method,  and  I  have  known  the  difference  be- 
tween post  office  time  and  that  kept  on  a  mine  to 
vary  from  five  to  forty-five  minutes  in  the  space 
of  a  month.  One  can  never  tell  the  time  by  a 
none  hooter,  as  these  musical  instruments  seem 
to  lire^ak  forth  at  all  hours  of  the  day  and  night 
just  when  the  humour  takes  them.  I  know  of 
one    household    where    three    clocks    are    kept, 

labelled  respectively   "  Railway   time,"    "  A 

G.    M     Co.'s   time,"   and    "B G.    M.  GVs 

time."  This  is  the  only  means  of  regulating  the 
movements  of  the  various  members  of  the  family 
who  work  on  different  properties. 

We  have  an  Observatory  in  Johannesburg 
where  the  correct  time  is  kept,  but  it  does  not 
seem  of  much  practical  use  to  the  community  at 
large.  Kirnberley  has  its  daily  gun,  with  the 
It  that  all  its  hooters  send  forth  their  dulcet 
notestogether — whereas  our  measurements  of  time 
from  ••  the  length  of  candle  burned  "method 

the  latest  recruits  of  our  town  police  to  the 
watch  (home  repaired)  of  the  engine  driver  who 
manipulates  the  sirens  on  our  mines.  A  good 
gun  fired  from  the  Observatory  ought  to  be  easily 
heard  in  Germiston  and  Florida.  By  this  means 
and  with  the  co-operation  of  the  various  mine 
managers  we  should  soon  remedy  the  present 
state  of  chaos  and  remove  the  stigma  from  our 
otherwise  up-to.date  reputation. 

The  Secretary  :     I  took   the  opportunity  of 
ling  an  advance  copy  of  this  to  Mr.  11.  T.   A. 
es,  of  the  Government   Observatory,  who  has 
kindly  sent  us  the  following  contribution  : — 

Mr.  R.  T.  A.  Innes  {Director,  Transvaal 
Observatory)  (contributed)  ;    Mr.  Butler  correctly 


states  that  exact  time  is  kept  at  the  Transvaal 
Observatory.  I  should  like  to  add  to  this,  that 
the  clock  in  the  Central  Telegraph  Office,  at  the 
Johannesburg  Post  Office,  is  controlled  by  an 
hourly  signal,  and  that  several  subscribers  are 
regularly  furnished  with  the  correct  time  from 
the  Observatory ;  one  of  these  has  a  private  wire 
so  that  at  any  time  the  correct  time  can  be 
ascertained. 

At  the  beginning  of  1905  the  Johannesburg 
Chamber  of  Trade  endeavoured  to  arrange  the 
firing  of  a  time-gun  at  1  p.m.  daily.  This  led  to 
an  offer  from  the  Post  Office  to  consider  favour- 
ably any  proposals  or  suggestions  on  the  subject 
from  the  Mayor  or  Town  Council.  The  Po  t 
Office  would  be  prepared  to  provide  for  the  run- 
ning of  the  necessary  electric  wires  and  for  firing 
the  gun,  but  the  Town  Council  would  have  to 
make  all  other  arrangements,  that  is  to  supply 
the  gun  and  ammunition,  maintain  the  former 
and  to  arrange  for  charging  it  daily.  This  offer 
was  duly  considered  by  the  General  Purposes 
Committee,  and  alter  consideration  was  declined 
on  account  of  the  expenditure  (of  I  believe  about 
£20)  which  would  be  involved.  I  might  add 
that  some  of  the  railway  clocks  on  the  Capetown 
suburban  lines  are  controlled  either  directly  or 
through  the  Post  Office  there  by  signals  from  the 
Cape  Observatory. 

When  the  people  of  Johannesburg,  or  the  mine 
authorities  demand  the  correct  time,  I  do  not 
think  that  they  will  be  able  to  say  that  the 
Government  is  unwilling  to  afford  them  every 
facility  in  its  power.  At  present  any  telephone- 
subscriber  can  be  supplied  with  the  correct  time 
for  a  merelj*  nominal  yearly  subscription.  I 
should,  however,  like  to  see  the  Johannesburg 
Municipality  take  some  interest  in  the  establish- 
ment and  maintenance  of  a  daily  time-gun,  and 
to  arrange  that  in  its  projected  Town  House  all 
its  clocks  shall  be  suitably  controlled. 

The  President  :  I  think  the  Society  fully 
agrees  with  Mr.  Innes.  The  saving  of  <£20  is  a 
parsimonious  idea  in  comparison  with  the 
advantages  we  would  gain.  I  think  the  Town 
Council  should  endeavour  to  finance  some  scheme 
for  the  purpose  of  keeping  proper  time  on  the 
Rand. 

DANGER    OF    EXPLOSIONS    OF     AMALGAM     BARRELS. 

Mr.  W.  R.  Dowling  (Vice-President)  :  I  wish 
to  draw  our  members'  attention  to  some  danger 
attending  the  use  of  barrels  used  in  mill  clean-up 
rooms  for  grinding  black  sand  and  other  rich 
products. 

At  times  gas  is  generated  in  the  barrel  during 
the  running  and  escapes  with  considerable 
violence  when  the  barrels  are  opened.  An  un- 
fortunate  accident  due   to  this  violent  escape  of 
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gas  whereby  a  man  lost  the  sight  of  an  eye  is  my 

excuse  for  bringing  this  matter  forward.     There 
is  no  vent  through  which  gas  if  generated  may 
escape,  and    it   is    difficult   to    fix   a   device  on   a 
revolving  machine  which  will  cany  off  the 
and  not  be  choked  by  the  sticky  material   I 
treated.     The  accident,  although  the   barrel  had 
been   open   long  enough   to   allow  gas  to  escape, 
seems  to  have  been  due  to  the  plug  being  sh 
than  the  thickness  of  the  side  of  the  barrel.     The 
recess  thus  formed  rilled  with  sticky  black  sand 
during   grinding,    which    was   strong    enough    to 
withstand  the  pressure  of  the  gas  alter  the  plug 
hid   been    removed.      The   attendant    wishing 
add   lime   to   the  charge  broke  the  skin  of   black 
sand   in  doing  so,  and  the  violent  escapi 
threw  the  lime  back  into  his   face,  with    the   dis 
astrous  result  mentioned  above. 

Coming  now  to  the  cause  of  the  trouble,  it 
appears  that  gas  to  a  dangerous  pressure  i- 
generated  only  when  acid  material  containing 
partially  oxidized  pyrite  is  treated.  The  finely 
divided  iron  produced  from  the  cast  iron  barrel 
and  the  steel  balls,  together  with  that  possibly  in 
the  material  itself,  being  ground  in  the  presence 
of  iron  pyrite  results  in  the  formation  oi  ferrous 
sulphide.*  Ferrous  sulphide  and  finely  divided 
iron  acted  on  by  the  acid  of  an  acid  charge  would 
result  in  the  formation  of  sulphuretted  hydr<  _ 
and  hydrogen  : — 

FeS  +  H2SO<     FeS04  +  H  S 
Fe  +H;.S04  =  FeS04+H 
That  the  gas  is  explosive  has  been  proved  before 
now,  when  a  naked  light  was  used  in  the  ine 
tion  of  a  barrel  after  opening. 

The  remedy  to  prevent  excessive  pressure 
seems  to  be  the  use  of  sufficient  lime  with  cha 
to  neutralize  the  acid.  Care  should  be  exercised 
in  opening  to  allow  gas  to  escape  gradually,  and 
the  barrels  should  not  be  more  than  halt  full. 
Attempts  to  collect  gas  from  two  barrels  of  the 
same  material,  one  without  lime  and  the  other 
with  an  excess,  were  not  successful  probably 
owing  to  the  charges  not  being  sufficiently  acid 
originally.  The  excess  lime  barrel,  however,  had 
a  partial  vacuum.  The  use  of  sufficient  lime 
seems  to  have  a  beneficial  effect  in  collecting 
amalgam  and  mercury  in  the  final  separation 
of  the  amalgam  from  the  sand. 

To  elucidate  the  matter  further  a  parcel  of  die 

id  was   watered    and    turned    periodically  fol    B 

forthnight   until  the  sand  was  acid.      The  lot  mi 

then  divided  into  two  approximately  equal  parts, 
transferred   to    tv  irate   hands  and  equal 

quantities  of  water  added  to  each.     One  charge 

was    rendered    alkaline    with    lime.      The    barrels 

were  then  closed  and  run  tor  three  daj  -    Samples 

of    the    gas    in  the   barrels  and  of  the  liquid  were 
tin.  Journal,  VoE  II  .  July,  I 


a  .ind  analj  se  1  by  Mr.  McArtfa  ir  l 
and  showed  tie-  followii  _ 

Original    acidity  s     per    ton   of  -.mJ 

=  0-0107      II  - 

nit 

Carbon  dioxide  ...      0 

Oxygen  (0       ...  ...  II 

Hydrogen  (H)...  ...     42 

Sulphuretted hyd     b       HjS)  T  Nil 

X  itr  5717  v" 

Solution  ...  (73        0 

11-  Ofl 

There  was  a  considerable  pr<  -  in  the 

acid  barrel  but  very  little  in  the  alkaline  barrel  ; 
in  fact  another  experimi  at   showed  a  n  iu 

the  alkaline  barrel  possibly  d  'sorption  •! 

oxygen  by  pyrite  and  nascent   h\  From 

the  foregoing  it  appears  that  tl  -ure 

in  amalgam  barrels  is  mainly  due  to  hydrogen 
liberated  by  thi  id  Mack  -and  upon 

iron  and  increased  by  heat,  whilst  the  absorption 
gen  and  addition  of  line'  produce  the  reverse 

effect. 

Mr.  W.  Beaver  I  !/•  I  would  also  like, 

with  Mr.  Dowling,  to  add  a  word  ot  warning  to 
those  whose  duty  il  malgam  barn 

It  i.s  well  known  that  a  considerable  quantity  of 
ated  d  iring  the   pi  i  rinding 

black  sand,  etc.  particularly  when  little  water  i* 
i.    therefore  extren  ential  wbea 

opening.  1  have  often  found  the  pressure  suffi- 
cient to  lift  a  door  ng  approximately 
50  lb.)  about  I  in.  from  it-  seat  I  dislike  to  see 
the  small  plug  used,  which  could,  on  Udng 
unscrewed,  blow  out  with  great  force,  which 
make-  it  extremely  dangerous  to  the  operator.  I 
am  conscious  of  having  neglected  a  duty  due  t« 
my  fellow  mill-worker-  in  not  having  nude 
known  sooner  an  experience  I  had  with  band 
S..uie  old  battery  chips  had  undergone  the 
usual  treatment  for  something  like  ."'>»>  boa 
when  the  barrel  was  opened,  it  was  Men  thai  * 
large  amount  of  gas  had  been  generated,  -uffieien* 
to    lift    the    door    right    "Ut,    while   it    was   U-ing 

raised  with  a  crowbar.  After  an  interval  of  about 
tive  minute-  I  looked  into  thi-  barrel  :  beOMJ 
unable  to  see,  I  lit  a  match  immediately  over  the 
opening,  the  result  being  a  violent  explosion,  uitlr 
a  blue  flame,  winch  severely  burnt  me  about  the 
hand  and  face,  laj  ing  me  up  t  k.     I 

sidered  myself  most  fortunate  it  did  not  Mind 
me.  The  violence  of  the  explosion  can  begatheml 
from   the   fact  that  it  Lieu  my  cap  1"  ft   awn*, 

v,  a    light    and    a  barrel  will  l 

•  in  mj  experiment  ho* 

long  a  barrel  has  been  open,  I  would  advise  great 

■  .on  when  a  Light  i  led,  and  both  doom 

should  !»•  open   to  alio?  !  *>■» 

through,  and  SO  6X|  I  1  IS]   gSJ  that  may  he  tin. re. 
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THE    EDITORIAL    COMMITTEE. 

Mr.  C  Hildick  Smith  {Member):  There  is 
one  matter  which  may  come  under  the  head  of 
"General  Business," namely,  that  we  should  have 
a    mining     man    on    the    Editorial    Committee. 

We  now  have  special  mining  meetings,  the  idea  of 
which  is,  L  presume,  to  have  more  mining  papers 
than  before.  The  idea  of  having  practical  mining 
papers  is  not  that  they  should  be  written  from  a 
journalistic  point  of  view  as  that  they  can  be 
read  by  the  general  public.  I  take  it  that  they 
are  written  for  mining  men,  and  should  contain 
mining  terms  or  miner's  slang,  so  that  they  can 
be  read  by  practical  miners  and  students.  At 
present  our  mining  papers  are  edited  in  such  a 
way  that  mining  terms  are  cut  out.  I  should 
like  to  propose  that  a  mining  man  should  be  put 
on  the  Editorial  Committee. 

The  President  :  The  Council  recognizes 
that  the  Publications  Committee  and  Editorial 
Committee  are  both  rather  weak  in  that  depart- 
ment as  compared  with  the  other  two,  but  on  the 
other  hand  I  am  afraid  that  in  the  Council  you 
will  not  find  much  sympathy  with  your  view  that 
the  Society  should  accept  imperfect  publications. 
It  is  so  exceptional  in  a  scientific  Society  to  have 
slang  used — I  cannot  use  any  other  term — where 
perfectly  good  English  words  can  be  found  to 
express  the  meaning. 

Mr.  H.  A.  White  (Member  of  Council)  :  There 
seei  -'in  ■  slighl  confu'sion  between  mining 

terms  anil  miners'  terms  ! 


"  CHEESA    STICKS." 


The  Secretary  read  the  following  : — 

Mr.  J.  IVloyle  Phillips  (Member)  (contributed): 

Mr.  Weston  is  to  he  thanked  for  bringing  before 

the  Society,  and  therefore  making  public  a  method 

of  lighting  fuses  other  than  with  a  "  cheesa  stick." 

Mr.  Johnson    infers,  it  is   certainly   not   a 

method.  ;..-  I  have  personally  used  the  same 

method   in   this   country   for   the   last  20  years. 

The  only  di  between  my  method  and  that 

of  Mr.  Weston's  is  that  I  do  not  use  tobacco  bags 

to   wrap   around   the   candle,    but    the    paper   in 

which   tie;  packets  of  candles  are  packed.     It  is 

not  necessary  also  that  the  tobacco-bag  or  paper 

should    he    tied  around   the   candle  as  it  can  be 

rely  fastened  i  hereto  by  running  the  hot  grease 
from  the  candle  along  the  edges  of  the  tobacco- 
bag  or  paper,  and  thus  forming  a  secure  fasten- 
ing. The  other  difference  between  .Mi-.  Weston's 
method  and  mine  is  that  he  cuts  two  nicks  in  the 
fuse   whereas    I    only  cut   one,   but  certainly  the 

wd   nicl  safeguard  against  misfires.     I 

quit  i  with  Mr.  Weston  that  the  Committee's 
suggestion  of  splitting  the  end  of  the  fuse  down 
to  about   1  in.  is  certainly  not  a.  good  suggestion 

oly  for  the  reasons  d   by  Mr.  Weston. 


One  has  only  to  be  the  last  of  a  line  of  blasters 
coming  along  a  drive  at  blasting  time  each  one 
carrying  a  lighted  "  cheesa  stick  "  to  be  convinced 
that  the  said  stick  should  be  prohibited  except  in 
very  wet  places,  or  where  the  water  drops  from 
the  roof  of  the  working  place. 


NOTES  OX  THE  MATTE  ASSAY. 


By  L.  J.  Wilmoth,  A.I.MM,  M.Am.I.M.E. 


Since-reading  a  paper  on  the  assay  of  battery 
chips  and  screens  before  this  society  some  tw7o 
and  a  half  years  ago*  I  have  at  odd  times  done 
a  little  work  on  the  application  of  the  method 
mentioned  there  to  the  assay  of  copper  bearing 
material.  In  spite  of  the  adverse  criticisms  of 
several  members  I  have  not  had  any  occasion  to 
alter  the  opinions  expressed  in  that  paper  :  in 
fact  time  and  more  experience  have  deepened  my 
conviction  that  the  use  of  a  matte  is  under 
certain  conditions  of  the  greatest  value  in  assay- 
ing. I  have  carefully  gone  through  all  the 
literature  available  in  connection  with  the  assay 
of  gold  bearing  material  and  as  yet  have  found 
no  mention  of  matte  except  as  an  unintentional 
product  in  the  assay  of  such  material  as  pyrite 
In  all  cases  the  production  of  a  matte  under 
these  circumstances  is  condemned,  and  rightly  so, 
as  it  is  always  accompanied  by  unreliable  results. 
The  use  of  a  matte,  however,  for  the  removal  of 
certain  base  metals,  when  proper  care  is  exercised 
in  its  production,  seems  to  offer  the  assajer  a 
convenient  and  accurate  method  of  handling 
base  ores  and  products.  In  my  previous  paper  I 
referred  to  and  described  theoretically  and 
practically  the  use  of  the  matte  in  the  assay  of 
such  troublesome  material  as  battery  chips,  which 
consist  of  iron  and  steel,  the  idea  having  been 
borrowed  from  South  Wales,  where  a  similar 
method  is  used  for  the  assay  of  copper  drillings. 
I  have  searched  in  vain  for  a  description  of  the 
method  in  use  there,  and  so  have  developed  a 
method,  making  use  of  this  principle.  The  usual 
method  of  assaying  copper  drillings,  etc.,  is  by  the 
scorification  and  combination  methods  as  described 
in  several  text  books.  I  have  found  little 
difference  in  the  results  obtained  by  either  of 
these  methods  for  the  determination  of  the  gold 
values.  The  matte  assay  compares  very  favour- 
ably indeed  with  both,  even  when  as  much  as 
Ia.t.  of  the  copper  drillings  is  taken  for  each 
estimation.  The  principle  of  the  matte  assay  is 
exactly  the  same  as  that  of  the  assay  of  battery 
chips,  the  same  charges  yielding  excellent 
results  with  the  copper  drillings.  The  following 
charge  was  used  with  all  the  experiments  on  the 

*See  this  Journal,  February,  190S. 
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metallic  copper,  which  in  all  cases  was  in  the  form 
of  drilling.-: — Drillings  10-0  gm.  litharge  1  \  i.. 
sodium  carbonate  1*5  a.t.,  boras  1'Oa.t.,  silica 
0"5  A.T.,  charcoal  1*25  gm.,  sulphur  8-0  gm.,  and  a 
stout  iron  nail.  The  average  result  from  three 
assays  was  10' 11  7  fine  gold.  The  mattes  on 
scorification  gave  2'8  nig.  of  fine  gold,  and  the 
slags  -17  mg.  This  equals  a  total  of  10446% 
fine  gold  in  the  sample.  This  might  be  con- 
sidered a  severe  test  for  any  method.  Another 
batch  of  assays  was  made  on  the  same  sample  by 
scorification.  taking  0'5  gm.  of  the  sample  for 
assay,  and  the  average  for  these  assays  was  1  ()•.">  1 
of  fine  gold.  The  treatment  of  the  slags,  how- 
ever, yielded  another  '-">1  gm.,  thus  bringing  the 
corrected  value  to  10'37%  fine  gold.  Still 
another  batch,  using  0*5  gm.,  was  taken  and  run 
by  the  combination  method,  yielding  better 
results  than  either  of  the  other  two  methods 
the  average  of  the  results  was  10*49%. 

Comparing  these  figures  we  have  the  following  : 

Uncorrected  Assay. 


Matte. 

Scorification. 

1 '  imbination. 

10-41  \ 

10-31% 

10-49% 

Corrected  Assay. 

10--U 

10-37% 

— 

Tin-  matte  on  scorification    with   I  id  a 

little    borax    gave  :     Gold  silver   5 

The  slag  was  fused  with  a  little  sodiun 
litharge,  borax   and   the   necessarj  charcoal,  and 

was    given    a    wash   with   litharge  and   chart 
before  pouring.     The  results  -follows: — 

Cold    nil,    Bilver  095   mg.       These  results  are 
shown  in  tabular  form  thus  :  — 


UL 

id... 

Silver.. 

mg. 
3-55 
71*02 

mg. 
5-65 

mg. 

Nil 

0  ! 

3-55 
77  62 

OZ 

7  10 
L55 

To  still  further  test  the  method  on  the  copper 
drillings  I  made  three  more  assays  with  the  same 
flux,  but  of  a  different  sample,  with  the  following 
results  :  — 

Average  from  lead  button  112-64  oz.  per'2,0001b. 
Average  from  matte  i  \->u  dwts.   per  2,000  lbs., 

on  original  sample 
Average  from  slay  0*24  dwts.   per  2,000  lbs.,  on 
original  sample. 

It  would  therefore  seem  that  the  Use 
of  a  matte  with  the  proper  precautious  would  lie 
admissible  with  this  type  of  .sample. 

I  next  turned  my  attention  to  the  assay  of  rich 
copper  bearing  material  in  the  form  of  copper 
matte  carrying  between  25  and  30  copper  and 
some    lead,    the     material     being    fluxed    in    the 

following  way  :  —Matte  0'5  \. t.,  sodium  carl ate 

1  -o  a.t. .  litharge  L'O  a.t.,  borax  1*0  lt.,  silica  1  0 

a.t.,  sulphur  01  a.t.,  charcoal  L*5gm.,  and 6 

in.  nail.  The  charge  was  (n>vA  at  a  fairly  high 
heat  and  became  perfectly  fluid.  <  )n  cooling,  tie- 
button  with  the  matte  adhering  was  detached 

the  slag  placed   on  < Bide   f'"i    n  The 

lead  I'Utt'.n  and  the  matte  were  separated,  the 
separation  being  perfectly  clean  and  presenting 
no  difficulty.      Tie-  matte  WRS  put  on  "in-  sid 

unification.     The  lead  button  gave  "ii 
cupellation  :     Cold  '■'<'>■>  mg.,  silver  7102  mg. 


A  few  experiments  were  next  made  on  a 
sample  of  litharge  dross  from  the  pan  furnace, 
carrying  from  2030  copper,  tie-  rest  being 
mainly  oxide  of  lead.  This  was  fluxed  as  fol 
lows: — Dross  0-5  lt.,  sodium  car 
litharge  075  lt.,  borax  1"  a.t..  sil;  "  v.t., 
sulphur  0*25  lt.,  charcoal  1  5  -id  an   iron 

nail.  The  amount  of  sulphur  in  th 
kept  high,  much  higher  than  theoretically 
required,  but  with  no  injurious  results,  as  the 
iron  nail  acts  as  a  check,  preventing  the  passing 
of  lead  into  the  matte.  This  charge  fused  with- 
out trouble,  pouring  with  great  fluidity.  The. 
Blag  and  the  matte  were  put  on  one  sid.?  for 
-v.  The  cupel  from  the  actual  assay  lurely 
showed  a  stain  of  copper,  that  from  the  assay  of 
the  matte  was  heavily  stained,  and  lint  from  tin- 
Blag  was  perfectly  clean.     The  matte  and  the  slag 

were    treated    the    .-aum    as    in  the    assay    of    the 

matte.  The  following  were  th-  results:  -From 
\:  gold  95-00  mg.,  silver  9000  mg. ;  frwp 
matte  :  QoM  0*42  mg.,  Bilver  16  72  ;  from  - 
-old  0*42  mg  .  Bilver  1'48  mg  Th.--  gave  a 
total  of  gold  95-84  mg.,  Bilver  108-21  mg.  on  aa 
iy  value  of  gold,    191*68  oz  ;  Bilver,   -16-42 

OZ.   per  ton. 

Taking  the  two  preceding  samplea  and  tabula! 
ing  tie-  results  we  have 


o/ 

oz. 

Matt. 

Cold 

7   l<» 

7  10 

1000 

Silver 

14204 

155-21 

91-4 

Id 

190 

191 

99-1 

Sili 

1  80 

216  12 

•" 

Th--  appli<  t  tin    m 

copper  -old   be  I"1'   l" 

no  difficulty  and  it  -••  ul"'n  tlH' 

bigfa    and     the  gold   ^  I 

low.     In  this  case  the  met1     I 

ii    in.  •  1  TgW 
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can  be  taken  and  the  difficulty,  arising  in  the 
latter  process  from  the  smallness  of  the  gold 
button,  is  overcome.  This  advantage  is  well 
illns-trated  by  the  assay  of  a  slag  carrying  some 
eopper.  A  scorification  of  such  a  slag  gave 
dwts.  and  a  matte  assay  530  dwts.  per  ton. 

I  trust  the  results  of  these  few  experiments 
will  be  of  some  interest  to  the  assaying  members 
»f  this  society. 

The  President  :  I  have  great  pleasure  in 
moving  a  hearty  vote  of  thanks  to  Mr.  Wilmoth 
for  his  interesting  new  results. 


GRADING  ANALYSES  AND  THEIR 
APPLICATION. 


( Read  at  May   Meeting,  1910.) 
By  H.  Stadler  (Associate). 


REPLY    TO    DISCUSSION. 

Mr  H.  Stadler  (Associate) :  The  fascination 
af  the  subject  hardly  accounts  for  so  many 
detailed  contributions  of  value  as  have  been  made: 
it  i-  rather  professional  pride  which  keeps  interest 
alive  in  this  important  but  trying  and  tiresome 
question.  Since  the  contributions  to  the  discus- 
sion have  not  been  simultaneously  printed  here 
and  in  London,  I  am  obliged  to  write  my  reply 
in  such  a  fashion  as  to  form  a  more  or  less  inde- 
pendent whole,  whereby  I  can  not  avoid  going 
over  some  parts  of  the  ground  again. 

I. — GRADING    ANALYSES. 

idard  Grades. — To  get  a  reliable  basis  for 
comparison  and  measurement  of  crushed  pro- 
ducts, we  must  first  agree  on  a  logical  system  of 
classification,  based  on  a  definite  mathematical 
foundation,  even  at  the  risk  of  worrying  critics 
with  decimals.  It  must  be  completely  indepen- 
dent of  any  particular  actual  method  of  measure- 
ment, which  arise  from  the  use  of  existing  screens 
or  hydraulic  methods,  and  must  not  be  itself 
dependent  on  the  errors  of  the  instruments  used. 
Since  the  extraction  of  gold  by  amalgama- 
tion (or  chemically)  is  mainly  dependent  on  the 
surface  exposed  by  crushing,  it  has  been  suggested 
that  this  standard  should  be  based  on  the  exposure 
of  surface  ;  but  amongst  the  many  reasons  which 
made  me  decide  for  classification  by  volume  (or 
weight)  are  the  following  :  — 

1.  All  assay  values  are  referred  to  the  unit 
©f  weight. 

2.  The  energy  absorbed  in  crushing  being  pro- 
portional to  the  volume,  the  ordinal  numbers  of 
the  grades  represent  at  the  same  time  the  relative 
energy  required  for  reducing  unit  volume  (or 
weight;  to  the  respective  grade. 

3.  Closer   accordance    with     classification     by 
'nation  is  obtained,  which  method  of  classifi- 


cation is  principally  determined  by  volume  and 
weight.  The  elutriation  method  is  the  only 
method  possible  beyond  200  mesh. 

4.  It  is  interesting  to  note  that  in  sorting 
mixtures  of  pieces  into  groups  by  hand,  all 
persons  automatically  roughly  classify  them  in 
steps  of  equal  weight  or  volume,  showing  that 
this  is  a  natural  classification.  I  do  not  claim 
any  great  scientific  value  for  this  fact. 

The  concentration  of  gold  values  in  certain 
grades,  the  physical  properties  of  the  impalpable 
sands  and  many  other  facts  also  prevent  the 
extracting  processes  from  acting  proportionally 
to  the  amount  of  surface  exposed  to  the 
attacking  agents,  and  this  proportionality  is 
therefore  more  apparent  than  really  existing 
in  practice.  The  particles  of  fine  gold  are 
of  definite  size  which  varies  with  the  parti- 
cular ore  under  consideration,  and  encased 
in  a  gangue  which  only  needs  breaking  up 
to  liberate  them  for  metallurgical  treat- 
ment, and  a  further  reduction  of  the  matrix 
does  not  improve  extraction.  The  surface 
area  increases  so  rapidly  that  practically  the 
whole  exposed  surface,  in  a  pulp,  consists  of 
surfaces  exposed  in  the  finest  grades  which,  being 
produced  quite  uselessly,  can  hardly  be  considered 
as  a  criterion  for  the  metallurgical  efficiency. 

Just  as  co-ordinates  in  analytical  geometry 
are  a  mere  matter  of  convenience,  so  the  deter- 
mination of  the  sizes  and  steps  in  grading  is 
simply  a  question  of  convention.  The  calculations 
give  the  same  final  results  in  all  cases.  Once, 
however,  we  have  adopted  a  particular  standard 
of  measurement,  we  must  stick  to  it.  We  cannot 
calculate  crushing  efficiency  on  the  basis  both 
of  surface  exposed  and  reduction  in  volume. 
Volumes  and  surfaces  vary  in  different  ratios 
with  the  size  of  the  particle,  and  the  rate  of  increase 
of  one  does  not,  in  itself,  imply  a  corresponding 
rate  of  increase  or  decrease  in  the  other,  any  more 
than  a  given  rate  of  increase  in  temperature 
implies  a  corresponding  rate  of  increase  of  steam 
pressure. 

Relation  of  Screen  Products  to  Standard 
Grades. — To  classify  the  ground  products  in 
accordance  with  the  system  adopted,  any  practica 
method  maybe  employed  but,  for  obvious  reasons, 
screening  is  the  only  one  that  will  be  considered 
here. 

The  screen  products  are  actually  of  irregular 
form  but,  for  the  purpose  of  mathematical  study, 
I  have  assumed  that  the  average  particle  of 
each  group  is  a  regular  polyhedron  of  equal 
weight  or  volume.  As  Mr.  McDermott  remarked 
in  discussing  the  matter,  I  adopted  the  cube 
for  the  sake  of  mathematical  simplicity.  The 
sphere  would  have  been  equally  suitable  from 
the  mathematical  standpoint,  but  the  reduction 
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of  a  sphere  to  smaller  spheres  is  not  easily 
pictured  by  the  mind,  while  the  reduction  oi  a 
cube  to  smaller  cubes  is  easily  imagined. 

If  the  diameter  of  the  geometrical  represei  I 
tives  of  the  irregular  particles  is  taken  as  clear 
mesh  aperture,  it  follows  that  the  mathematical 
relations  of  the  particles  are  determined  by  the 
respective  mesh  aperture.  This  is  really  a  truism, 
as  the  products  of  screens  with  a  constant  i 
of  wire  and  mesh  as  those  of  the  1..M.M.  are 
similar  in  each  grade  to  those  in  every  >ther, 
differing  only  in  scale. 

It  was  interesting,  however,  to  note  how  far 
this  last  is  actually  true  in  an  extreme  case,  such 
as  that  of  ore  coining  from  a  jaw  breaker  and 
containing  a  large  proportion  of  "so  to  speak 
small  lead  pencils  or  pancakes."  With  this  in 
mind,  I  carried  out  some  actual  experiments  in  a 
a  rough  way  only,  as  I  attached  no  great  import- 
ance to  them,  but  as  I  have  been  asked  for 
them  I  give  the  results  of  these  experiments  for 
what  they  are  worth  :  — 
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Prom  the  figures  in  the  table,  it  appears  that 
the   actual   and  theoretical   results   do  ool  vary 

.  as  much  as   might    have    been    expected    for 

such  an  extreme  case,  [t  is  probable  that  just 
as  many  long  and  heavy  particles  get  through  the 
ine-h  endways,  as  there  are  >iniilarly shaped  lighter 
particles  which  are  stopped  by  striking  thi 

idsideon;and  that  reduces  error  to  a  minimum, 
even  in  widely  differing  qualities  of  rock.     How 

.  imperfections  of  this  kind  are  unavoidable 
inconveniences  connected  with  screening  in  gi  neral. 
Since  v.  dealing  only  with  relative  val 

the  absolut  of  the  particles  which  differ 

with  different  ores,  may  be  ignored.     All  we  1 
to  know  is  that  the  mesh  aperture  is  representa- 


tive tive 

-  of  the  irregularly  sha] 
of  e        e   ido. 

-n  [1 

our  system  of  grading  on  a  regular  1             n  "f 

the  particle  to   half   its  volume  at  1             p,  it 

follows  thai  tures  must  I 

ich  step  in  the  ratio  of       •  or,  if  we< 

s  - 

.  in  the 

ratio  of        .     The  cube  is  then 

a  matter  ol  convenient  choice  but  the 
sary  mathematical  consequence  of  the  redo 
scale   assumed. 

Although    1    advi  ngly    the    use 

the  cube  root  .-cries  for  the  system  of  stan 

it    is    nol  tial     that    the 

.-cries  should  be  used   for  standard    -  any 

empirical,  even  irregular  series  ol  mesh  apertures 
may    be   used,     provided     the    accurate    - 
these    nie.-h    aperti  e    known.       Tin-    only 

advantage  in  having   the  1   exact 

accordance  with  t!  iretical    grade   a 

in  simplifying  calculati  The  advant    j 

similar  to  the  advantages  obtained  by  using  the 
decimal  system  instead  of  the  British  standard 
unit-  of   measurement.      Weights,    n 

show  no  regularity  in  step- accruing 
mathematical  ideal,  but  with  both   systems 
equally  correct   results  can   be  obtained, 
the    did  Bet   of  screens   will,  in  pract  lom 

be  required,  whilst   on   the  other  hand  a  cl 
grading   over    a    limited    range    i-    often    ' 
there   w.i-   really  no  necessity  to  • 
by  magnifying  the  -mall  existing  deviations  from 
mathematically  correct  seriation   and   by  plot! 
them  in  form  of  diagrams  consisting  "t 
looking  spiral-  and  alarming  earthquake  records. 

I. MM.  Standard  Sa  Mr.  II.  I..  Suh 

and  others,  responsible  for  the  l.M.M.  Btand 
doubt   the  usefulness  of  the  proposed  cube 
series  as  being  based  "upon  ideal  factors  which 
had  no    necess  uv  mathematical    connection    with 
-creeii  apertures  "  and  yet.  compelled  by  t! 

which     ]-     the    basis    of    th. 

arrived   empirically   at    a    practically    idenl 

reduction    scale.      With    th' 

,,A,\  the  reduction  ratio  ol  th-  I. MM 

between  the  limits  of  the  20  and  200  meal 

shown  by   Mr.  Howard  Ii  Jly 

constant  and,  with  -mall  exceptions,  equal 
cube  root  of  ■_'.     The  m<  -h  numbei 

m  80,  120  ind  200,  determine  a  reducti 

at  the  ratio  . ,\    |   t..   I,  which    i-   pi 
tied  with  the    alter;     I 

The    mechanical    valu.,    fot    11 
the   [20  mesh,   which  nhows  the  1  ir^"--t  d'  ' 
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if  calculated  from  the  aperture  (S)  by  the  formula: 

EU.=  -  10  logs,  is  (torS  =  0-0042)  =  23-767  EU. 
against  21.  the  ordinal  or  EU.  number  of  the 
standard  grade  In  the  same  way  we  obtain  for 
the  80  mesh  (0*0062  in.  aperture)  22-076  against 
and  the  arithmetical  mean  representing  the 
meel  anical  value  of  the  grade  determined  by 
these  two  screens  is  therefore  22921  EU.  instead 
of  230  EU. 

The  mechanical  values  of  the  battery  pulp- 
grading  given  in  paragraph  31,  calculated  in  both 
ways,  compare  as  follows  : — ■ 
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The  experimentalist  has  the  choice  of  taking 
the  tabulated  values  of  the  standard  grades  as 
identical  with  those  of  the  nearest  I.M.M.  screen 
or  of  taking  the  mathematical!)'  correct  values 
of  the  LM.M.  standards.  If  he  selects  the 
former,  the  error  introduced  is  unimportant  and 
certainly  far  beyond  the  limits  of  accuracy  of  all 
the  practical  applications  of  grading  analyses 
mentioned  in  Mr.  Hoover's  paper. 

The  I.M.M.  series  does  not  pretend  to  mathe- 
matical perfection  with  regard  to  the  stepping  of 
the  ;  It    leaves   in    this   matter  a  free 

hand  to  the  metallurgist  to  make  his  own  selection 
in  meeting  the  recjuirements  of  each   individual 
1        chief  purpose  of  the  series  is  to  intro- 
duce a  uniform  instrument  of  measurement  of  the 
curacy  obtainable   in   practical   manu- 
■    as    to   get  accurate  comparisons  of 
grading  analyses  made  anywhere  in  the  world. 
The  institution  has  carried  out  this  purpose, in volv 
much  painstaking,  hard  and  tedious  work  and 


considerable  expense,  and  has  put  on  the  market 
a  series  of  laboratory  screens  which  are  scientific- 
ally faultless. 

All  mining  engineers  should  now  unite  to 
make  a  success  of  grading  unification  by  using 
these  screens  exclusively  for  all  scientific  and 
experimental  work.  The  full  utility  of  this 
screen  series  can  only  be  obtained  by  its  universal 
adoption. 

Mr.  McDermott,  Mr.  Sulman  and  other 
speakers,  have  so  ably  explained  the  indubitable 
merits  of  the  I.M.M.  standards  that  little 
remains  to  be  said.  An  example  may,  per- 
haps, show  most  strikingly  the  great  need  of 
correct  and  uniform  instruments  of  measurement. 
The  fineness  of  final  pulp  is  usually  judged  by 
the  percentage  left  on  the  50  mesh  and  a  per- 
centage or  two  more  or  less  are  earnestly  dis- 
cussed, although  the  errors  due  to  the  inaccuracy 
of  the  screens  employed,  may  easily  amount  to 

io%- 

2 — APPLICATION    OF    GPvADING    ANALYSES. 

Laivs  of  Crushing. — In  his  Inaugural  Address 
Dr.  Moir  drew  attention  to  two  dangers  which 
science  has  to  face  in  the  present  and  immediate 
future:  (1)  Over-specialisation,  i.e.,  too  wide 
divergence  of  the  sciences.  (2)  Dogmatism  and 
blind  worship  of  hypothesis.  Certain  geological 
gentlemen  caught  sinning  against  better  knowledge 
of  chemistry,  formed  the  scapegoat  who  furnished 
the  case  in  point  for  Dr.  Moir's  charge  of  over- 
specialisation,  but  in  speaking  to  mining  men,  it 
would  be  more  fitting  to  accuse  the  science  of  min- 
ing of  a  complete  disregard  of  the  great  advances 
in  knowledge,  made  by  technological  science  with 
which  various  branches  of  mining  ought  to  keep 
in  close  touch.  Fortunately  for  us  mining  engi- 
neers, the  technologists  also  have  little  time  in 
which  to  read  mining  books  and  papers.  If  it  were 
otherwise,  they  would  smile  on  discovering  that 
so  many  mining  engineers  still  have  blind  faith 
in  an  old  blunder  which,  under  the  name  of 
Rittinger's  law,  has  been  thoughtlessly  reprinted 
and  carried  on  in  edition  after  edition  of  mining 
books  since  the  days  of  the  "  Dark  Ages  "  (1850). 
This  "  law "  is  a  myth  which  has  never  been 
recognised  by  science,  and  it  is  unfair  to- 
Rittinger's  memory  to  connect  his  name  with 
what  is  clearly  nonsense,  and  the  currency  of  which 
in  the  mining  world  is  due  either  to  misunder- 
standing or  the  error  of  a  translator.  All  that 
Rittinger  himself  really  said  on  the  laws  of  crush- 
ing, in  his  famous  book  on  ore-dressing,  fills  barely 
two  out  of  about  600  pages,  and  in  these  two 
pages  he  says  clearly  :  "the  increase  of  the  surfaces 
exposed  is  directly  proportional  to  the  force 
required  for  reditcina."  (These  words  are  printed 
in  italics  in  the  original  text.)  As  Rittinger 
goes  on  to  say  :   "  and  therefore  also  to  the  work 
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absorbed  in  effecting  the  separations,''  it  may 
certainly  be  taken  for  granted  that  be  supposed 
the  force  acting  in  the  fracture  planes  themselves. 
Now,  this  may  be  conceivable  for  chemical, 
electrical,  thermal  actions  and  reactions,  but  not 
for  external  forces  as  applied  in  mechanical  crush 
ii\g.  The  "  force ''  is  measured  by  the  product 
of  mass  into  acceleration,  whereas  "  work  "  is  the 
act  of  changing  the  configuration  of  a  svstem  in 
opposition  to  forces  which  oppose  this  change. 
Had  Rittinger  stated  that  the  increase  of  surface  is 
proportional  both  to  "force"'  and  to  "  work  done.'' 
he  would  have  been  guilty  of  mistaking  "  force 
and  "work  done"  as  identical.  Rittingei's 
law,  therefore,  simply  states  the  proportionality 
of  the  increase  of  surface  to  the  force  required  in 
crushing  and  not  also  to  the  energy  absorbed, 
which,  in  conformity  with  Kick's  law,  varies  as 
the  volumes.  This  volume  factor  which,  tn 
as  the  mass  factor,  plays  so  important  a  part  in 
connection  with  work  in  physics  and  dynamics, 
comes  into  play  also  in  the  laws  of  crushing.  For 
more  than  a  quarter  of  a  century  this  law  has  been 
universally  recognised  in  science.  No  authority 
has  ever  contradicted  it,  and  its  truth  has  been 
proved  over  and  over  again,  experimentally  and 
in  practice.  When  Galileo,  the  great  experi- 
mental philosopher,  discovered  Jupiter-  satellites 
with  his  telescope,  he  thought  that  the  actual 
-eeing  of  this  small  scale  demonstration  of 
planetary  motion  would  convince  his  opponents 
that  the  Ptolemaic  system  of  astronomy  was  wn  >ng, 
but  these  bigoted  Aristotelians  would  not  look 
through  it  and  insisted  on  the  truth  of  theii  time 
honoured  doctrines  more  acrimoniously  than  ever. 
This  was  exactly  300  years  ago.  lint  have  we 
changed  so  very  much .'  The  modern  scientific  test- 
ing machines  used  by  technologists  record,  not  only 
the  force  required  for  crushing,  hut  also  the 
energy  used  in  producing  tin-  stressi  -  causing 
rupture,  and  yet,  in  the  kindred  8Cience  oi  mining 
there  are  still  many  engineers  who  will  not  admit 
what  they  could  easily  see  without  spectacli    . 

One  of  the  contributors  in  speaking  of   Kick's 
law  is  "  not  at  all  satisfied  that  this  commonly 

epted    hypothesis    i-    correct,"   another   admits 
that  it  is   "  of  mathematical   into  and   Mr. 

W.  II.  Jane  finds  in  it  "a  wry  striking  example 
of  the  possibility  of  theory,   unaccompanied  by 
practical     application,     hading    to     false    conclu- 
sion The    correct     application    ot     theory    to 
practical   conditions    is    exactly    the    true    test 
of   technical  training,    hut    Mr.    Jane    finds    an 
e  isier  wrv  of  avoiding  t  dse  conclusions  ;  be  d 
away   with   theory  altogether  by  excluding  from 
this  country  laws  oi   nature  as   " und(    irab 
By  a  chain  of  argument  Ruraford,  Robert   M< 
Joule,  Him  and  other  physicists,  loi  ■  pr  >ved 
that  the  quantity  of  heat  prod 


diture  of  work  is  in  strict  and  universal  prop  >rtion 
to  the   work   Bpent   and  i  the 

measurement  of  licit  a  unit  has 
called  a   "Calorie."     Now,    however,   Mr. 

turns  up  and  say- :   These  laws  ami    th e - 

not   applicable   i<>  tin-  country  where   the  I 
conditions,    with    reference    to   quality   oi    i 
•metric    pre— me.    etc.,    are    quite    diffei 
and    he   objects   to    Kick'-   law   with   the   words: 
"  This  law  is  sufficiently  clear  to  enable  us  to  dis- 
card it  at  once  in  connection    with   the   reduction 
of  Rand  banket." 

Admissibility  of  Kick's  late   in  /,  In 

the  hope  that  by-laws  may  Boon  be  introduced  to 
make  the  more  important  laws  of  nature  work- 
able on  the  Kami  also,  let  US  B(  e  whether  the 
average  conditions  of  ores  in  general,  and  tl 
of  the  Rand  in  particular,  agree  sufficiently  with 
the  premises  ol  Kick'.-  law  to  justify  its  applica- 
tion in  pracl 

Perfectly  homogeneous   materials  do  not  exist. 
The   definition    "of   equal  technological 
i-    broader,     admitting     irregularities     ol     the 

material    as  long   a-    they   are    similarly  di-tri- 
buted,    SO    that    the   a  1    peculiari- 

ties of  particle-  in   different  -t  iges  are  identical. 
Such  irregularities  may  he  fissures,  veins  of  softer 
material-,  crack-  caused  by  natural  means  or  pro- 
duced by  blasting  and  so  forth.   If  these  irregula- 
rities are,  on  the  whole,  similarly  distributed,  our 
calculation- are  not  affected.     The  samerei 
applies  al-o  to  conglomerates  ot  hard  and  -oft  com- 
ponents. In  this  latter  case  the  softer  material  g 
way  first  and  is  reduced  in  size  more  rapidly  than 
the  harder  -tut!',  hut  on  this  very  account  th 
particle-  filter  into  th"  -pace-  i.et  ween  the  coarser 
particles,  iping  further  crushing  until  the 

coarser  particles  are   further  reduced.      At   any 
given  >ta^'e  the  Bofter  material  is  then  ittle 

alead,  possibly  only  one  grade.     No  - 

however,  take-    place,    and    the    crushed    pi" 

containing    slightly    liner    sizes    ot    the   Bofter 

material  i-  quite  uniform.     This  equalisii  . 

recti"  n  i-  apecially  noticeable  when  the  n. 

is  returned    to  the   crushing  machine,   in  which 
i  an  automatic  regulation  takes   plac< 
icity  of  the  machine   to   take  up  fresh  I 

i-    reduced    if   the    returned   amouni 

L'lit   i-  in  eXCOSS,  and   VI  £ 

are    al-o  experience  I    W  ith   W  1 1 1<  I   di 

crushing  plant-,    where  ah 

product  i-  obtained,  with  the  distinction  that  in  t 

d  ol  the  softer 
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:i..n  w.\  iry  great.     In   fact,    no    machines 

have  yet  been  devised  in  which  such  a  segrega- 
tion is  well  performed.  In  the  metallurgy  of 
se  minerals  such  a  machine  would  be  of 
enormous  value,  but  all  machines  designed  for 
this  purpose  have  failed  in  practice  except  in 
the  extremely  favourable  case  of  freeing   agricul- 

1  grains  from  their  husks. 
The  description  "equal  technological  state"  may 
therefore,  be  interpreted  very  widely  without 
ting  the  conclusions  drawn  from  Kick's  law. 
Mr.  A.  W.  Warwick,  in  a  rather  lengthy  article 
published  by  the  Mining  Herald,  of  Chicago,  gives 
us  the  benefit  of  his  many  years'  experience   in 

dung  ore,  and  tells  us  of  certain  ores, 
which  having  been  dry  crushed  in  the  first  stage. 
slaked   just    like    quicklime,     when     afterwards 

:ed  :  or  which,  after  classifying,  were  no  more 

the  same   technological   state  as  the  original 

I  He  comes  to  the  correct  conclusion  that  in 
these  and  many  other  cases  the  application  of 
Kick's  law  would  be  absurd  and  untrustworthy. 
I  should  not  have  mentioned  this  statement  had 
it  not  been  made  in  a  manner  unfair  to  the 
members  :  the  Mines  Trials  Committee,  in 
two  ways  —  namely  —  first,  by  drawing  the 
mei  -  f  the  committee  into  a  discussion  at  all 
when  I  had  clearly  stated  in  my  paper  that  "  I 
am  personally  responsible  for  the  mathematical 
reasoning  and  considerations  derived  therefrom 
.  sther    with    the    opinions    expressed,"     and 

.idly,  by  implying  that  they  were  capable  of 

liiletely  ignoring  most  essential  facts  in  the 
application  of  physical  laws. 

It  is  a  factor  of  the  greatest  importance   that 
(owing  to  the  averaging  that  automatically  takes 
place  to  a  great  extent  in  the  processes  of  break- 
underground      transport,     hoisting,     sort- 
_    and    feeding  the  battery  bins),   the    battery 
is  already    practically   constant   in   composi- 
tion.    <  g  that  in  each   5-stamp   mortar 
box    about    700,000    drops   take   place  every   24 
hour*,  there  is  little  doubt  that,  if  50      of  softer 
limestone  were  added  to  the  hard  quartz  under- 
.      ind,  the  Littery  and   final  pulps  would  con- 
tain the  same  percentage  of  quartz  and  limestone 

tides  and  the  relative  sizes  of  the  particles 
would  be  the  same;  in  other  words,  the  battery 
and  final  pulps  would  be  products  of  equal  tech- 
nological state.  The  fact  that  there  are  over 
four  million  of  particles  of    the   size  of  the  80 

ii  I.M.M.  in  a  cubic  inch  of  material  gives 
some  idea  of  the  averaging  which  must  take  place 
during  crush  _  The  averages  of  the  physical 
p:operties  ol  material  in  such  a  state  of  commin- 
ution are  practically  constant  and  their  values 
tly  defined  figui 
It    is   a   remarkabl-    fact    that  the  behaviour 

heterogeneous  materials  when  crushed  differ 


very  little  from  that  of  any  homogeneous 
material.  This  seems  to  bear  out  the  hypo- 
thesis adopted  by  many  technologists  that 
the  separation  of  the  molecules  is  entirely 
effected  by  shearing  and  that  all  the  other  forces 
are  inoperative  until  they  produce,  as  a  resultant, 
the  shear,  which  finally  does  the  work.  In  any 
cas  ,  neither  compressi  n  nor  its  variety  impact, 
have  any  existence  as  reducing  agents,  it  having 
been  clearly  proved  that  the  properties  of 
materials  popularly  described  as  hard,  brittle, 
.  lastic,  liquid,  a-;d  so  forth,  are  merely  relative, 
depending  en  the  pressures  to  which  the  materials 
a.e    xposed. 

Rand  ore  in  particular  complies  fairly  well 
with  the  term  "  equal  technological  state  "  in  the 
following  ways  : — The  bulk  of  the  ore  :s  mainly 
quartz  in  form  of  pebbles  of  all  sizes.  The  matrix 
in  which  these  quartz  pebbles  are  embodied  and 
which,  with  them,  form  practical-y  the  whole  of 
the  ere.  gives  ".he  same  res  stance  to  grinding  as 
the  pebbles  One  would  have  to  examine  a  large 
amount  of  banket  before  finding  a  piece  which 
would  give  any  indication  by  the  character  of  the 
fracture  that  the  resistance  of  the  quartz  pebbles 
diffe.ed  appreciably  from  that  of  the  matrix. 
The  pieces  cf  banket  used  in  tube  mills  wear  out 
regularly  and  smoothly  with  ut  forming  bosses  or 
undulations  as  tl  ey  would  do  if  the  components 
differed  in  hardness.  External  scratches  similarly 
show  equal  hardness  of  the  pebbles  and  matrix. 

Impurities  such  as  gold,  pyrite.  and  o  her 
minerals  of  quite  different  physical  structure 
form  such  a  small  percentage  of  the  whole 
material  that  their  effect  on  crushing  may  be 
neglected.  Mr.  A.  J.  R.  Atkin  was  unfor- 
tunate in  stating  that  the  calcite  pebbles  of 
the  Meyer  k,  Charlton  consume  less  power  in  crush- 
ing than  the  harder  pebbles  from  other  mines, 
since  these  calcite  pebbles  -re  almost  a  geological 
curiosity,  and  constitute  only  about  "001%  of  the 
tital  ore,  but  I  am  however  much  obliged  to  Mr. 
Atkin  for  the  publication  of  a  couple  of  lantern 
slides  which  clearly  show  that  irregularities  in 
texture,  noticeable  in  larger  pieces  of  Hand  ore 
are  similarly  existing  and  visible  unf  er  the  micro- 
scope in  the  very  smallest. 

Some  of  the  contributors  have  remarked  that 
whilst  all  that  the  stamps  really  do  is  the  relatively 
easy  work  of  freeing  existing  soft  and  earthy 
materials  from  the  harder  material  enclosing  therr, 
theyhave  been  unduly  credited  with  the  production 
of  the  -  80  grade.  I  am  afraid  that  these  critics  are 
under  the  impression  that  a  portion  of  the  slime 
chiefly  consists  of  minerals  other  than  quartz.  By 
elutriating  the  battery  slime  it  can  however  be 
proved  that  the  grades  obtained  even  with  so  low 
a  velocity  as  0'63  mm.  per  second  are  quite  leach- 
able  sands  which  settle  quickly  in  water  and  wh'ch 
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under  the  microscope  are  seen  to  be  exactly  similar 
to  the  sands  of  coarser  grades  obtained  by  screen- 
ing. It  is  therefore  unlikely  that  the  average  tech- 
nological state  of  the  tube-mill  feed  has  been 
by  the  process  of  classifying  appreciably  ;ll; 
through  an  increase  in  the  percentage  content 
of  the  harder  portion  of  the  ore,  as  compared 
with  the  battery  pulps.  The  specifically  heavier 
pyritic  particles  naturally  predominate  in  the 
return,  and,  being  as  Mr.  Atkin  says,  "a  brittle 
mineral  easily  broken,"  are  actually  anadvan 
to  the  tube  mills. 

Several  critics  lay  stress  on  the  different  working 
conditions  in  various  crushing  appliances  and  the 
impossibility  of  applying  one  and  the  same  law  to 
all  of  them.  They  forget  that  the  object  of  such 
laws  Is  to  establish  a  standard  by  which  to 
measure  the  relative  values  of  the  work  done.  I  >1 
course,  different  working  conditions  affect  effici- 
ency, and  it  is  just  the  extent  of  these  effect- 
that  we  measure  by  means  of  grading  analyses 
taken  at  the  in  et  and  discharge  of  the  machine 

It  may  be  noted  in  passing  that  the  working 
conditions  of  stamps  and  tube-mills  are  noi 
widely  different  as  is  generally  believed.  The 
following  simple  example  will  show  this.  Assume 
that  a  stamp  (1,250  lbs.  falling  weight,  8in. 
height  and  100  drops  per  minute)  crushes  5*2 
tons  per  24  hours  through  a  0*017  in.  mesh, 
producing  a  pulp  of  24*3  E.U.  The  duty  per 
minute  is  thus  7*22  lbs.  The  time  required  to 
crush  1  lb,  is  0*138  minutes,  and  during  tM  time 
1 3 *8  drops  take  place.  It  would  be  interesting 
to  know  how  many  E  U.  per  blow  can  be  pro 
duced  by  direct  impact  under  the  most  favourable 
conditions.  In  any  case,  it  is  clear  that  the  work 
done  by  the  above  13*8  blows  is  very  small,  and 
it  follows  that  a  large  portion  of  th"  work  must 
have  been  done  in  a  verj  inefficient  way.  probably 
by  attrition  and  abrasion  of  the  particle-  as  they 
are  shifted  and  moved  about  in  the  mortar  box. 
As  a  matter  of  fact,  the  particles  of  a  battery 
pulp  are  all  more  or  less  rounded,  with  the 
corners  broken  off,  and  in  this  respect  do  not 
differ  materially  from  the  particles  of  the  pulp 
Ing  the  tube  mills. 

Methods  of  Computation  of  Crushing  Efficu  ncy, 
— If  the  so-called   Rittinger's  theory  of  propor 
tionality  of  the  work  done  in  crushing  to  the 
surfaces    exposed    were    correct,    the  work    done 
would  also  be  proportional  to  all  those  functions 
of  the  particles  which  vary  in  the  same  ratii 
the  surfaces,  for  instance,  the  areas  of  the  fractures, 
each  fracture  being  equivalent   to  two   Burfa< 
A-  far  as  I  am  aware  all  methods  of  computation 
of  crushing  efficiency  hitherto  published  repl 

the    purpose    of   determining  the    relative 
\alue    of    the    work    done,    the  the 

area    ol     sui  fai  es    oi     Fracl    n       by    th 


other     functions     varying      in     the    sai 

and    measurable   by  gradj    o 

S.  11.    I  iud    \V.   A.  Caldecott  i    to 

start  an   investigation  of  the  than  to  lay 

down    any    rules   in   regard   to  it.  th< 

representation    of   the   efficiency  by    the 

Iprocals  of  the   diamet  the    parti<  * 

y\<  i  T  >_\  lor  assumed  the  sq 

the  diai  I   Mr.  I!.  W.  Chapman,  of  the 

Adelaide    I  Ini  proposed  as  the  efficii 

factor  the  number  ol  meshes   per   lin.  in.  of  any 

-    with    a    constant     ratio    ]„■[• 
diameter  of  wire  and  mesh   aperture,  such  as  the 
I.M.  M 

All  these  methods  being  based  on  an  en 
theory,  are    bound    to  mlts,   which. 

though      clearly      apparent     over     the     complete 

Lrve"arenot  so  visible  over  small  section 
it.      In  tin-  r  example,  of   the   small  r 

of  grades  covering  the  intake  and  disci 
tube  null  pulp,  tin-  error  is  not  so  obvii 
serious  as  it  i<  in  that  of  the  feed   and    discfa 

of  a  stamp  battery,  or  in  those  of  efficiency 
comparisons   between  and    tine   crusl 

appliances.      In  such  a  tin-   latter,  if   the 

calculations  are  based  on  the  surfaces,  th-  results 
are  obviously  absurd. 

Th  _        soi  bed  in  crushing  due  to 

Kick's  law)  being  proportional  to  the  reduction 
in  volume,  the  volume  or  weight  of  the  particles 
is  the  only  true  basis  tor  establishing  the  relative 
value-   of   the    work    done.       Bowever,    a-    the 

rmi nation   of   the    average    weights 
particle-  ..i  each  grade  is  impossible  in   pi 
we    may    substitute    for    the    volume   any    other 
function  which  s  the  volume  and  is  measur- 

able by  grading  such  as,  for  instance,  the  cubes 
of  the  diameter-,  or  better  still,  the  ordinal 
numbers  of  the  suggested  standard  grades 
the  reduction  Bcale  having  a  ratio  of  .',.  It  will 
be  shown  later  on  that  this  theoretically  an 
objectionable  method  holds  good  in  practical 
work  without  limitation    in    the   i  _■  ides. 

RelatitM     Mechanical    Merit*    of  Stampt 
TuL,    Mills.    -The    intention    of    my    paper   b 
primarily  to  submit  the  method  proposed  for  the 
calculation  of  efficiency  t<>  discussion,  the  question 
of  the  relative  merits  of  crushing applianc* 
-tand  over,  and  it  i-   only    dealt    with    here  \i. 
Bnables  us  to  ascertain    the   correcti 
and   to  demonstrate   the    practicability   of   tin- 
method. 

Most  of  my  Johannesburg  critics  took  to  li- 
the incidental  remark  that  tube  mills,  '•  ui 
tic  condition  of  the  example  givei 

th.-    mechanical    effi  M:      II     A. 
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White  is  at  a  loss  to  undertand  why  I  did  not  go 
a  little  further,  and  show  by  adopting  stamps  for 
secondary  grinding  how  three-quarters  of  the 
[lower,  now  wasted  in  the  tube,  could  be 
saved. 

The  question  is  reasonable,  seeing  that  he  also 
finds  the  other  statement  contained  in  the  same 
paper,  that  the  efficiency  of  stamps  falls  off 
rapidly  with  the  fineness  of  the  screen  used, 
scarcely  in  accord  with  practical  experience. 

Mr.  E.  H.  Johnson  communicates  the  results 
of  two  typical  crushing  trials  conducted  at  the 
Cason  and  Angelo  mills,  which,  he  claims, 
hardly  support  the  contentions  of  my  paper 
and  which,  in  his  opinion,  express  the  position 
more  accurately  than  my  theoretical  develop- 
ment of  Kick's  law.  His  calculations  are  based 
on  what  I  consider  a  purely  imaginary  law  and 
<iii  the  empiric  formula  of  the  -  90  tons. 
Since  I  have  already,  without  contradiction, 
stigmatised  these  methods  of  calculation  as 
horribly  unscientific,  barbarous  and  ghastly, 
he     will     appreciate     my     courtesy    when    in 


criticising  his  figures  I  simply  say  that  I  am 
very  glad  that  they  are  not  in  accord  with  mine. 
The  following  considerations  demonstrate  how 
the  enormous  increase  of  surfaces  in  the  finer 
grades  may  easily  lead  to  erroneous  interpretation. 
By  the  statement  made  by  Mr.  E.  H.  Johnson  in 
his  contribution  that  the  stamp  and  tube  mill 
combination  produces  9*5%  more  surfaces  than 
the  stamps  alone,  the  impression  is — perhaps 
unintentionally — produced  that  the  useful  work 
had  been  increased  in  this  proportion.  The 
assay  value  of  the  ore  being  given  by  weight  is, 
however,  in  both  cases  the  same,  and  the  only 
gain  to  be  derived  from  the  additional  energy 
spent  for  the  further  reduction  of  the  pulp, 
is  to  be  looked  for  in  the  direction  of  higher 
extraction,  which  in  the  present  case,  under  fair 
assumptions,  amounts  to  about  1%. 

Making  use  of  the  data  given  by  Mr.  Johnson 
and  completing  it  by  an  additional  example  of 
single  stamp  crushing  (New  Kleinfontein  mine), 
the  relative  efficiencies  of  stamps  and  tube  mills, 
calculated  by  my  method,  work  out  as  follows  : — 
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From  these  figures  it  will  be  noted  : — 

1.  That  the  relative  efficiency  of  stamps  falls 
off  rapidly  from  78"3  for  9  mesh  screen  (0"27  in.) 
to  39"2  for  1,200  mesh   (-0177    in.)  and   to  331 

or  1,600  m.  (015  in.). 

2.  The  relative  mechanical  efficiency  of  com- 
bined stamps  and  tube  mills,  under  the  conditions 
of  the  above  example,  is  37 "3,  against  33-l  for 
single  stamp  crushing  through  1,600  mesh  c015 
in.),  and  39-2  through  1,200  mesh  (0177  in.). 
Single  stamp  crushing  through  1,200  mesh  is 
therefore  somewhat  mine  efficient  than  double 
stage  crushing  but  at  the  expense  of  a  coarser 
final  pulp.  On  the  other  hand,  stage  crushing 
is  more  efficient  if  compared  with  the  stamp 
crushing  through  the  1,600  mesh  ("015  in.). 

•'!.  The  relative  mechanical  efficiency  of  the  tube 
mill  is  about  one  quarter  that  of  the  coarse 
crushing  stamp,  but,  compared  with  the  stamp 
crushing  through  the  fine  screen  (1,600  mesh) 
the  ratio  increases  in  favour  of  the  tube  mill  to 
about  two-thirds  of  the  fine  crushing  stamp. 

On  January  19th,  1910,  a  report  had  already 
been  submitted  to  the  Mines  Trials  Committee, 
in  which  it  was  clearly  laid  down  and  shown 
graphically,  that  single  -tamp  crushing  appears 
to  reach  the  limit  of  economy  at  about  1,200  to 
1,400  mesh,  corresponding  to  a  final  pulp  of 
about  24  "5  EU.  (say  16  of  the  +60  grade) 
For  the  production  of  finer  final  pulp  si  _ 
crushing  proves  to  be  more  efficient,  provided 
that  the  additional  expenditure  is  paid  for  by  the 
higher  extraction  to  be  expected.  The  economic 
advantages  of  regi hiding  by  tube  mills  are 
only  pronounced  when  the   very  coarsest  battery 

ns  are  used,  whilst  the  intermediate  stages 
all  show — If  any — small  advantages  or.  putting 
this  statement  in  the  word.-,  of  one  of  my 
conclusions  :  "  Not  only  the  mechanical,  but 
also  the  economic  efficiency  increases  with 
the  of  the  battery  screen,  and.  even   a 

1  mesh  sci  ecu  (0*404  in.)  appears  not  yel  to  mark 
the  limit  of  the  highest  efficiency 

Economic  Considerations.  To  deal  with 
economic  efficiency  and  capital  expenditure 
would  lead  us  still  further  afield,  and  even  the 
approximate     figures     would     requin  ajtby 

comment.     Accounts    and    elab  rate    statist 
although   admirably  done  on  all    minis   from    < 

ssional  point  of  view,  entirely  fail  to  give  to 

the  engineer  any  grasp  of  the  working  I  in 

dividual  units  or  to  inform  him  ol  the  economical 

merits  of  intended  innovations  and  improvem  snts. 

accounts  at  for  all    the   princi|  al 

units,  but  they  are  spoilt   by  a  mo i  l<  m  arbi 

trary  monthly  distribution  <  d  expei 

ing  expenses  which  should  more  corn 

ded  as  such,  [terns,  such  as  mill  transport, 
water  servii  .  ing  and  a  impling,  pulp  i 


tion,  etc.,  are  generally  charged  as  a  whole  v 
mill  account  and  the  tube  mills  live  as   paras 
at  the  expense  of  the  stamp-.     As    long  as  they 
were  few,  it  was  admissible  to  consider  them 
simple   auxiliary  machines,  but  now,  with  wb 
sale  tube-milling,  they  should  share    in    fair    pri 
portion  in  these  general  expenses,  incurred di 
the  travelling  of  the  ore  through  the  plant  from  the 
crusher  station  to  the  cyanide   works.      The  diffi 
culty  of  distributing  the*  Rowing   to  the 

variety  of  methods  of  account,  renders  it  pra 
ally  impossible  either    to    make   accurate  com 
parisons  of,  or  to  form  correct  opinions  on  the 
capital   and    running  costs  imps    and    • 

mills  :   the  uence   being  that  the  opinions 

on    these    costs    are    still    as   divergent    at 
the  time  of  the    Mining    Industry   Commission 
enquiry     (1908         In    calculating    capital    i 
allowance    mu>t    be    made    for  additional    plant 
required  in  the  tube  mill  circuit,  such  as  launders, 
dewatering    cone.-,     pumps    for    relifting    pulp, 
motors,  buildings,  etc.,  and  in  the  case  of  weight- 
ing up  existing  stamps,  it  must  be  remembered 
that   the  economic  advantages  gained  by   over 
loading  an  existing  plant  have  no  necessary 
nections    with    the   merit-  of   the  new  crusl 
policy. 

It  is  hardly  necessary  to  mention  tl 
the  sensational  periodical  publications  of  daily 
increasing  -tamp  duties  have  never  had  any  effect 
on  the  man  in  the  street,  who  thanks  to  his 
common  sense  has  always  been  aware  that 
correspondingly  more  work  has  to  be  done  by  the 
secondary  crushing  appliam 

By    taking   al)    these    points    into   considi 
tion    the    dreams    of    hidden     treasure    vanish 
in    the   light    of   logical    reasoning   and   con 
figures.     It  will  be  found  that  the  relative  mi 
of  the  two  systems  are  bo  close  that  the  decu 
depends  in   each  individual  case  upon  the  nati 
of  the  ore  or  upon  other  lord  conditions. 

Then-  can  be  no  doubt  that  the  decided  advant- 
ages shown  by  the  the.  calculations  for  the 
\.  i  v  I  battery  n  eshi  -  «  ill  be  1  in 
new  plant-,  but  when  it  comes  to  banging  uj 

h   m  ii  \  "  to  crush    with    140 

ipa  more  than  we  do  now  with  the  wholi 
our    820    -tain;  -    with  quently    m 

decreased  co  w  d.   Fit 

considei   I  re  prid 

tionising   Rand   milling 
ii  .t  only  the  considi 

the  new  plant,   but 

charges  on  the  < 

Theory  an 
the  yi  ai  I)  tol  luction 

:        ,;      ..Ii     pUI  | 

methoi 
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charges,"  which,  on  some  mines,  for  instance, 
include  items  such  as  surface  maintenance,  where- 
as on  ether  mines,  a  portion  of  this  maintenance 
cost  is  included  in  reduction  costs.  In  his 
memorable  and  illuminating  contribution  to  Dr. 
(Jaldecott's  paper  on  the  development  of  heavy 
gravitation  stamps,  Mr.  E.  J.  Way  gives  a  tabular 
c  tmparison  of  the  costs  of  30  mines,  where  double 
stage  crushing  is  in  vogue,  with  the  costs  at  the 
Xew  Kleinfontein  mine  (which  has  never  adopted 
tube  mills)  showing  that  the  reduction  expenses 
are  lower  than  at  the  Xew  Kleinfontein  in  only 
four  mines,  and  that  for  reasons  easily  explained; 
whilst  by  taking  the  total  reduction  costs  and 
general  charges  (which  total  alone  is  a  fair  basis 
for  comparison),  the  cost  per  ton  milled  at  the 
N't'W  Kleinfontein  mine  (4s.  6'894d ,  with  a 
monthly  output  rf  38,599  tons)  is  lower  than  on 
any  other  mine,  including  those  crushing  over 
100,000  tons  per  month.  (East  Rand  Proprietary 
Mines  157,243  tons  per  month,  5s.  6"731d.  per 
ton.  Crown  Mines  121,100  tons  per  month, 
Ll'625d.  per  ton.) 

The  practical  experience  obtained  from  what 
may  be  called  "year-long  "  trial  runs  is  in  perfect 
accord  with  the  position  as  arrived  at  and  laid 
down  by  my  theoretical  conclusions.  No  attempt 
lii>  ever  been  made  to  contradict  Mr.  Way's 
figures,  and  the  only  answer  forthcoming  to  his 
strong  plea  that  more  accurate  data  should  be 
produced  in  support  of  the  marvels  advertised  in 
newspaper  articles  and  chairmen's  speeches,  was 
the  remark  that  "the  extent  to  which  the  capital 
cost  of  large  modern  Rand  reduction  plants  has 
been  reduced  in  recent  years  is  as  yet  hardly 
realised,'  and  the  cheap  rhetorical  gibe  :  that  the 
practical  man  who  judges  by  actual  facts  may 
consider  as  a  sufficient  proof  of  the  soundness 
of  the  views  expressed  by  Mr.  Way,  that  on 
his  recommendation,  the  Benoni  Consolidated 
Gold  Mines  decided  on  a  crushing  plant  with 
heavier  stamps  than  any  as  yet  in  operation 
here  and  with  a  higher  ratio  of  tube  mills  to 
stamps  than  has  yet  been  adopted  in  regular 
practice  en  the  Eland.  This  proves,  in  any  case, 
that  Mr.  Way  is  unprejudiced.  By  skipping  the 
intermediate  stages  and  at  once  adopting  the 
coarsest  possible  crushing,  he  is  only  drawing 
correct  conclusions  from  the  trials  and  research 
work  executed  by  the  Mines  Trials  Committee. 
Theory  proves  that  decided  advantages  are  to  be 
expected  only  by  the  adoption  of  the  heaviest 
iips   and    coars  reens   and   if   they   are 

realised  the  onus  of  proof  of  the  "absurdity 
and  nn  trust  worthiness  of  my  method  of  efficiency 
computation  still  lies  on  the  other  side. 

The  good  efficiency  attributed  to  stamps  by  my 

od  of  calculation  is  in  practice  borne  out  by 

'    that   all    attempts   to   replace  them   by 


something  better  have  hitherto  failed.  In  any 
case,  they  will  not  be  superseded  by  our  present 
tube  mills.  With  the  coarsest  meshes  the  stamps 
nearly  encroach  on  the  domain  of  the  ore  breakers, 
and  even  the  most  rabid  tube-mill-progressists 
are  afraid  to  consider  the  possibility  of  feeding 
the  tube  mills  directly  from  the  crushers,  pro- 
bably because  in  this  case  the  tube  mills  would 
have  to  be  self-supporting  and  could  no  longer 
live  as  parasites  at  the  expense  of  the  stamps. 

By  submitting  the  method  to  the  hard  test  of 
applying  it  to  ore-breakers  the  relative  mechanical 
efficiency  obtained  is,  as  a  rough  average,  about 
50.  (Stamps  vary  comparatively,  according  to 
mesh,  from  30  to  85,  and  tube  mills  from  13  to 
25.)  This  figure  appears  reasonable,  seeing  that 
the  efficiency  of  ore-breakers  is  being  probably 
over-estimated  as  up  to  40%  of  the  rock  hauled  is 
already  broken  to  the  size  of  the  discharge.  All 
methods  of  efficiency  computation  by  "  surfaces  " 
fail  completely  in  this  case,  giving  such  low 
efficiencies  for  ore  breakers  that  it  would  not  be 
worth  while  to  have  them  running. 

The  conclusions  arrived  at  with  regard  to  the 
varying  efficiency  of  stamps  and  tube-mills  in- 
dividually under  different  working  conditions 
met  with  little  or  no  contradiction,  and  some  of 
them  are  now  successfully  acted  upon  in  actual 
practice. 

Final  Remarks. — From  the  great  number  of 
tests  executed  on  behalf  of  the  Mines  Trials 
Committee,  especially  from  those  executed  in 
series,  it  has  been  ascertained  that  the  proposed 
method,  if  judiciously  applied,  is  remarkably 
reliable  and  trustworthy.  The  fact  that  its 
application  must  be  limited  to  materials  of  equal 
technological  state  does  not  seriously  diminish 
its  practical  value,  as  the  industry  of  grinding 
has  become  so  specialised  that  the  possibility  of 
establishing  the  relative  merits  of  crushing 
appliances  in  dealing  with  any  type  of  raw 
materials  is  already  a  valuable  first  step. 

Completely  independent  from  the  question  of 
the  merits  of  the  method  of  computation  are  the 
following  two  factors  which  affect  the  accuracy 
of  the  computation  to  a  certain  extent  : — 

1.  The  difficulty  of  obtaining  representative 
average  samples,  particularly  in  the  case 
of  battery  feeds,  as  these  samples  are 
subject  to  considerable  variations  in  their 
composition  with  regard  to  sizing.  By 
assuming  in  rough  calculations  their  relative 
mechanical  value  in  the  average  to  be 
represented  by  the  0  grade,  i.e.,  by  the  size 
determined  by  the  1  in.  screen,  we  are  not 
erring  as  much  as  Mr.  Johnson  would  make 
us  believe  when  he  states  that  the  stamps 
receive  credit  for  the  reduction  of  10%  of 
the   ore  which  was   already   finer    than   60 
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\hi. i:\im  M. 
\l\    reply    was  already    written   when    I    w 
mred  by  Mr.  E.  II.  Johnson  with  knee 

copy   ol    bis    second    contribution,      giving    1 1 » •  - 
experimental    results   ol     separating    the    fii 
portion  ol   the  batterj  feed  from  the 
and  taking  it  direct  t<>  the  tube  mill. 


mesh    before  it   reached   the   battery.       Be 

overlooks   the  fact  that  the   67  7   '   of  the 
6  mesh   contain    a    large   amount    of    ruck 
remaining  on  the  1  in.  screen,  the  reduction 
of  which  to  the  0  grade  compensates  for  the 
work  already  done. 
2.   The  more  or  less  arbitrary  assumption  of  an 
average  size  for  the  -  200  grade.      It  is  quite 
apparent  that  the  average  size  of  a  final  pulp 
leaving  a  tube-mill  with  64'7%  -  200   mesh 
isbound   to   be   much    finer   than    that    of  a 
battery  pulp  with  only  21'2  0  of  this  grade. 
In  taking  however,  as  I  have  done,  all  pulp 
of   the  mechanical   value   of    28    E.U.    into 
account.    I    have   been    guided    by  the  con- 
sideration that  for  Rand  me  a  further  reduc- 
tion of  the  -  200  sands  simply  means  mere 
waste  of  energy,  and  that  from  the  point    of 
view  of  practical  efficiency  even  this  figure  is 
too  high.     The   large  amount  of  work  over- 
done in  tube-mills  is  chiefly  responsibli 
their  inefficiency,  and  in  my  opinion   conical 
tube-mills    mark   an    improvement   in    this 
direction. 
In  conclusion,   I  wish    to   record    my    hearty 
thanks  to  the  many   contributors   for  the  atten 
tion  they  gave   to   the   paper,    especially   to   Mr. 
MacDermott,  who,   in   introducing   it    with    kind 
and  indulgent  remarks,  thought  it  worthy  of  the 
hospitality    of    the    Institution    of    Mining    and 
Mi  tallorgy.     The  recognition  and   the  apprecia- 
tion  of  the    importance   of   my   introducing   the 
energy    factor    into    grading    analyses,    kindly 
expressed  by  Mr.  H.  L.  Sulman  and  others,  gives 
us  hope  that  they  will  not    lose    right   of   it   and 
that  they  will  find  some  further  time  t  !  spare  for 
its  closer   investigation.      Those    who  admit   the 
practical    value   of   systematically   executed    re 
Bearch  work,  will  join  me  in  my  appreciation   of 
the  liberality  of  the    Mims   Trial-   Committee  in 
permitting  the  publication  of  data  obtained  in  tin- 
course    of    investigation    work    executed    on    its 
behalf  and  of  its  broadmindedness  in  allow  ing  the 
free    expression    of    quite    personal    views   and 
opinions,  which,  if  scientific  problems  were  to  be 
settled  in  conclave,  would,  in  the  present   si 
perhaps  be  those  of  a  minority 

Not  i  Please  add  in  the  furmuUe  tfiven  in  I  able 
11  t lie  figures  and  letter-  printed  below  in  licavj  i\  pe, 
an  omirsion  which  was  unfortnnalelj  overlookecf. 


Compared    with    the  example  of  doubl 
crushing  given  in  his  previous  contribution,   the 
mechanical  value  of  the  final  pulp,  under  the  m  « 
working  conditions  has  increased  from  26*09  Kl 
to  27'27  El "  and  the  relative  mechanical  effici 

now  works  out  at:      ?S    toM  *  27'27    E       57  1 

1 50  h.p. 
as  against  .'1,  :)  of  the  previous  example. 

The  data  available  are   not   sufficient  ter- 

mine   the    proportion    in    which    the    -ingle    units 
contribute  to  this  improvement.     In  my  opinion 
the  credit  is  entirely  due  to  the  increased  efficii 
of  the  tube  mill  in  consequence  of  the  incre 
coarseness  of  its  feed.      The    same    results    would 
have   been    obtained      and   by  experimental    tests 
they  have  been  proved  obtainable— by  usit 
very    coarse   battery    mesh.      The   great   capacity 
and  efficiency  of  tube  nulls  with  coarse  teed   has 
been  proved  more  than  a  year  ago,  and  the  results 
ie  first   practical  application   of  this  fact,  by 
Mr.  Johnson  at  the    East  band  and  by  Mr.  Way, 
at  the  Benoni  Consolidated,  will  be  awaited  with 
it  intere.-t. 

Mr.  Johnson's  remark,  "that  we  are  only  just 
beginning  to  realize  the  possibilities  of  the  tube 
mill"  is  gratifying  to   me,  as  it   proves  thai     I 
have  not  been  hammering  away  quite  in  vain 
two   years    at    a    point    admittedly    capable 
improvement. 

An  account  of  the  laws  of  ore  crushing  and  - 
experiments  executed  in   that    connection    i-   c 
tained    in  a  work  by  F.  Kick  : — "  1  >a-  Gesetz  di  i 
proportionalen    Wideratande   und    -cine    Anwei 
dung,"  Leipzig,  I  v~ 

The  President:     I   have  pleasure  in  asking 
you   to  accord  a   verj    hearty  vote  of  thank 
Mr.  Stadler  for  his  interesting  reply.     ]   am  sure 
it    is   quite    in    the    best    control 
of  this  Society  and  I  fancy  the  subject  will  require 
to  be  reopened  again. 
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Mr.  Brazier's  curves  are  interesting,  but  would 
have  been  more  so  had  he  given  another,  showing 
what  happened  a  week  later,  making  it,  say,  the 
15th  or  ltith  day  after  the  clean  up.  I  quite 
agree  with  him  that  it  is  folly  to  keep  the  zinc  in 
the  store  if  it  can  be  of  any  use  in  the  boxes,  but 
1  am  still  open  to  conviction  that  eight  or  more 
compartments  should  be  used  when  exactly  the 
same  results  can  be  obtained  with  six.  Admit- 
ting that  it  is  only  a  question  of  labour,  surely 
that  alone  is  a  point  worth  considering  in  these 
days  of  record-breaking  in  working  costs. 

With  reference  to  his  paragraph  on  tempera- 
tures, Mr.  Brazier's  experience  appears  to  be  in 
direct  contradiction  to  that  witnessed  here,  and  I 
append  some  figures  extending  over  a  period  of 
three  months  showing  comparison  between  the 
results  previous  to  installation  of  heat  and  the 
corresponding  winter  months  in  the  following 
year  after  installation.  It  will  be  seen  that  on 
the  average,  the  temperature  was  increased  by 
20"  F.  The  remaining  figures  speak  for  them- 
selves. 

Before   Utilizing    Waste  Heat. 


KCN. 

XaOH. 

Assa\ 

\  alue 
entering 

I:- 1\.  is 
dwt. 

0-331 
•366 
•357 

Assay 

Value 

leaving 

Boxes 

(hvt. 

Tons 
Solution 
per  cub 

ft.  of 
Zinc  per 
24  hours 

Temper- 
ature at 
Head  of 
Boxes 

I'. 

June  '08|o-010 

July     •       010 
August-      0  1 1 

0-0140 

•ii  15i) 
OHO 

0033 
•041 
•033 

1-58 
1-42 
1-59 

564 

53-8 
57-2 

rages    "OlO 

•0140 

•351 

•036 

1-53 

558 

After  Installation. 


June  'U9 
July      - 
August- 

0-008 
•006 
•006 

0-0140 
•0157 
•0156 

0-412 
■381 
■362 

o-oio 

•015 
•013 

2-08 

2-17 
2  16 

738 
76-3 
77-4 

Averages 

•007 

0151     -385 

013 

2-14 

75-8 

One  very  important  point  not  to  be  overlooked 
is  the  increased  amount  of  solution  it  was  pos- 
sible to  precipitate.  To  sum  it  up  shortly,  there 
ia   '  mmption    of     cyanide,    better   results 

c    flow.       Mr.    White's    statement    on 
atures  also  verifies  the  above  inasmuch  as 
be  saya  he  found  004      "  tree  cyanide  "  sufficient 
with  hotter  solution  up  to  28    C.     Heated  solu- 
tion sponsible  for  the  comparative 
e  of   white   precipitate  in  the  boxes  here, 
it    i-  somewhat   peculiar   why    the   reverse 
should  be  the  case  at  the  Crown  Mines. 
Mr.    Praser  Alexander  advocates  the  use    of 
Departments  of  zinc,  "if  only  for  filtering 


purposes."  Can  not  a  substitute  just  as  efficient 
and  much  cheaper  be  found — coir  for  instance, 
which  if  placed  in  the  last  compartment  of  an 
extractor,  could  be  taken  out  at  each  clean-up, 
washed,  and  replaced  .' 

In  reply  to  the  point  raised  by  Mr.  White  as 
to  the  accuracy  of  assays,  I  may  say  that  for  all 
the  solutions  quoted  in  my  paper,  our  assayer 
worked  with  40  assay  tons  in  duplicate.  When 
there  was  a  discrepancy  between  the  two  results, 
a  "  mean  "  was  taken  which  gave  a  value  on  80 
assay  tons.  I  hope  Mr.  White  will  admit  that 
this  is  working  to  a  very  fine  point,  and  accurate 
enough  for  any  experiments  in  connection  with 
solutions. 

Attention  is  drawn  by  Mr.  Hayward  Johnson 
to  the  fact  that  on  some  plants  the  flow  of  solu- 
tion is  not  regular.  This  often  happens  here 
when  the  rate  varies  from  150  to  200  tons  per 
box  per  24  hours,  but  precipitation  does  not 
appear  to  be  affected  thereby.  It  is  unfortunate 
that  Mr.  Johnson  was  unable  to  get  an  analysis 
of  the  coating  on  the  zinc,  as  it  is  difficult  to 
make  out  from  his  remarks  whether  it  was  white 
precipitate  or  a  deposit  caused  by  the  stope- 
sweeping. 

Below  is  an  analysis  of  a  substance  which  had 
accumulated  in  an  empty  compartment  at  the 
bottom  of  a  slime  box.  It  took  the  form  of  a 
thick  white  slime,  and  was  pumped  through  a 
filter  press.  When  calcined  it  was  very  light  in 
weight,  and  of  a  powdery  nature. 

Per  cent. 

Silica              ...  ...  6-94 

Iron  and  alumina  ...  4-30 

Lime              ...  ....  6-08 

Zinc  oxide     ...  ...  62-23 

Carbon  dioxide  ...  8 '19 

Loss  on  ignition  ...  11-57 


99-31 
(Carbonate  of  lime         ...      10"82 

Calculated  as   -  Carbonate  of  zinc         ...        9*70 
(Hydrate  of  zinc  ...      55-72 

The  remainder    of    the  zinc  had  most   probably 

become  dehydrated   in   drying  on  the  hot-plate. 

A  trace  of  ferro-cyanide  was  also  present. 

In  conclusion,  the  writer  can  hardly  believe 
that  the  information  desirable  on  this  subject  has 
been  exhausted,  and  trusts  that  it  will  again  be 
brought  forward  at  some  future  date. 

The  President :  We  thank  Mr.  Phillips  very 
much  for  his  reply  on  the  great  subject  of  preci- 
pitation, which  you  see  is  by  no  means  exhausted. 
I  should  like  to  ask  about  the  substance  analysed. 
What  preliminary  treatment  was  given  to  it  before 
analysis  1 
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Mr.  F.  D.  Phillips  (Member) :  It  received  no 
preliminary  treatment  before  analysis. 


NOTES  ON  BATTERY  PRACTICE. 


(Read  at  September  Meeting,  1910.) 


By  A.   R.  Stacpoole  (Member). 


DISCUSSION. 

Mr.  D.  J.  Pep'er  (Member)  :  The  author  in 
his  paper  made  sweeping  accusations  against  mill 
managers  and  amalgamators  on  the  Rand  for  not 
taking  an  interest  in  the  extraction  of  gold  in  the 
mills,  for  their  careless  way  of  recovering  black 
sand  and  the  handling  of  same. 

After  having  read  the  paper  over  carefully,  1 
could  Mine  to  no  other  conclusion  than  that  the 
author  must  be  an  absolute  stranger  on  the 
Hand,  for  he  seems  not  to  have  the  remotest  idea 
of  the  methods  in  vogue  in  mills  here.  Some  of 
his  recommendations  are  obsolete,  and  others 
unnecessary  and  cumbersome,  that  in  my  opinion 
they  are  not  worth  considering.  I  presume  the 
author  must  have  seen  these  practices  somewhere 
in  the  outside  districts,  and  it  he  will  visit  some 
of  our  large  mills  here  and  see  the  means  applied 
to  recover  all  the  gold  possible  from  the  ore  by 
amalgamation,  and  how  black  sand  is  really 
recovered  and  handled,  he  will  be  sure  to  form 
(piite  a  different  opinion.  Personally,  I  shall  be 
quite  pleased  to  show  the  author  over  the 
Ferreira  Deep  battery,  and  I  am  sure  that  other 
mill  managers  will  he  willing  to  do  the  same. 

The  author  asserts  that  mill  managers  and 
amalgamators  an-  rapidly  having  their  power  and 
responsibility  osurped  by  the  redaction  officer 
and  cyanide  manager,  but  have  themselves  to 
blame  for  it  ;  the  reason  he  gives  is  that  the  mill 
men  take  no  interest  in  the  extraction  "t  gold, 
but  simply  rush  as  much  tonnage  through  the 
mill  is  possible.  This  statement  I  consider  to 
be  misleading  and  unkind  to  mill  men  on  the 
Hand.  I  wonder  what  people  in  other  r"iuitries 
will  think  of  OS  here  a-  mill  men  when  reading 
such  a  statement  in  the  Journal,  notwithstanding 
that  our  mills  have  always  been  able  to  produce 
the  greatest  proportion  of  the  total  gold  recovered. 

With  respect  to  the  usurping  of  the  mill 
manager's  and  amalgamator's  responsibility  by  the 
cyanide  maoagei  as  stated,  supposing  thai  the 
cyanide  manager  usurps  the  responsibility  "t  the 
mill    manager,    will    it    be    conducive   t"    i 

.Its    in    the    mill    if    he    has    no   practical    null 

experience  I     Personally,  I  have  failed  up  to  the 


present    to   detect    any  improvement    in   the   few 

-  where  such  appointments  have  been  in 
either  in  gold  extraction,  crushing  or  costs  ;  there- 
tore  1  fail  to  see  where  the  cyanide  manager  has 
the  advantage  over  a  mill  manager.  I  can  quite 
understand  a  good  and  practical  cyanide  manager 
being  appointed  to  the  charge  ol  several  cyanide 
plants,  a  business  with  which  he  is  thoroughly 
conversant,  and  a  good  and  practical  mill  man 
being  appointed  to  the  charge  of  a  like  number  ol 
mills,  a  business  with  which  he  also  is  thoroughly 
conversant  Such  appointments  will  naturally 
lie  conducive  to  good  result.-. 

It  may  lie  said  the  crushing  can  be  watched, 
the  assays,  the  percentages  of  gold  recovered  ; 
this  sounds  very  well,  but  what  about  that 
very  important  factor,  the  upkeep  and  mainten- 
ance of  the  mill,  a  factor  which  is  so  Badly  over 
looked  in  many  cases  and  costing  thousands  of 
pounds  which  could  have  been  saved.  I  do  not 
claim  for  one  moment  that  there  is  not  room  for 
improvement  in  our  Hand  mills,  for  there  is 
always  room  for  improvement  in  all  classes  of 
business,  neither  will  I  deny  that  there  may  be 
a  certain  amount  of  slackness  in  some  install 
but  you  find  exceptional  cases  in  all  classes  ol 
business,  which  only  require  to  be  put  in  order. 
In  my  opinion  it  is  to  the  best  advantage  for 
many  reasons  that  these  two  departments  should 
lie  kept  separate,  for  a  one-man  government  has 
always  been  a  hopeless  failure,  whereas  party 
government  i-  the  great  success  of  the  day. 

One  great  drawback  which  mill  men  are  suf- 
fering under  is,  that  the  mills  have  no  one  at 
head  quarters  to  represent  that  department  in 
its  true  form.  Personally,  I  take  a  pride  in  mill 
work,  and  if  I  can  keep  all  the  gold  in  the  mill 
and  let  the  cyanide  works  have  none,  I  will  be 
more  than  pleased.  The  maintenance  of  a  mill 
Bhould  l>e  constantly  watched,  for  once  a  structure 
i-  shaken  there  will  he  no  end  to  trouble  and 
expense. 

With    regard    to    the   recovery    of    Hack    -and. 

it    i-    u  ssary    when    dressing    pi 

shut    off  the    v\ater    immediately    the  stamps 
hung  up.  for  that    will    mean    that     7 5        ol     tail 
ing      will     lie     collected     with      the      blaCI 

Neither  do     I     see  any    advantage    in    ho 

the      sand      down      the      plate      into      a      trough. 

The    water    should    be   allowed    to   tlow    over 

the      plate      after      the      -tali 

■i-.  and  then  -hut    off  :   by  that  t  ime   D 
of    the    ■  will    In  :     while    tie- 

black  -and  will  remain  on  the  plate,  which  should 
then  lie  brushed  up  with  a  soft  hair  -poke  brufli 

and  the  black  -and  placed  in  a  locked  dish.      I 

Bhould  l>c  >i 
there  need  be 
dislodged  by  ti 
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few  seconds,  since  it  remained  on  the  plate  when 
the  stamps  were  in  motion  and  pulp  running 
oyer  it.  At  the  Ferreira  Deep  the  black  sand 
recovered  by  the  above  method  gave  the  following 
results  :  of  total  amalgam  recovered  at  tube  mill 
plate  house,  black  sand  gave  59%,  scrapes  and 
other  sources  -11%:  in  the  battery  black  sand 
4:2  ,  scrapes  and  other  sources  58%,  which 
should  be  considered  satisfactory.  The  plates 
are  brushed  every  four  hours,  and  with  regard  to 
the  author's  truck  for  carrying  black  sand 
and  a  trolley  for  carrying  amalgam  and 
'■rushes,  I  do  not  think  it  necessary  to  comment 
on  them,  as  Mr.  Alexander  has  already  re- 
marked that  the  author  might  have  supplied  a 
horse  to  pull  the  truck.  An  amalgam  safe 
which  is  locked,  and  a  stamped-steel  dish  18  in. 
wide  and  8  in.  deep  tor  brushes  and  scrapers 
which  the  amalgamator  carries  with  him  from 
ate  to  plate  serve  the  purpose  quite  satisfactorily. 

When  changing  screens,  the  author  recommends 
the  use  of  an  apron,  for  what  purpose  I  am 
unable  to  ascertain,  as  the  methods  in  vogue  up 
to  the  present  have  been  found  satisfactory  to  every 
•  >ne  concerned.  If  the  author  were  fully  conver- 
sant with  the  subject  upon  which  he  has  written, 
he  would  find  in  actual  practice  a  different  proce 
dure  altogether,  and  I  would  rather  leave  it  for 
>thers,  who  have  practical  experience,  to  enlighten 
him  as  to  how  the  changing  of  screens  can  be 
effected. 

The  idea  of  putting  black  sand  or  barrel 
:-Mdue  through  the  mortars  is  in  my  opinion 
wrong,  for  on  high  grade  mines  the  barrel  residue 
is  still  of  high  ralue  and  is  likely  to  contaminate 
tailing  samples,  especially  when  such  residue  runs 
up  to  4  oz.  to  6  oz.  per  ton.  Sometimes  the 
barrel  residue  should  be  treated  by  itself  at  the 
cyanide  works  and  a  return  made  to  the  mill 
manager  of  gold  so  recovered. 

Screen  sampling  seems  to  be  a  vexed  question; 
mill  yield  plus  pulp  I  think  leaves  mill  men 
absolutely  in  the  dark.  In  my  opinion  the  mill 
manager  should  work  out  his  results  on  the  actual 
screen  value,  and  if  the  extraction  called  for  is  not 
what  is  produced  he  should  go  into  the  matter 
to  find  out  where  the  discrepancy  arises  and  have 
it  remedied. 

I  work  out  my  gold  recovery  on  the  assay 
vain-  every  day,  and  as  soon  as  I  find  a  discre- 
pancy 1  go  into  the  matter  right  away  and  find 
out  where  the  discrepancy  is  and  have  it  put 
right.  I  am  glad  to  say  that  actual  recovery  and 
igree  very  closely. 
.re,  with  Mr.  Pyle.s  that  launders  need  not 
be  lined  with  amalgam  if  plates  are  properly 
looked  after.  Prof.  Stanley  remarked  that  mill 
men  are  u,,t  taking  part  in  the  discussions.  In 
iny  case  I  must  admit  the  fact,  for  I  very  seldom 


attend  the  Society  meetings.  The  reason  is  that 
I  cannot  hear  when  any  interesting  remarks  are 
being  made,  and  therefore  cannot  take  part  in  the 
discussions.  Having  been  in  the  mill  for  23 
years,  my  hearing  is  badly  affected,  and  I  think 
the  same  applies  to  a  good  many  other  mill  men. 
At  the  same  time  it  must  be  borne  in  mind  that 
the  man  who  shouts  most  is  not  always  the  man 
most  to  be  relied  on. 

With  regard  to  the  disposal  of  amalgamating 
plates  in  the  batteries,  I  rather  prefer  to  reserve 
my  opinion  for  a  future  occasion.  Two  new 
reduction  plants  have  been  started  up  lately  where 
the  new  scheme  has  been  adopted.  Another  one 
will  be  started  soon  in  which  a  keen  interest  is 
being  taken  by  everyone  connected  with  the  gold 
industry,  and  it  is  to  be  hoped  that  the  returns 
will  show  a  great  success. 

In  conclusion,  I  may  say  that  the  author's 
paper  has  not  shown  anything  new  in  mill 
work,  nor  has  it  enlightened  any  practical  mill 
man  whatsoever,  and  as  the  Prof.  Stanley  remarked 
"  that  mill  men  are  not  taking  part  in  the  discus- 
sion," this  shows  that  the  paper  is  of  no  import- 
ance, and  should  have  been  criticised  by  the  com- 
mittee before  placing  it  before  the  members. 

Mr.  G.  A.  Robertson  (Member):  The  main 
questions  at  issue  in  the  author's  interesting  con- 
tribution are  to  show  some  weak  points  in  the  con- 
struction and  methods  of  handling  mill  clean 
up  plants.  The  illustrations  and  some  of  the 
methods  given  are  good,  and  with  the  exception 
of  the  overflow  from  the  "collecting  trough,"  the 
"  storage  tank  "  and  the  "trolleys,"  there  is  no 
really  new  departure  from  representative  Rand 
battery  practice. 

The  author  first  tells  us  that  the  power  of  the 
mill  manager  and  amalgamator  is  being  usurped 
by  the  cyanide  manager  and  reduction  officers, 
and  "  have  only  themselves  to  blame  for  it." 
When  first  I  read  this  I  thought  the  author  would 
be  able  to  bring  forward  some  tangible  evidence 
to  show  that  millmen  had  been  guilty  of  gross 
negligence  or  incapacity  to  conduct  their  depart- 
mental affairs,  but  instead  of  so  doing  the  author 
proceeds  to  make  a  sweeping  statement  to  the 
effect  that  millmen  paid  "  little  or  no  attention 
to  the  extraction  of  gold,  and  looked  upon  it  as 
his  first  and  almost  only  duty  to  crush."  It  is 
the  millman's  first  duty  to  crush  I  should  say, 
but  the  author  in  laying  down  the  duties  of 
amalgamators  would  appear  to  put  the  cart  before 
the  horse,  and  want  the  free  gold,  amalgam  and 
mercury  looked  after  as  the  "first  and  principal 
duty."  Instead  of  the  author  then  showing  us 
some  method  whereby  a  saving  might  be  made 
in  the  free  gold,  mercury,  and  amalgam  when  they 
find  their  way  into  the  cyanide  works,  he  proceeds 
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to  tell  us  how  to  collect  sand  from  plates  which 
even  though  a  part  of  it  were  lost  by  the  "clumsy 
method,"  which  I  think  died  out  on  the  Rand 
years  ago,  it  would  only  be  a  mere  bagatelle  to 
what  is  lost  incidental  to  the  production  of  amal- 
gam in  the  ordinary  course.  According  to  II.  H. 
.Johnson  and  F.  H.  Roche  "15%  of  the  entire 
mercury  fed  is  lost  .  .  .  and  it  is  well  known  that 
the  amount  of  gold  carried  away  and  totally  losl 
by  this  means  is  enormous."*  Another  authority 
in  commenting  on  the  quicksilver  situation  states 
that  the  "ordinary  stamp  mill  loses  20  or 
more"!  It  would  therefore  appear  to  he  duties 
extraordinary  "to  see  that  no  free  gold,  amalgam 
or  mercury  goes  over  the  end  of  the  amalgam 
plate."  Whether  the  author  meant  that  the 
words  "  to  see  "  is  visible  and  external  means  in 
the  collection  of  sand,  etc.,  and  invisible  in  the 
cases  just  cited  is  perhaps  not  altogether  void  of 
logic.  At  the  same  time  if  the  cyanide  manag 
usurps  the  power  and  responsibility  of  the  mill- 
man  he  wants  to  be  a  little  more  careful  in  defin- 
ing the  duties  of  amalgamators. 

I  do  not  see  any  advantage  to  be  gained  by  tin' 
design  of  collecting  trough  Fig.I.(p  1  1  3)  and  over- 
flow into  a  bucket.  Collecting  troughs  generally 
in  use  are  made  to  fit  the  launder  with  square 
edges  and  as  a  rule  catch  all  the  sand  desired, 
also  allowing  for  decanting  off  a  portion  of  the 
water  before  emptying  the  contents  into  a  bucket. 
Launders,  like  everything  else,  are  not  always 
designed  in  accordance  with  the  needs  of  practical 
experience,  so  no  doubt  in  that  case  the  author's 
overflow  would  allow  a  factor  of  safety  to  work 
upon  with  shallow  launders.  I  might  here 
point  out  that  the  plate  tail  launder  sloping 
towards  the  centre  as  shown  by  the  author, 
though  almost  generally  adopted,  is  not  required 
and  should  be  made  perfectly  horizontal  at  least 
6  in.  deep  by  6  in.  wide.  The  author's  brackets 
to  hold  the  trough  on  are  certainly  original. 
Kittles  are  generally  to  be  found  in  plate  launders 
which  being  cleaned  out  alternate  days  are  re- 
sponsible for  over  80%  of  the  silver  recovered 
which  escaped  from  the  amalgamated  plate. 
These  riflle>  meet  the  requirements  of  the  authoi  'a 

brackets.    I   am  of  opinion  that  instead  of  the  drop 

pipe  into  a  mercury  trap  the  fall  could  be  put  to 
more  profitable  use  by  allowing  the  pulp  to  pass 
down  a  flight  of  step  riffles  not  unlike  those  used 
by  the  Egyptians  and  illustrated  in  Johnson's 
"  Getting  Gold."  I  agree  with  the  author  about 
the  cleaning  out  of  the  troughs  in  ;>  cylindrical 
tank  set  on  a  carriage  because  -and  cannot  be 
properly  tipped  OUt  of  the  trough  int  »  a  !>uckrt. 
The  author  must  have  — d  some 
amalgamators  at    work    carrying    brushes   around 
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by  hand    '-full    of  amalgam."     I  agree  with   the 
author  that    "scratching  and  tearing    up 
plate  and  amalgam  "  should  not  be  allowed.     No 
doubt  the  use  of  the   rubber   apron   a 
by  the  author  would  obviate  this  trouble. 
by  "throwing   tools,   screen    pin-,    pulling 
gravel  out  of  mortar    box,    &C.,    on   to  the  pi 
The  storage  vat.  a-  illustrated  in  Fig.  •".  p.   1  13, 
is    the    proper    method    for    storing    com 
for    amalgam    barrel    treatment, 
milling    plants    have    the     amalgam    barrel 
accessories    placed    in    the    following    order: — 
Amalgam    barrel,    chute,     Batea,    amalgam 
plate,  settling  boxes,  the  overflow  from  th"  settling 
boxes    going   into   the    tailing   launder.        If   I 
tailing  launder   is  at  mill  floor   level,  rach  gi 
ally         j  the  amalgam  room   is 

at  the  end  of  the  mill,  it  will  i  ite  the  axle 

of  the    amalgam    barrel    being    6    ft.    ab  , 
level.        A  Storage    vat    of    •">    ton  capacity   IS   not 
uncommon  :  the  difficulty  however  arises  in  getting 
-auction    for   the    rearrangement    of   the  Btol 
vat  in  the   method    shown    by    the   author,  which 
in  many  cases  would,  T  am  afraid,  necessitate   an 
extension  of  the  building.     Simplifying  matf 
further  would    be    to    have    an    inclil 
haul  up  a  concentrate    collecting   trolley  and   tip 
direct  into    the   storage    vat.       Such   an 
ment  would  very  soon  pay  tor  itself  I  ecause  it  i- 
not  a  difficult    matter  to  coiled  concentrafc 
the  assay  value  of  loo  dwt.  from  traps.  A-.-.,  in 
the  tube  mill  circuit  from  a  milling  or.- of  (i  dwt. 
With  modification  in  the  handling    then   the   ton- 
dealt      with      could      be       trebled      without 
materially  affecting    the    assay    \  due    of  the 
centrate.       One   objection    to    amalgam    barrel 
treatment  of  concentrate  is  that  it  slimes  all  the 
silica  where  with  tube  mill  treatment  this  portion 

iff  readily,  allowing  the  pyrite  to  be  i 
finely  comminuted  for  subsequent   treatmei  t  by 
cyanide 

A  simplification  in    the   methods  adopted   in 
ting   "magnets"  or  "battery  chips"  would 
in    the    writer's    opinion    be     effected    by     t: 
ment     in    a    miniature     tube     mill.      "  W 
ing "    of    these     chips     is    generally    practised 
before     treatment,    hut     experiments    wei  t    to 

-how     that     fine    particles    i 

to  iron  or  Bteel  can  be 
hammer  ;   this  led  the  wi  iter  to  tl 
that  an   abrasive   action   to  the  "  chips 
i    off  the  amalgam,    which    would    tl 
i  »ed  b\  passing   through   a   fit 
the  dischai  \  tube  mill. 

The   .-ketch    repn  I    which    « 

partially   m  i 

short    pic.-,-  of  an    1 x  in.  p  . 

found     on     tic  i|>     bail 

ich  end.       I  _:    Up  tl, 
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with  magnets  and  steel  balls  a  gentle  stream  of 
water  at  A  would  undoubtedly  free  the  amalgam 
which  when  ground  fine  enough  would  pass 
through  the  fine  meshing  B.  The  proper 
diameter  of  meshing  and  aperture  would  easily 
be  determined  by  experiment.  This  tube  mill 
possesses  the  advantage  that  when  not  used  for 
the  purpose  stated  it  can  be  converted  into  an 
amalgam  barrel  by  the  bolting  of  a  plate  on  the 
discharge. 

Mr.  W.  C.  Brown  dealt  with  the  arrestment  of 
iron  from  the  tube  mill  circuit,*  and  Mr.  G.  O. 
Smart  emphasised  the  fact  that  a  magnetic 
separator  would  be  of  considerable  advantage. 
With  the  tendency  there  is  towards  coarse  crushing 
which  releases  increased  quantities  of  coarse  iron 
from  the  mortar  box,  thereby  increasing  the 
quantity  of  this  objectionable  product  in  the 
tube  mill  circuit,  the  use  of  a  magnetic  separator 
will  soon  become  essential,  likewise  a  quick 
method  of  treating  the  increased  quantity  of  these 
by-products. 

I  agree  with  the  author  that  mill  men 
Bhould  join  more  generally  in  the  discussions 
on  tube  mills  and  milling  in  general,  a  subject  in 
which  we  have  all  got  much  to  learn.  When  our 
chiefs,  however,  in  their  periodical  visits  round 
the  mines,  give  vent  to  free  expression  of 
opinion,  the  result  is  that  millmen  have  per- 
haps foolishly  converted  it  into  the  command- 
ment "Thou  shalt  not  adversely  criticise  my 
ideas,"  however  the  recent  speech  of  Mr.  Lionel 
Phillips,  who  pointed  out  before  a  kindred 
society  that  Consulting  Engineers  and  their 
chiefs  are  only  too  pleased  to  have  their 
faults  pointed  out,  ought  to  stimulate  free  ex- 
pression  of  speech,  without  which  we  are  ab- 
solutely in  the  dark.  We  have  heard  of  the 
good  points  of  various  processes  and  devices  ;  we 
now  want  to  know  of  their  bad  points  (if  any). 
These  are  more  likely  to  come  from  those  whose 
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daily  and  observant  attention  allows  them  to 
make  a  more  careful  scrutiny  of  varying  working 
conditions  in  the  ordinary  course  of  routine  work. 

I  am  afraid  many  of  us  do  not  agree  with  the 
author  that  free  gold  should  not  get  into  the 
cyanide  works.  Mr.  David  Gilmour  pointed 
out*  that  sufficient  amalgamated  plate  area 
was  required  for  the  tube  outflow  to  prevent 
enrichment  of  the  circuit,  the  overflow  from 
the  hydraulic  classifiers  also  passing  over  plates. 
On  the  other  hand,  the  tendency  is  to  have  all 
the  plates  in  the  tube  mill  circuit,  consequently  if 
the  pulp  from  the  stamp  mortar  is  not  amalga- 
mated, nor  the  overflow  from  the  hydraulic 
classifiers,  fine  free  gold  is  getting  into  the  sand 
charges,  and  the  first  stage  towards  the  elimina- 
tion of  gold  amalgamation  on  the  Band  has  been 
reached.  If  the  final  gold  extraction  is  as  good 
by  this  method  as  the  former  one,  does  it  not 
seem  probable  that  a  portion  of  the  gold  in  the 
tube  outflow  is  sufficiently  fine  to  be  also  amen- 
able to  cyanide  treatment.  Direct  reclassification 
of  the  tube  outflows  without  amalgamation  would 
also  add  to  the  quantity  of  fine  free  gold  in 
these  overflows,  the  underflows  passing  through 
another  tube  mill.  By  this  method  to  reclassify 
the  outflows  from  three  tube  mills  getting  in  all, 
say,  300  tons  to  pass  through  the  final  tube  mill 
would  reduce  the  number  of  plates  required  from 
say  24  to  8.  Maximum  mechanical  efficiency 
will  not  be  got  from  every  fourth  tube  mill  but 
that  is  not  of  much  consequence  in  a  large  plant, 
the  utility  of  the  idea  and  saving  in  capital 
expenditure  having  also  to  be  taken  into  account. 

Metallurgists  on  the  Band  have  long  pinned 
their  faith  on  the  use  of  mercury,  although  this 
silvery  liquid  has  been  dispensed  with  in  many 
cases  in  the  United  States  of  America  and  else- 
where. This,  of  course,  does  not  justify  its 
abolition  here,  and  no  doubt  the  failure  of  the 
Meyer  and  Charlton  minef  to  get  a  satisfactory 
gold  extraction  by  the  elimination  of  amalgama- 
tion will  no  doubt  strengthen  the  use  of  mercury 
for  a  further  period. 

Though  I  have  gone  a  little  outside  some  of 
the  points  dealt  with  in  the  author's  paper,  all 
of  it,  however,  can  be  considered  battery  practice. 

It  would  take  much  space  to  go  into  all  the 
details  of  the  author's  paper,  and  I  think  I  have 
let  him  oft'  lightly  on  one  or  two  points.  He  is 
methodical  in  details,  adopts  a  system,  and  by 
his  words  he  will  see  that  it  is  carried  out.  A 
few  more  papers  before  the  Society  on  battery 
practice,  a  wide  subject,  would  be  to  the  benefit 
of  all,  as  much  yet  remains  to  be  done  in  that 
direction 


See  this  Journal,  Sept.,  1910,  p.  134. 
t  Sec  Chairman's  speech,    Reporl    of  the  Company- 
A/iirii,,  Mining  Journal,  March  12,  l'Jlo. 
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NOTES     ON     THE     OCCURRENCE    AND 
CONCENTRATION    OF    TIN    ORE 


(Read  <d  October  Meeting,  1910.) 
By  ('.   Fred.  Thomas  (Menibei 

DI-.  i  S8ION. 

Mr.  E.  M.  Weston  (Mevib  I  am  afraid 

1  cannot  altogether  congratulate  Mr.  Thomas  on 
his  paper.  He  has  attempted  to  cover  far  too 
wide  a  field,  and  so  has  had  to  commit  himself  to 
many  vague  and  wide  generalizations  to  which 
numerous  important  exceptions  have  to  be  taken. 
He  does  not  also  appear  to  be  acquainted  with 
many  of  the  latest  developments  in  the  practice 
of  tin  ore  concentration. 

In    his     remarks     under     mispickel     we     first 
meet  with  a   somewhat   vague    statement.      "The 
extraction  of  mispickel   is  low  by  wet  concentra- 
tion and  selection   previous  to  milling   is  advis 
able."     Does  he  mean  that  it  is  very  much  more 
difficult  to  concentrate  a  mineral  with  a  hardness 
of  5*5 — 6,  a  .specific  gravity  of   5*76      6  •">,  which 
lias  not  a  very  distinct  cleavage,  than  for  instance 
chalcocite  with  a  hardness  of  only  2*5  -3  and  a 
specific    gravity    5*5    -5'8    from    which    a     7"' 
extraction  from  disseminated  ores  is  being  made  in 
modern  milling  plants  after  stamping  with  Nissen 
stamps  I    Arsenopyrite  is   being   concentrated  in 
many  gold  milling  plant-   to-day,  without   great 
difficulty,  as  experience  in   Deloro,  Canada,  and 
Lucknow.  N.S.W.,   has   proved.     Several  of  the 
Rhodesian   mines    would    obtain    I    think  better 
extraction  if  they  took  the  trouble  to  concentrate 
both  their  sand  and  slime   before  cyaniding.     I 
am    amazed    to    learn    that    (apparently    semper 
ubique    ah   omnihut)  wet    concentration  for  the 
extraction  of  the  sulphides  of  copper  is  tins: 
factory.     Of  course   this  depend.-   on  dozens 
condition-,  and   1  will  not  waste  the  time   of   this 
Society  by  qu  »ting  many  instances.     I  need  only 
mention  that  in  the  Tasmania  mine,  I 
Tasmania,  a  gold  bearing  quartz  ore  containii 
large   percentage    "I     sulphides    of   c  »pper   and 
iron  i-  treated  in    stamp    mill-.        The    sand    and 
slime    are    successful  I*  titrated,  yielding  a 

high  grade  concent  rati'  for   roasting,    while   the 
extraction  of  the  copper  renders   the  -and  .mien 
able  to  cyaniding.     The  author  reall)  should  try 
and    realize    thai    <  lor n wall  i-    ni  t  'he  un 
or  even  the  hull  o|  it 

'The  author  again  -leu-  thai   he  i-   nol 

that    in    some    parts    of    the  w 

no    mean-,    rare.       lie    i-  in  that   the  (  '..n.ih 

Mine-,    /..-ah  in.   Tasmania,  di 

'  i-ively.  and    th 

successfully  at  work,  designed  i  u    thi 
of  copper,  silver  and  tin  w  ith  an  outp 


H  1,000    per    month.      In    the    Ti  wlo    a  net. 

New  South  Wales,  an  extensive  bedded  de] 
is  now  being  mined.     It   i-  not  always  found  in 
slate  near  granite. 

I  nder    the   head   of   production   of    tin    the 
author    ap|  _norant    of    the    fact    that    very 

extensive  deposits  of  alluvial  tin  have  lately  I 
discovered  in  the  Niger   I  which  l>id 

fair  to  conn  for  the  stationary  or  declii 

output  ol  the  Straits   Settlements   and    Austra 

Under  the  head  of  occurrence,  what   does  the 
author  mean  by  "the fluidity  of  the  tin  product 
in   -melting.'"      I    am    surprised   at    the    hy 
stylists  of  the  Editorial  Committee  (with  the  I 

!\  A.  Rickard  before  their  eye-  passing  such 
an  expression,  especially  a-  some  of  these  purists 
objected  to  my  perfectly  legitimate  use  of  the 
word  "slab"  a-  a  verb  and  placed  it  in  inverted 
commas  as  if  it  were  a  coloured  person  in  white 
society.  Besides,  did  not  they  lay  impious  p 
across  some  of  Mr.  II.  Smith-  pet  mining 
terms.'  I  might  point  out  to  the  author 
that  the  tin  bearing  pipes  of  the  Transvaal 
not  unique,  as  everyone  knows  similar  pipe- 
occur  in  Inverill.  New  South  Wales,  In  dealing 
with  concentration  the  author  again  commits 
himself  to  ,  c-cathedra  statement-  that  require 
modifying,  lie  states  that  -and  from  a  modern 
tin-dressing  plant  should  not  re. pure  further 
treatment,  apparently  not  considering  that  this 
depends   entirely  on    the    tineie  the    till 

and  the  nature  of  the  gangue.    At  Mount  Biscl 
where  much  fine  ore  occur- in  a  hard  ironsb 
it  i-  neces-ary  t"  regrind  a  portion  of  the  sand  t 
a  proper  extraction.     A-  most  ol  the  tin  dress 
plants  of  Cornwall  are  or   v  For  their 

slime  losses  and  generally  inefficient  work,  I  am 
not  surprised  that  the  author  from  his  expi 
ventures  the  opinion  that    iv. •! 
not   exceed   80     .       If  the  . 1 1 it  1 1 ■  l  Austl 

he   will   find  that    better  woi  [uired 

better  mean-  used  for  obtaining  it  than  In- 
to he  acquainted  with.  The  Mount 
t  real  -  1 9,000  tons  of  ore  a  month 

than  I       Sid  )     .\  ith  '.mi  |  ion.    I ' 

i in i t  that  the  ( lornishiin  dn 
w hole  a  difficult  ore  t"  -l-^  with,  and  unl i 
25  j  _'",  considei  ing   the  <•;. 

worked    under,  he    did    really    good    v. 
not    alter    tin-    fact    l! 

.•  une  overtoCI 

demonstration   in    the 

modern  condltii 

wall   was  about 

This  would  tni 

indu  ' 

Cornish   tin 

the 
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date  Cornish  dressing  devices  on  young  and 
unsophisticated  tin  industries  in  other  countries.  I 
have  no  prejudice  against  Cornish  mine  methods. 
The  Cornish  miner  in  his  day  and  generation 
led  the  world  in  the  art  of  practical  mining  and  in 
the  evolution  of  one  type  of  pumping  machinery  ; 
but  he  got  wedded  to  these  methods  and  the 
refusal  to  adopt  more  up-to-date  methods  because 
they  did  not  come  from  Cornwall  nearly  wrecked 
the  Cornish  tin  industry.  When  I  state  that  out- 
of-date  methods  and  machinery  are  used  on  many 
of  the  new  mining  fields,  \  speak  from  what  I  have 
myself  seen  here  and  in  Australia  and  elsewhere, 
and  what  is  too  well  known  to  be  denied.  Cornish 
workers  have  a  rooted  disbelief  in  the  capacity 
my  vanner  such  as  the  '"Luring"  to  make  heads 
concentrates  and  middlings  from  slime.  Take 
again  the  famous  rag  frame.  Here  the  Cornish- 
man  excelled  himself  in  inventing  an  automatic 
device  to  save  labour,  which  he  so  freely  wastes 
despite  its  cheapness  on  his  sand  or  slime  buddle, 
and  he  is  so  proud  of  it  that  he  has  overlooked 
the  fact  that  he  has  deliberately  sacrificed  the  very 
quality  that  is  essential  in  such  a  device,  namely, 
area  of  settling  surface.  The  procedure  about 
the  famous  Red  river  in  Cornwall  is  somewhat  as 
follows  :  (I  have  heard  that  it  derives  its  name 
from  the  fact  that  the  ruby  tin  escaping  from 
the  concentrating  plants  is  in  such  quantity 
•'our  its  sand  red.  This  may,  of  course, 
i  wicked  libel).  The  mine  dressing  plants 
pass  the  slime  over  a  row  or  two  of  rag  frames, 
and  extract  about  10%  of  the  recoverable  values 
and  pass  the  slime  to  worker  No.  I.  on  the  lied 
Eiver.  Ee  does  the  same  and  passes  slime  on 
to  X.).  II..  and  so  on  to  No.  \\  or  VI.,  so  that 
about  60  [  of  the  recoverable  value  is  finally 
1-  Does  it  never  strike  any  of  these 
workers  that  if  the  tin  is  recoverable  it  is  just 
as  easily  recoverable  at  the  mines  as  by  six 
different  workers.  Australians  long  ago  discarded 
the  rag  frame  with  its  30  sq  ft.  of  settling 
surface  for  what  the  author  calls  "  strips  "  and 
does  not  explain  what  they  are.  I  suppose  some 
American  or  Australian  came  along  and  gave  the 
designers  of  the  South  Crofty  plant  some  hints, 
they  are  installed  there.  These  "  strips" 
in  Australia  consist  of  frames  made  of  T  and 
G,  6  x  \  in.,  pine  constructed  thus  : 

Each  tray  consists  merely  of  6  by  \  in.  T.and  G. 

pine  boards  held  together  by  two  :]  by  2  in.  pieces 

to  which  they  an-  nailed.     These  3   by  2  pieces 

form  the  sides  of  a  shallow  launder   of  which  the 

boards  form  the  bottom.      The  canvas  is  somewhat 

than  the  tray  in  order  to  overlap  the  next 

tray  and  is  secured  to  the  tray  by  light  strips  of 

pine     at     the     sides     lightly     nailed     on.       This 

■  >U1     '■><>  in.  wide,  and   just   the    width, 

than  the  width,  of  a  strip  of  Xo.  8  can- 


vas duck,  and  about  i  ft.  long.  These  are  simply 
stacked  in  three  or  four  layers  one  above  the 
other,  and  the  number  of  separate  rows  depend- 
ing on  the  quantity  of  slime  to  be  treated, 
and  are  given  the  proper  inclination.  A 
spare  row  is  provided.  The  concentrate  is 
collected  by  turning  the  water  off  one  row,  and  a 
boy  then  dips  the  individual  frames  in  a  tub  after 
running  fresh  water  over  them,  and  if  necessary 
gives  them  a  brush  over.  One  boy  can  look  after 
quite  a  large  plant,  and  labour  expenses  are 
negligible,  and  capital  cost  is  almost  nil.  In 
Bendigo  I  have  seen  gold  saved  on  these  strips 
after  passing  the  amalgamating  tables,  which  was 
so  fine  that  it  took  over  ten  minutes  to  settle  in 
a  bottle  of  water  after  it  was  shaken  up.  I 
believe  lag  frames  have  been  installed  on  some 
South  African  mines  where  the  cost  of  labour  to 
look  after  strips  of  this  kind  would  have  been  a 
negligible  quantity. 

In  this  connection  Mr.  Edward  Walker*  asked 
some  years  ago  "  why  is  it  that  a  succession  of 
from  a  dozen  to  20  tin  stream  works  between 
Dolcoath  and  the  sea  can  handle  the  same  tail- 
ings and  all  make  a  profit  ?  I  have  heard  many 
theories  put  forward,  varying  from  the  natural 
concentration  in  river  b;ds  to  the  growth  of  tin 
crystals  out  of  nothing." 

"  To  me  the  explanation  seems  quite  simple. 
Each  dressing  works  at  the  mines  or  at  the  tin- 
stream  works  passes  the  original  slimes  only  once 
over  the  rag  frame.  The  succeeding  series  of  rag 
frames  treat  the  concentrates  from  the  preced- 
ing ones.  With  such  a  slippery  article  as  tin 
oxide  it  is  obvious  that  the  settlement  of  the 
particles  on  the  surface  is  a  matter  of  chance,  and 
the  passage  of  the  slime  down  a  mere  6-ft. 
.length  is  not  sufficient  to  catch  5%  of  the  con- 
tents. From  this  point  of  view  it  is  easy  to  see 
why  constant  retreat ment  of  the  slime  pays  the 
various  tin  streamers,  and  why  the  last  streamers 
do  very  nearly  as  well  as  the  first." 

The  author's  opinions  on  the  origin  of  cassite- 
rite  in  the  Zaaiplaats  and  Groenfontein  pipes  are 
open  to  grave  question.  I  can  only  refer  him  to 
the  opinions  and  arguments  put  forward  by  Mr. 
R.  Kecknagel,  who  has  made  this  subject  a 
special  study.  As  the  core  of  the  pipes  consists 
of  altered  granite,  there  are  great  difficulties  in 
imagining  them  to  be  geysers  in  any  shape  or 
form,  and  all  the  evidence  points  to  them  never 
having  been  open  water  channels  of  any  sort.  I 
have  never  heard  responsible  geologists  declare 
that  simply  because  the  source  of  the  ores  is 
from  beneath,  it  is  reasonable  to  look  for  large 
deposits  in  depth.  In  most  mining  dej'th  is 
unfortunately  an  important  factor  tending  to 
poverty,    and   though   I   have   not    the    slightest 
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reason  to  suppose  that  the  tin  deposits  of  tin- 
Transvaal  are  only  superficial   or  that  prospects 

discourage  mining  in  depth,  yet  I  object  to  genera- 
lizations of  this  sort  as  tending  to  mislead. 

Tin  Ores. — The  author  has  neglected  to  mention 
the  unfortunate  association  of  ilmenite  or  titanic 
iron  with  cassiterite  in  many  parts  ol  South  Africa, 
[lmenite  is   frequently    mistaken    for   cassiterite 

and  owing  to  its  high  Specific  gravity  cause- 
trouble  in  many  places  in  the  separation  ol  the 
two.  and  calls  for  the  Use  of  magnetic  separation 
methods.  What  is  one  to  think  of  a  generaliza- 
tion like  this  i  "Some  difficult  ores  for  concen- 
tration have  been  met  with,  but  with  depth  such 
difficulties  may  not  lie  met  with."  One  can  only 
ask  when  .'  where  .'  why  I  And  to  the  next 
sentence  the  author  might  add  "  in  Cornwall," as 
[  know  many  instances  to  the  contrary  elsewhere, 
fib  remarks  as  to  mining  tin  ore  may  apply  to 
Cornwall  but  not  to  every  where  else. 

Under  Concentration  the  author  show-  his 
ignorance  of  modern  practice  by  stating  that 
'"sizing  for  tine  grained  cassiterite  is  unsatisfactory, 
and  that  one  is  dependent  on  hydraulic  concen 
tration."  In  modern  Australian  plant-  great 
advantages  have  been  gained  by  the  use  of  Callow 
screens  and  similar  devices  below  the  battery  in 
place  of  classifiers.  1  might  mention  the  plant 
on  the  .Mount  Bischoff  Extended  T..M.  Co.  It  is 
not  at  all  necessary  to  avoid  pulp  elevation.  One 
of  the  features  of  the  Mount  Bischoff  plant  is  the 
successful  use  of  small  jet  elevator-,  enabling 
middling-  and  slime  to  be  subjected  to  retreat 
menl  without  trouble. 


THE  EFFICIENCY  OF    LABOUB    UNDEB 
GROUND. 


{Read  •'*  August   Meeting,   I'.'/".) 


by  Tom  Johkson  (Member  ol  Council). 


REPLY    TO    DISCI  SSION. 

Mr.  Tom  Johnson  |  Member  of  Council):  Ju 

ing  from  the  criticism  outside  the  Society  my  con 
demnation  of  placing  young  men  without  pracl 
experience  in  as  -hilt  bosses  I  expected  to  be 
trounced   during   the    discussion    and    my    en.. i 
pointed  out.   No  champion  has  been  forthcoming, 
and    the    remarks    ol    my    critics    have    Btrayed 
somewhat   from  tin-  main  point  of   ni\    I'M'1-  x;/- 
on  the  question  of  the  method  of   payment.     It 
the    present    Bystem    is   not   worth   defending 

should  lie  altered. 

One  critic  remarks  that  thi 
technically    trained   experienced    i  fill  all 

billets,  therefore  I  saj  let  those  who  are  only  theo 
retically   trained  go  down   the   mine  ami  tackle 
tin    real   work    first,  instead   ol    tryii 


billets  in  the  sampling  ami  Burvey  departmi 
One  yen's  w.nk  at  actual  manual  practice  w 
make  better  men  of  them    than    three   years   in   a 
staff  billet.     It  is  easier  for  a  technically  trained 
man   to  be  a   successful   manager  than 
shift  bo--.       1  maintain  that  a  shift    boss's  job   i- 
the  hardest   in  a  mine  when  well  done. 

Many  of  the  young  college  men  think  1  am 
prejudiced  against  the  technical  man.  Far  from 
it:  1  am  prejudiced  against  any  man  who  only 
knows  one  side  of  his   busil  nd   in   proof  of 

that    I    may   mention   that    1  went  to  leal 

of  trouble   to  become   technically   proficient    b) 

travelling  mile8  alter  a  hard  da\  -  work  to  att 

night  classes,  and  thi-  I  did  for  two  years. 
one  expects  a.  surveyor  to  handle  an   instrun 
underground  proficiently  without  previous  pi 
tice,  so  how    can   a  man  only  technically  trail 

expect  to  bo—  up  any  practical  branch    of   work  ' 
Is  it  done  in  any  other  department    of  the  mi 
I;  seems  Btrange  that  when  one  dares  to  mention 
that   the   managements  of  the  mines  do  not  take 

tile   trouble   to  -ee   that    the   fair    thing    i-    done    1   \ 

the  men,  one  is  at  once  accused  of  unfriendlu 
toward-  the   mine-.      Records,  however  correctly 
kept,  are  worthless  unless  they  can  be  ma 

u-e  of,  and  that  can    >nly  be    by  a    practical    mat 
capable  of  understanding  them. 

Mr.  Price  is  quite  right  about   the   price   paid 
per  unit  ol  work,  the  collect  price  i^  what 
of  average  ability  can  make  a  fair  li\ 

a  ur 1  man  who  breaks  well  above  the  avei   _ 

amount   of   -round  should   be  paid  for  his  ej 

ability,    while    the    | r  and   indifferent  worker 

should   be  made   t alise  that  .. 

will  only  be  paid  when  the   standard  amount 
work  is  done  ;  the  indifferent  should  be  taught  to 

to   better   work   and    the  g 1  man  should  not  be 

"cut,"thus  making  the  latter  lower  his  efficiency  by 
just  doingsufficient  work  tobe  profitable  tohimself. 

The  following  figures  from  practice  will   more 
or  less  bear  out   my  contention   that  tie 
price  paid  to  a  man  doe-  not  necessarily  determine 

the   true   COSt    to  a    coin]. 
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Looking  over  these  figures  it  can  be  seen  that 
Nos.  4  and  6  did  not  earn  anything  on  their  con- 
tract, but  were  boDUSed  by  the  manager,  but  one 
would  have  thought  Nos.  2  and  3  deserved  a 
bonus  if  4  and  6  did.  Then  note  No.  5  with  his 
high  price  :  his  wages  are  fair  and  his  total  cost 
ow,  These  figures  are  worth  studying  by  those 
miners  who  say  that  they  cannot  understand  how 
they  can  come  out  in  debt.  In  this  list  Xos.  1, 
2,  3,  4,  G  did  not  earn  anything,  yet  No.  5  comes 
out  with  30s.  per  shift  and  a  lower  total  cost  to  the 
company.  Who  is  the  best  man  to  the  company, 
the  man  who  made  the  wages,  or  any  of  those 
men  who  were  in  debt  '  Note  that  No.  8  made 
wages  and  has  a  low  total  cost.  These  figures 
show  that  there  is  room  for  tuition  by  somebody, 
and  who  better  than  the  man  who  by  actual 
practice  has  proved  his  worth  1 

I  would  refer  Mr.  Wiseman  to  a  paper  read  be- 
fore this  Society  by  Mr.  Weston,  in  Jan.,  1909,  for 
the  reasons  why  machine  stoping  costs  more  in 
explosives  than  hand-stoping  ;  but  there  is  some 
thing  more  than  cost  of  explosives  only  to  look 
to  for  general  efficiency;  it  is  the  total  cost  of  the 
particular  work  that  should  be  looked  at  ;  thus 
in  a  comment  in  the  S.A.  Minimi  Journal, 
November  19th,  on  the  Goldh'eld's  Report,  taking 
a  comparative  stoping  width  of  55*7  in.,  the 
cost  of  breaking  rock  at  the  Robinson  Deep  in 
August  was,  psr  ton  :•  — 

For  small  machines  ...      5s.  2  3d. 

For  large  machines  ...     5s.  7 "3d. 

For  hammer  boys  ...      5s.  10"8d. 

The  point  I  wish  to  emphasize  is  to  ignore  the 
increase  of  individual  items,  so  long  as  the  total 
is  lowered. 

I  do  not  think  a  man  can  drill  as  many  holes 
per  day,  drilling  two  holes  per  bench,  as  when 
drilling  four  holes  per  bench,  as  it  takes  time  to 
move  a  machine  from  <,ne  liar  to  another.  When 
lighter  stoping  machines  come  into  general  use 
then  we  shall  get  the  two  hole  bench.  If  holes 
are  drilled  too  short  by  hand  on  one  shift  let 
them  be  deepened  to  the  desired  depth  on  the 
i  ext  shift,  instead  of  their  being  blasted  :  in  spite 
of  the  old  arguments  of  a  man  wishing  to  blast 
Lis  own  holes,  drills  losing  gauge,  etc.,  the  results 
would  justify  the  trouble  :  drills,  whether  machine 
or  hand,  should  not  lose  their  gauge  if  well 
shaped,  sharpened  and  tempered,  and  in  most 
ind  for  8  ft.  or  9  ft.  holes  two  star  bits  should 
-utfice.  Leaving  sockets  depends  a  great  deal 
on  the  man  putting  in  the  holes  ;  if  the  burden 
is  heavy  and  the  explosive  is  required  well  down 
in  the  bottom,  the  hole  should  be  "chambered  " 
first   to   make  room    for   the  explosive,   and    the 

ichea  should  be  kept  long. 

I  am  an  advocate  of  long  holes,  and  I  do  not 
like  Mr.  W<  idea  ol  'billing  the  four  holes 


"looking  out,"  I  would  rather  use  a  little  more 
explosive  and  get  the  ground  with  four  holes 
instead  of  five.  The  average  depth  of  hole 
drilled  in  the  stope  drill  competition  will  surprise 
Mr.  Weston.  It  would  be  much  better  to  lead 
water  on  to  the  face  and  use  a  fan  to  ventilate, 
or  even  have  a  leak  in  the  air  pipes  than  work 
with  such  a  complicated  gear  as  Petersen's 
respirator. 

I  fancy  Dr.  Aymard's  device  was  anticipated 
on  the  second  rock  drill  brought  out,  but  if  it  suc- 
ceeds in  keeping  down  the  dust,  I  wish  it  success. 

During  my  management  of  the  Rose  Deep  I 
always  advocated  the  principle  of  only  sending 
ore  to  the  mill  from  which  profit  could  be  earned, 
not  to  keep  the  mill  running  at  any  cost,  and  in 
this  I  was  supported  by  my  chiefs. 

I  cannot  agree  that  if  there  were  no  natives  on 
the  mines  work  would  stop  ;  we  should  do  the 
work  ourselves,  as  is  done  in  the  Australian  and 
North  American  gold  fields,  and  as  cheaply  as 
the  nati  es  do  it. 

Mr.  Ross  Browne  reported  that  on  two  mines 
in  the  Western  States  using  white  labour  under 
similar  mining  conditions  to  our  own,  the  same 
amount  of  work  was  done  with  as  few  men  as  we 
employ  for  supervision.  I  am  of  the  opinion  that 
cheap  native  labour  has  been  a  factor  in  keeping 
up  casts,  and  that  there  has  not  been  sufficient  care 
taken  to  get  the  best  efficiency  out  of  the  native. 

There  is  room  for  an  explosive  of  lower  power 
than  either  gelatine  or  gelignite.  I  have  often 
felt  the  want  of  it  for  breaking  "leaders"  in  the 
roof  and  floor  and  for  light  burdens  If  Mr. 
Beaton  will  trouble  to  read  previous  papers 
brought  before  this  society  by  me  he  will  find  I 
have  mentioned  most  of  the  things  he  proposes, 
viz  ,  longer  backs,  straight  drives,  double  tracks, 
etc.  I  do  not  agree  with  stoping  breasts  of  30  to 
60  ft.  width  on  the  strike  for  300  ft.  I  have 
been  advocating  a  more  extended  use  of  the  stope 
face  and  I  have  not  heard  or  seen  anything  yet 
to  cause  me  to  alter  my  opinion.  Mr.  Beaton 
claims  several  advantages  for  his  system  of  long- 
wall  working.     Let  us  examine  them  : 

1.  Lower  developing  costs. — Any  system  of 
lengthening  backs  will  do  that.  Will  not  stoping 
costs  be  higher  I 

2.  Less  shovelling  ai-d  tramming  costs,  as  all 
ground  would  be  blasted  down  to  ih?  track  and  no 
manual  tramming  to  a  greater  distance  titan  300 
feel. — As  long  ago  as  1897  1  split  up  200  ft. 
stope  faces  in  the  Geldenhuis  Deep  into  three 
portions  with  brake  roads  and  side  tracks  and  for 
many  years  have  advocated  locomotives  on  the 
drives. 

'.'>.  Better  supervision  work,  being  more  concen- 
trated.— This  is  not  so,  for  200  ft.  of  face  is  open 
and  only  30  ft.  to  60  ft.  of  it  in  use. 
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4.  Sim i'li    ventilation  and  drainage.      Bre 
ing  dead  ends  in  300  ft.  is  not  going  to  simplify 
ventilation  or  drainage. 

5.  New  mines  would  reach  the  producing  ii 

in  less  time  thin  at  present. — I  cannot  see  this, 
as  longer  backs  will  always  mean  longer  time  in 
opening  up.  900  ft.  of  intermediate  shaft  sink- 
ing would  be  done  quicker  from  three  points  of 
attack  than  from  one. 

6.  Greater  safety,  no  great  stretches  of  worked 
out  places  being  left  to  endanger  the  whoh  mim 
and  surface  forks. — This  is  granted,  other  ways 
have  been  proposed. 

7.  No  pillars  of  reef  need  be  left  and  no  costs 
incurred  in  raising  hoc  holes. — This  can  be  done 
with  our  present  system  of  opening  out.      See  9. 

8.  Less  timber  <iml  timbering.  — This  is  granted. 

9.  Sand  mould  be  held  safely  in  position  and 
no  mud  rushes  could  take  place  in  a  wet  stope. — 
This  is  not  so  is  there  is  always  one  open  si  le 
to  barricade,  and  the  top  must  be  taken  out 
under  wet  sand  ! 

10.  Tlit  out ^ut  from  any  stope  would  not  bt 
limited  by  the    number   of  shovelling  boys    it    is 

Hble  to  crowd  in  a  stope. — The  output  would 
be  limited  by  the  amount  that  could  be  broken 
on  the  30  ft.  to  60  ft.  face. 

Mr.  Beaton  should  embody  his  ideas  with 
sketches  in  a  paper  so  that  members  of  this 
society  could  criticise  and  then  he  would  I  am 
sure  be  forced  to  modify  his  views.  I  also 
suggest  that  the  Johannesburg  correspondent  of 
the  Alining  Magazine  (Oct.)  would  have  done 
better  to  have  attacked  me  in  this  hall  in  open 
discussion  rather  than  give  me  a  rap  in  the  dark  : 
he  has  evidently  been  "  hard  hit."  [n-conclusion 
I  must  thank  those  who  have  taken  part  in  the 
discussion  and  so  extended  its  scope.  And  I 
predict  that  in  the  near  future  we  shall  have 
better  and  cheaper  work  done  and  a  more 
Batisfied  and  steady  set  ot  men  when  the  work  IB 
put  up  to  tender  and  the  men  thereby  fix  their 
own  pre 


VENTILATION     AND     BEALTH     CONDI- 
TIONS OX   TIN':   .MINI'S  OF  Till':   WIT- 
V7ATERSRAND,     WITH     SPECIAL 
REFERENCE    To    Till'.    VEN- 
TILATION SYSTEM  of  tin: 
FAST     KAN  I)     PROPRIE 
T.\i;V    MINI-IS. 


(Read  at  August   Meeting,   tdh 
By  S.   Pxnlbbick  (Meml* 

REPLY    TO    I'l-  i  88ION, 

Mr.  S.  Penlerick  (Member)  :  Several  intei 
ing   points    in   connection    with  ventilation 


he  kith  conditions  in  our  mines  h.r. 

up  in  this  discussion.      1  think  th 
ant  of  these  is  th'-  questii  n  of  the 
in  the  mine. 
I  gave  the 
(b)    blasting,    and    (c)    handling    "i    rock.     The 
judicious  use  "t   water  and   sundry  contrive 
arrest  at  least  the  heavier  dust  generate  1   by  rock 
drilling  and  by  handling   of   ruck,  but    there   still 
remain-    to    lie    dealt     with    the    finer   dust  which 
pes,  and  abo  the  *  1 1 1  —  t    genera1  i    result 

of  b'asting  As  blasting  operations  are  distributed 
throughout  the  mine  and  are  violent,  the  amount 
of  dust  thus  created  is  enormous,  and  the  area 
over  which  it  spreads  makes  it  impossible  to 
arrest  it  all  with  water,  and  moreover  much  of  it 
— the  liner  portion  -due-  remain  in  suspension, 
and  must  therefore  be  removed  from  the  mine 
altogether,  and  a-  quickly  as  possible,  and  this  is 

effected  by  an  efficienl  ventilating  cm  rent  carry 
iii!,'  it  directly  into  the  main  upcast.  Mr.  Stuart 
Martin  does  nut  agree  with  ms  on  this  point  :  he 
dues,  however,  admit  the  existence  of  the  tine 
dust  and  at  the  sune  time  acknowledges  the 
necessity  fur  ventilation,  which  necessarily  entails 
a  current  of  air  in  the  mine.  Therefore,  the  state 
of  affairs  to  which  he  objects  will  actually  prevail, 
whether  he  wishes  or  not.  An  efficient  ventilat- 
ing current  does  not  create  a  dust  storm,  and 
shuuld  nut  have  a  greater  velocity  than  will  carry 
off  the  finer  particles  which  do  nut  readily  settle 
nor  can  be  arrested  by  any  spraying  device  in  the 
mine.  By  this  means  the  fine  dust  will  not  be 
allowed  to  circulate  throughout  the  mine,  but 
will  be  under  control  and  carried  by  the  Bhorl 
route  to  the  main  upcast  of  the  mine. 

Mr.    Stuart     Martin     rightly    points     out     the 
neces-ity  for  limiting  the  amount   of   water   a 
This    lead-   us    to   tic   consideration  of  a  most 
important  point  which  has  to  be  dealt  with,  viz.,  the 
high  percentage  of  moisture  n\  mine  air,  and  al 
with  this  we  must  deal  with  the  question  of  reduc 
ing  temperatures.     It  ma\  be  that  we  shall  hai 

instal    cooling    and    de Watering    apparatus    in  the 

workings,   to   which   pi  Mr.  Johnson  has 

referred,  hut    that    i-    a    matter    for   lengthy  c 
sideration.      The   author   dues    nut    consider   it 
necessary  to  place  brattices  or  pipe-  in  all  deadends 
but    -tated   "where  a  <bi\e  face  is  being  carried 
far  beyond  the  F.-t  connection  with  an  adjacent 

level,  it  i-  in --.try  to  provide  for  an  intake  and 

an  out;  Tie  instanced   was  that  <■■ 

connecting  drive  3,000  ft.  beyond  a  connection. 
In  n  irmal  development,  putting  down  "■ 
soon  a-  the  dri\e  face  is  advanced  fai  eno 
working  single  shift  .u,d  machines  in  the  t 
sufficient     I  consider  single  shut  in  developm 
and  st<  uot  only   i  ile   hut,   in 

.'d\  mi 
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points  of  view,  of  which  I  may  mention,  efficiency, 
cost  and  ventilation.  i.  therefore,  have  to  differ 
from  Mr.  Johnson  in  this  respect. 

Referring  again  to  dust,  I  may  mention  respira- 
tors. I  do  not  agree  with  Mr.  Eildick  Smith 
that  a  respirator  can  be  worn  continuously  with 
"  no  inconvenience  in  either  breathing  or  talking," 
and  as  he  asks  the  question  I  may  tell  him  that 
I  have  personally  experimented  with  all  types, 
and  for  many  years,  and  can,  therefore,  speak 
with  authority. 

With  regard  to  vitiation  of  mine  air  by  com- 
pressor air,  my  experience  agrees  with  the  state- 
ments of  Mr.  E.  J.  Laschinger  and  Mr.  McArthur 
Johnston  to  the  effect  that  no  carbon  monoxide 
can  be  detected  in  the  air  delivered  by  the  com- 
pressors under  normal  conditions. 

Some  surprise,  and  even  doubt,  appears  to  have 
been  occasioned  by  my  statement  that  the  tem- 
peratures have  been  reduced  by  from  2°  to  3°.  I 
can  only  say  that  my  statement  is  founded  on 
actual  results,  and  the  same  remarks  refer  to  the 
figures  for  C02  which  our  President  considers 
were  impossible  unless  representing  saniples  from 
absurd  places.  The  samples  were  taken  in  every 
case  from  actual  working  [daces  while  w7ork  was 
proceeding  and  special  precautions  were  taken  to 
have  correct  analyses. 

With  regard  to  Mr.  Johnson's  remarks,  I  may 
say  that  the  speed  of  the  "Sirocco"  is  185  r.p.m. 
maximum,  and  of  the  "Barclay"  165  r.p.m. 
The  former  is  driven  by  a  250  h.p.  motor,  the 
latter  by  a  200  h.p.  motor  (temporarily). 

The  water  gauges  are  in  the  fan  drifts  about 
25  ft.  to  30  ft.  from  the  fan.  We  have  two 
forms  of  gauge  pipe,  in  one  form  the  pipe  is  bent 
at  right  angles,  open  at  the  end  and  facing  in  the 
direction  in  which  the  current  is  travelling  ;  in 
the  other  form  the  pipe  is  straight  across  the 
drift,  closed  at  the  end  and  has  about  24  small 
holes  bored  on  the  side  facing  the  direction  in 
which  the  current  flows.  I  do  not  intend  to 
follow  Mr.  Johnson's  advice  and  take  down  the 
"  Sirocco"  chimney  and  rebuild  it,  giving  it  a 
larger  area  as  the  gradually  increasing  areas  of 
the  chimney  in  its  present  form  are  correct  as  far 
as  it  goes.  Theoretically,  however,  it  would  be 
better  to  continue  the  chimney  higher  till  the 
area  at  the  top  was  such  as  to  still  further  reduce 
the  velocity  of  the  air  as  it  was  delivered  into  the 
free  atmosphere.  Probably  for  our  purposes  here 
144  sq.  ft.  area  at  top  would  be  suitable,  the  200 
»q.  ft.  mentioned  by  Mr.  Johnson  would,  we 
think,  reduce  the  velocity  too  low. 

We  should  all  be  obliged  to  Mr.  Cullen  for 
introducing  the  "health"  aspect  in  his  lengthy 
discourse  on  ambulance  work.  Unfortunately 
the  average  miner  who  would  benefit  most  by  a 
general  knowledge  of  'first  aid"  has  generally 


shown  a  decided  disinclination  to  undergo  any 
useful  training  in  ambulance  work.  The  neces- 
sity of  it,  however,  is  only  too  frequently  instanced 
and  I  trust  they  will  soon  recognise  this.  At  the 
same  time  every  encouragement  must  be  given 
them  by  the  mine  managers.  Drs.  Irvine  and 
Macaulay  have  already  laid  down  the  require- 
ments in  this  department. 

With  regard  to  safety  helmets,  I  have  only  had 
direct  experience  of  one  make,  and  while  it 
worked  satisfactorily  on  several  occasions,  it 
failed  on  one  occasion  with,  to  say  the  least  of  it, 
most  uncomfortable  results. 

The  whole  ambulance  question  is  certainly  one 
for  collective  action  by  mining  authorities.  As 
Mr.  Cullen  says,  it  entails  neither  heavy  expen- 
diture nor  much  trouble,  while  the  return  is 
invaluable. 


THE  SHRINKAGE  METHOD  OF  STOPING 
AT  THE  FERREIRA  GOLD  MINE. 


{Read  at  November  Meeting,  1910.) 
By  G.  Hildick  Smith.  B.Sc,  F.G.S.  (Member). 

DISCUSSION. 

Mr.  Tom  Johnson  {Member  of  Council)  :  The 
author  has  certainly  made  a  mistake  in  describing 
the  operations  set  forth  in  his  paper  as  new  ;  still 
it  is  a  mistake  one  could  easily  make  seeing  how 
little  the  method  is  used.  It  serves  to  point  out 
to  us  older  hands  how  we  keep  looking  for  some- 
thing new  instead  of  using  the  good  old  ways 
where  applicable. 

I  have  many  times  heard  men  talk  of  swinging 
on  a  chain  in  their  stopes  and  of  the  trouble  they 
had  to  rig  their  machines,  etc.  If  the  system 
described  by  the  author  had  been  in  u  e  in  these 
places,  a  deal  of  the  trouble  would  have  been 
obviated.  I  believe  I  mentioned  this  matter  of 
back  stoping,  working  on  the  broken  ore  in  my 
paper,  "  Notes  on  Mining,"  (this  Journal,  March, 
1908.)  Although  the  method  is  not  new  to  the 
Rand,  still  the  author  deserves  our  best  thanks 
and  of  the  younger  members  especially,  for  the 
description  and  wealth  of  detail  costs  given. 

In  putting  in  the  bearers  for  the  sets  of 
timbers  forming  the  ore  passes  it  is  not  necessary 
to  be  so  particular  as  the  author  seems  to  imply. 
If  the  hitches  are  a  little  wrong,  causing  the 
bearers  to  be  out  of  perpendicular,  levelling  up 
where  necessary  before  placing  the  first  set  will 
overcome  the  trouble. 

In  examining  the  results  of  working  I  think 
the  cost  of  3s.  Id.  per  ton  to  be  a  little  low,  as  this 
only  leaves  about  9s.  per  machine  shift  for  air, 
steel,  sharpening,  machine  upkeep,  etc.,  which  is 
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not  enough.     If  this  figure  is  correcl  it  - 
strengthen   my  opinion   that   the   work   done   in 
lire  iking    ground    shows    up    badly,    '582    ol 
fathom  per  machine  shift  is  low  considering  the 
facilities  for  breaking  described  by  the  author. 
He  shows  a  bench  7  ft.  x  5  ft.  equals   35   sq.  ft. 
area,  but  only  21  sq.  ft.  area  per  shift  is  broh 
a   little   greater   than   5   ft   x  r   ft.,  which  is  bad 
with  a  clay  foot   and   good  hanging.      I   cannot 
see  that  there  was  anything  else  than  po  ir 
to   account    for    this    seeing   that    it 
between  10  lb.  and  11  lb.  of  explosives  pet  fathom 

The  author  speaks  of  dry  holes  decreasing  b] 
efficiency,  where  dry  holes  should  not   lv 

sssary :   the   winze  or  rise  should   have 
wide  enough  to  rig  up  in  and  drill  wet  holes.      If  a 
bench   got   spoiled  it  should  have  been  put  i 
with  a   hand  hole  or  two.  which  is  ' 
way  of  doing  it. 

The   author    mentions,  and    also   shows  in  I 
VIII.    of  his  paper,  that  when  the  bar  ; 
across  from    foot   to   hanging,  the  machine  only 
gives  2  ft.  between  the  two  positii  vex  and 

under  the  bar,  for  parallel  holes.  It  the  machine 
was  given  less  dip  than  shown  a  fairly  well 
balanced  bench  would  be  the  result,  but  why  does 
the  author  not  use  the  arm  on  the  bar  and  take- 
larger  benches  ' 

I  take  it  from  the  reading  of  t:  hat 

the  benches  were  broken  in  rotation  from  top  to 
bottom,  which  is  a  great  mistake  as  I  pointed  out 
in  1908.  They  should  be  broken  in  rotation  from 
bottom  to  top,  as  there  would  then  be  no  danger  ol 
overrunning  the  benches  or  being  choked  by  the 
rocks  lodging  against  the  points  of  benchei 
the  machines  would  be  travelling  away  from  the 
rock.  T  think  the  manner  of  breaking  the 
benches  is  responsible  for  the  low  fathom 

The  amount  of  rock  taken  out  of  the  stope 
should  be  1"  ,  and  with  a  combination  of  over 
hand  and  underhand  stoping  Bhould  be  about 
70%,  two-thirds  being  overhand  and  one-third 
underhand.  The  faces  would  have  been  betterif 
carried  at  such  an  angle  as  to  just  save  dry  hole-;, 
or,  say,  about  half  the  angle  shown  by  the 
author,  the  rock  would  not  roll  so  much  the 
standing  would  lie  much  better,  anil  it  would  not 
introduce  any  disadvantag 

This  closed  the  meeting,  the  President  wishing 
all  present  a  merry  \nias  and  a  happy  New  "> 

Contributions  and  Correspondence. 
STOPE  MEASUREMENTS 


"Before   discussing  Mr.  Tonnesen     paper  on 
Stop.'  Measurements,  I  think  it  well  to  arrivi 
Borne  conclusion  as  to  what  the  requirements  ol 

Stope  measurements  should  be.     In  tic-  held  work 
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vertical,   inclined    and    warped  surfai 
combinatii  a  of  them.      In  tie  1  or 

Dearly  %■  rtical  stopes  the 
vertical  plane  through  line  of  stril  the  pre 

reduced    to   the    do;  ■  ,y  1 1 1 '  i  1 1  1  [  1 1  v  - 

ing  by  the  secant  of  th.'  corapl 

dip.       The    plottii  the 

horizontal  requires  no  further  reductioi  >uld 

be   necessary   if  the  stope  were  plotted  on  the 
plane    of    the    !  ind    hei 

working  plan,  is  the  most  advantageous  method. 
Mvexp'  the  errors  in  the  use  of  this 

method  are  due,  more  thai  ■.  other  i 

the  faulty  methods  commonly   n^'->\  in  the  d 
mination  of  tin  of  dip.  I  bods  1 

have  indie, ited  in    the    accomp  aipt 

•  the  dip  accurately,  hence  the  -1"' 

inoi  itely  than  i 

any  other  method  tent    with  rapidity  and 

the  data  at   hand.        Any    one    W  fa 

■pe  knows  how  irregular  the 
and,  hence,  the  difficulty  of  jndj 

t  the  point  in  tie  which  to  hold 

tape  :  it  held  too  high  or  I  n  in 
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the  slope  distance  may  be  half  a  foot  and,  hence, 
when  introduced  in  any  method  of  determining 
the  slope  area,  will  cause  error.  The  most  refined 
mathematical  method  will  not  compensate  an 
error  of  this  kind.  In  using  this  method  only 
one  assistant  is  absolutely  necessary,  although 
rapidity  is  enhanced  by  having  two  ;  if  they  are 
natives  the  cost  is  a  very  small  item. 

Taking  up  .Mr.  Tonnesen's  paper,  which  I  have 
read  very  carefully  and  compared  with  my  own 
experience,  I  may  state  that  as  regards  paragraph 
1,  1  concur  with  his  views  entirely.  Regarding 
paragraph  2,  I  disagree  most  emphatically  with 
his  main  contentions.  I  take  exception  to  his  state- 
ment that  in  a  steep  stope  the  setting  up  of  a  theo- 
dolite is  a  very  lengthy  and  difficult  (conceding 
that  it  is  sometimes  difficult)  operation.  I  have 
always  been  able  to  survey  the  face  of  a  steep 
stope  by  setting  up  in  the  upper  drive  or,  if  the 
face  could  not  be  seen  from  the  upper  drive, 
in  the  intermediate  drive  at  the  top  of  the  stope, 
surveying  part  of  the  face  from  there  and,  then, 
setting  up  above  a  pillar  in  the  stope  or  above  the 
lower  drive  pillar  and  surveying  the  remainder  of 
the  stope  from  either  one  or  both  of  these  points. 
In  connection  with  this  point  I  may  state  that 
Mr.  Brewer,  of  the  'Witwatersrand  Deep  Mine, 
has  overcome  this  difficulty  by  devising  an 
extensible  bar  carrying  an  adjustable  arm  to 
which  the  transit  is  clamped.  It  is  true  that  at 
times  I  have  had  to  keep  myself  in  position  by  a 
rope  fastened  around  my  waist  and  fastened  to  a 
point  above  me  while  setting  up  and  taking 
sights  to  the  face  of  the  stope.  This  has  been 
the  exception  rather  than  the  rule.  In  vertical 
stopes  I  have  set  up  on  one  of  the  benches, 
sighted  to  one  or  more  stations,  thus  locating  the 
transit,  and  then  sighted  to  the  benches  of  the 
stope.     For  example  see  Fig.  I.,  which  represents 


Intermed.i  ate 
Level 


Lower   Level. 


Via.  I.* 

a  vertical  section  of  the  stope  through  the  line  of 
strike.  In  case  a  point  cannot  be  seen  with  the 
instrument  such   as  c,  ac  and  be  were  recorded, 

I      II  .    \  I.    and   \  II.   in  thin  article  are  not   to  any 

particular  Male,  awl  are  in  some  instances,  slightly  out,  of  i»ropor- 

,  done  tr,  .),.,.■.   more  clearlj    the  idea  to  be 


thus  locating  c  from  the  observed  points  a  and 
b.  After  taking  the  necessary  sights  I  sighted 
to  the  backsight  to  see  if  the  horizontal  angle 
agreed  with  the  first  reading  on  the  backsight 
In  no  case  do  I  recall  any  discrepancy  in  the 
two  readings,  thus  showing  that  the  instrument 
had  not  been  shifted. 

Mr.  Tonnesen  states  that  the  method  requires 
a  large  number  of  angles,  and  that  the  recording 
thereof  is  inconvenient.     True,  the  method  does 
require  many  angles,  but   if  good  judgment   be 
used  in  sighting  to  the  most  prominent  points  of 
projection  and  recession  of  the  face  of  the  stope, 
their  number  need   not  be  excessive,  and,  when 
one   considers  that  the   time   used  in  recording 
them  is  small,  the  inconvenience  is  of  no  moment. 
The  method  of  procedure  that  I  use  is  to  sight  to 
the  face,  read  the  tape  (always  a  steel   tape,  and 
reading  to  tenths   of  feet)  record,  and  then  read 
the  horizontal  and  vertical  angles  (to   10  min.  by 
estimation)  record,  and  then  unclamp  instrument 
and  sight  to  the  next  point.     Almost  invariably 
I   have   recorded   the  angles   and  been  ready  to 
sight  to  the  next  point  by  the  time  my  assistant 
had  arrived  there,  so   that  I  cannot  conceive  of 
any    time    being    lost.     I    must  admit  that  the 
surveyor's  position  is  somewhat  trying  at  times, 
but  by  transiting  the   telescope   and  reading  the 
other  verniers  he  need  not  shift  from  his  original 
position  after  beginning  the  sighting.      That  the 
office  work  is  slow,  is  true  by  the  methods  usually 
employed — reducing  the   slope   distances   to  the 
horizontal     by    means    of    tables,    plotting    the 
reduced  distances  with  a  scale  and  ordinary  pro- 
tractor.     With   the    protractor    I    have    devised, 
which  was  used  on  the  Simmer  and  Jack  Proprie- 
tary Mines,  Ltd.,  for   several   months,  this    pro- 
cedure is  dispensed  with,  the  slope  distances  being 
reduced   to   the   horizontal  mechanically  on    the 
instrument  and  the  position  of  the  point  on  the 
paper  indicated  almost  simultaneously.     One  can 
easily   plot   thirty   stopes  in   about  eight   hours. 
Stopes    containing    numerous    pillars    require    a 
longer  time,  but  even  here,  and  more  so,  I  claim 
that  the  method  is  the  most  rapid  and  accurate. 
I  agree  with  Mr.  Tonnesen  that  there  is  a  liability 
to  error  in  converting  the  horizontal  area  to  the 
slope    area.     This   error    is    due  entirely  to   the 
method  usually  used  in  making  the  determination 
of  the  angle  of  dip.     If  the  dip  is  ascertained  by 
the   methods   I  have   indicated  in   the  subjoined 
paper  there  should  exist  no  cause  for  doubt  as  to 
the   accuracy  of   the   area  thus  detei  mined.     An 
average    dip  should    never    be    used    unless    the 
entire  area  is  equally  distributed  over  the  entire 
dip  line,  and  not  then  if  the  dip  line  is  such  that 
its  radius  of  curvature  is  a  var  able  quantity.    In 
a  case  of  this  nature  the  best  plan  is  to  find  the 
average  width  of  the  horizontal  area  and  multiply 
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this  by  the  length  of  the  dip  line.     The  equation 
of  this  line  may  be  found  by  a  method  indi< 
in    Wright's    "Method    of    Least  Squares,"  and 
thence  the  length  found  by  the  integral    calculus 
The  most  practical   way,  however,  is  as   I   h  ive 
indicated  in  the  following  paper.      In   using  the 
methods  indicated  good  judgment    must 
in  the  selection  of  the  points  to  be  sighted  at.  As 
an  illustration  of  the  difficulty  encountered  in  the 
selection  of  the  points,  suppose  the  contour  of  the 
face  is   as   represented   in    Fig.    II.,    which    is   a 


Fig.  II. 

section  of  the  stope  through  the  line  of  strike  and 
at  right  angles  to  the  line  of  dip  -it  that  point. 
Suppose  (a)  the  leader  or  reef  c  has  been  selected 
as  being  the  true  direction  of  the  plane  of  the 
stope,  then  if  A  is  a  depression  in  the  face  of  the 
stope,  it  would  not  be  correct  to  place  the  end  of 
the  tape  therein.  If  an  average  of  the  section  of 
the  face  were  made,  as  indicated  by  the  line 
(/</.■),  then  B  would  be  the  point  to  be  sighted  to  : 
but  on  the  plan  c  is  the  greatest  recession  of  the 
face  on  plane  of  reef  c,  and  point  15  Ties  within 
the  face.  In  (6),  (hk)  is  the  average  line  and 
point  1>  the  point  to  be  sighted  to  ;  but  on  the 
plan  c  is  the  greatest  point  of  projection,  and 
the  point  b  lies  within  the  face.  The  question  is, 
how  are  the  points  c  in  (a)  and  c  in  (b)  to  ln- 
chosen  so  as  to  reconcile  the  vertical  contour  of 
the  face  and  the  horizontal  contour,  and  have  the 
points  selected  in  the  plane  of  the  reef  80 
arrive  at  an  accurate  value  of  the  slope  area.  My 
plan  has  been  to  -elect  the  mot  prominent  points 
of  projection  and  recession  of  the  face  on  a  leader 
whose  continuity  is  preserved  throughout  the 
stope,  or,  if  this  is  not  feasible,  to  assume  points 
about  halfway  between  the  hangingwall  and  the 
footwall  :  but  here  again  if  the  two  walls  are  very 
irregular  the  plan  is  not  feasible,  and  if  this  In-  the 
,  to  judge  where  the  points  should  be  selected 
so  that  they  may  be  on  the  average  line  of  trend 
of  the  face  of  the  stope,  and  to  ignore  the  vertical 
liie     of    contour    of    the    face.      (I    write   of    the 

ical  line  of  contour  a-  though  the  plane  ■■(  the 

stope  were  revolved  to  coincide  with  the  horizont  il 

plane.)    If  poor  judgment  is  used  then  errors  are 


t!ie   rule   and    the    re-ultii  B  lip    will  be 

undulating     with     perhaps     in 

Thes.-   in,-  mgruous  points  m  ly  bi 

far  as  the  determination  of  dip  is  concerned, 

i-  one  would  in  a  series  ol 

rvation  at  total  variance  with  the   remaii 

one-    of    the    Bet,  although    retained    for  the  hori- 
zontal plan.     The  waving  curve  may  !"■  ;i\-i 
and    the    resulting    line   of   dip   will   be  the  most 
probable  one.  and  hen  ccurate  determina- 

tion of  the  true  dip  as  possible.  A  point  to  be 
taken  notice  of  here  is  that,  if  the  contra 
works  the  stope  for  a  long  period  of  time  the 
errors  discussed  above  are  of  little  moment 
(except  as  regards  the  determination  of  the  line 
of  dip),  as  what  is  lost  one  month  i-  gained  the 
next.  If  the  contractor  be  released  from  his 
contract    then    greater  should    be    Used    in 

averaging  the  face  of  the  stope. 

In   paragraph   •'!,  without  going  into  detail,  I 
agree  with  Mr.  Tonnesen's  conclusions  regarding 
the   tape   triangulation    method    of    measu 
-topes.      Although  he  is  in  error    (a-    Dr.  •'.  M<>ir 
has  pointed  out;  in  regarding  the  curve  "I  a 
ging  tape  as  being  a   parabola,  the  very  flight 

•nor  in  so  doing  does  not    invalidate    his   conclu- 
sions.     My    objections  to  the   tape   triangulation 
method  are  the  amount  of  time  consumed  in   BUT 
veying  the  -topes,  the  method  of  triangulating  in 
the  stations,  and  the  number  of  its  required 

to  hold  the  tapes.     Accuracy  is  impaired   in  the 
establishment    of    the    Btations   owing    to    the 
irregular  nature  of  the    hanging    wall,    and  in  the 
surveying  of  the  stopes  by  the  Bagging  of  the  • 
and  to  offsets  not  being  at  right  angles  to  the  t 

Although  I  have  not  had  the  opportu- 
nity of  using  Mr.  Tonnesen's  instrument,  and 
am  therefore  unable  to  offer  an  absolute 
opinion  of  its  merits,  it   would    seem    to    me   that 

the  conditions  essential  for  its  application  to 
secure  accurate  results  would  have  to  be  ideal  ; 
that   is,    the   hanging   wall    would   have   to  be 

regular,  and  hence  the  .lip  uniform,     [fsuch  v. 

the  conditions.    I    can    understand    the    d- 

uing  the  labours  of  observation  and  the  sub- 
sequent reduction  of  nol  It  would  s.ein 
that  deal  of  time  would  be  required  in 
bringing  the  three  points  into  position,  unless  the 
stations  were  very  favourably  placed,  especially 
if  the  backsight  were  behind  one.  In  the 
»top.-s  of  varying  dip  it  would  r  that 
the  instrument  would  be  absolutely  inapplicable, 
both  in  surveying  the  -top.  the 

stations  therein  :    for   the  reason    that    a    OOmn 

reference  plane  for  all  points  of  the  i  ice  does  not 

exist,  and    1 

the  plane    of  the  reef  the 

ver  lapped   or  contained  hiatnsen, 
depending  upon  whether  the  radios  of  cui 
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wei  _   tive  as  well  as  the  position 

of  the  stations,  and  hence  causing  error  and  con- 
fusion.  Fig.  III.  and  the  following  discussion 
thereof  will  suffice  to  illustrate  my  contention, 
c.  is  the  backsight  station,  and  b  the 
station  under  which  the  instrument  is  [.laced  : 
der  b  the  same  distance  as  the  point  on 
the  plumb  line  suspended  from  a  is  below  a,  and 
that  d  is  the  foresight  at  same  distance  below 
hanging  wall.  Then  the  angle  measured  is  the 
angle  abd.  The  next  point  sighted  to  is  c,  and 
the  angle  measured  abc.  Xow  the  part  of  the 
stope  in  which  dc  lies  is  at  a  different  slope  from 
ba  as  may  be  seen  by  projecting  dc  to  d.2>\2  and 
drawing  line  through  d.2c2,  hence  if  abc  is  the 
plane  upon  which  the  area  is  represented 
then  d  cannot  be  in  this 
represented  as  if  it  were  in 
error  is  perpetuated.  If  d'e 
other  points  the  error  is  more  noticeable  as 
it  a  greater  inclination  than  dc.  Xow  if 
it  became  necessary  to  use  two  new  stations,  as 
for  the  next  survey,  for  purposes  of  checking 
it  would  le  necessary  to  sight  toe  of  the  previous 
survey,  and,  since  the  plane  containing  cfg  is  less 
inclined  than  abc,  if  the  points  were  plotted  as 
though  all  were  in  the  one  plane  they  would  not 
coincide  and   confusion   and  errors   would  arise. 


plane,  and  if 
this  plane  an 
represent     two 


To  show  the  error  that  would  arise  in  the  angles 
determined  by  Mr.  Tonnesen's  device  if  the  plane 
of  the  reef  Mas  slightly  misjudged,  suppose  the 
co-ordinates  (found  with  transit  and  tape  and 
reduced  to  a  as  the  origin)  of  abc  are  : — 
a  :  ar  =  0  b  :  ./  =  10  c:  .r  =  20 

y  =  0  y  =  15  y=  2  5 

■;  =  0  z=15  2  =  3 

Xow  suppose  a  second  survey  were  made  and  a' 
were  1  ft.  lower  than  a,  or  if  a  were  sighted  at 
directly  it  would  amount  to  the  same  thing 
if  the  second  surveyor  held  the  instrument 
1  ft.  higher,  at  the  same  time  making  the  same 
error  at  the  face:  then  the  co-ordinates  of  a'  in  the 
first  instance  would  then  be,  a' :  x  =  0,  y  =  0,  z  =  1. 
Xow  find  the  equation  of  the  line  through  ab  and 
through  bd  and  then  find  the  angle  between  these 
lines  :  then  find  the  equation  of  the  line  through 
a'b  and  then  the  angle  between  a'b  and  hd. 

If  x'y'z  and  x"y"z"  are  the  co-ordinates  of  two 
points  the  equation  of  the  line  through  them  is 
(x-x')  _(y-y')  _(*-/) 
(■>■   -x  )      (y   -y  )      (z 


of  two  lines  are 


o 


and  if  the  equations 


y)_(z-z) 


(,--,')__(„-,/)_(:  _-') 


LY 


M' 


X' 


M 

and    B 


and 


X 

the    angle  be 


r^N, 
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tween  them,  then  r)  is  found  from 

LL'  +  MM'  +  NN' 


Hence  equation   of    the   line   ab  is    |n 


and  of  the  line  bd  is 


c-20 
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5      12 


15 
and 


cosO  = 


100+  187-5  +  180 


x/l00  +  225  +  225    s  100  +  156  25      111 


267-5 


v/550    s  100-25 
The  equation  of  the    line  a'b  is 

a;-  20  _  //  -  •_'•") 


and  9  =  55    1  1    26 


and  of  bd 
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co.sft  i 


-10         125         12 
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hence 


^100  +  225  +  196    s  100+  156-25      111 
255-5 


and  0  =  55    58    13 


s5lM     V400-25 

and  the  difference  is  44'  17",  which  would  certainly 
show  in  the  plotting  and  give  rise  to  an  overlap. 
This  is  not  an  extreme  result,  as  in  a  stope  with  a 
very  irregular  hanging  wall  an  error  of  a  foot  in 
judging  the  plane  of  the  stope  can  easily  be 
incurred.  Owing  to  the  irregularities  of  the 
hanging  wall  of  stopes,  I  am  unwilling  to  believe 
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that  stations  may  '< 

in    with    Mr.  Tonn 

this  necessarily  involves  the  readu 

angle,  and  hence,  to  my  mind,  requires  the  us 

a  transit  or  theodolite.      Figs.  I V   and  \ 

sent  a  vertical  section  at  right       _  line 

of  strike  showing  the  line  of  dip  of  tw< 

(now  worked  out)  on  the  Simmer  and  Jack  fto 

prietary   Mines,   Ltd.,   which,  1  venture  I 

would  offer  many  difficulties  in  the  application  of 

Mr.  Tonneaen's  instrument.     With  a  transit, and 

a  determination  of  the   line  of  dip,  the 

An  error  that  sometimes  occurs,  especially  in 
steep  wide  stores  is  illustrated  in  Fig.  VI., 
which  is  a  vertical  Bection  of  a  Btope 
angles  to  the  strike.  Accurately,  the  horizontal 
projection  of  the  length  of  the  Btope  is  a  b  .  but  if 
the  assistant  were  to  hold  the  tape  at  e  the 
horizontal  projection  would  be  ad  the 

tractor  would  gain  an  amount  in    width   equal   to 
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i        * 
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lie  on  the  horizontal, and  on  the  stope  slope  M.and 
in  length  equal  to  the  bottom  width  of  the  stope. 
This  would  also  happen  if  the  tape  were  held  at 
d.  This  gives  rise  to  some  trouble  with  the  con- 
tractor, as  when  he  notices  the  tape  being  placed 
at  a  he  at  once  concludes  that  he  is  being 
"shortened  on  the  tape,"  as  his  conception  is  to 
hold  the  end  of  the  tape  as  far  from  the  transit 
as  possible.  And  also  the  contractor  may,  con- 
trary to  orders,  carry  the  reef  in  a  position  such 
as  ab  Fig.  VI.,  so  that  the  horizontal  area  of  the 


d'    a,' 


b '  c '.' 


Fiff.  VI. 


r~\ 


Fig    VII. 
stope  should  be  multiplied  by  the  secant  of  6.     If 
the  contractor  has  been  ordered  to  carry  the  reef 
as  indicated   then   the  area  should  be  calculated 
using  the  angle. 

Another  source  of  error  results  from  the  care- 
less use  of  the  planimeter.  With  the  rolling 
planimeter,  unit  of  vernier  reading  0  0005  sq.  in., 
the  error  is  for  an  area  of  775  sq.  in.,  1/3000 
of  the  whole  ;  the  error  for  the  polar  planimeter, 
vernier  reading  to  0015  sq.  in.  is  1/355  of  the 
whole,  so  that  it  is  far  more  preferable  to  use  the 


rolling  planimeter  where  a  high  degree  of  accuracy 
is  desired.  A  constant  for  the  planimeter  should 
be  found  depending  on  the  character  of  the  paper 
used  for  the  stope  sheets,  and  should  be  checked 
occasionally  because  of  the  contraction  and 
expansion  of  the  paper. 

In  conclusion,  I  venture  the  opinion  that,  if 
more  care  were  used  in  the  surveying  of  stopes 
with  the  transit,  in  the  selection  of  the  points 
sighted  at,  and  in  the  determination  of  the  angle 
of  clip,  the  errors  of  measurement  would  be 
extremely  small. 

J.  J.  Bristol. 

Reno,  Nevada. 


I  fully  endorse  Mr.  Bristol's  introductory  re- 
marks, "  A  method  which  requires  extended 
calculations  is  of  little  practical  value."  A 
decided  advantage  with  the  inclined  method  is 
that  no  calculations  are  required.  The  author 
proceeds  :  "  I  have  always  been  enabled  to  survey 
the  face  of  a  steep  stope  by  setting  up  in  the 
upper  drive,  or  if  the  face  could  not  be  seen  from 
the  upper  drive  then  in  the  intermediate  drive  at 
the  top  of  the  stope,  surveying  part  of  the  face 
from  there  and  then  setting  up  above  a  pillar  in 
the  stope  or  above  the  lower  drive  pillar  and 
surveying  the  remainder  of  the  stope  from  either 
one  or  both  of  these  points."  Mr.  Bristol  is 
most  fortunate  in  the  many  exceptions  from  his 
"  always  "  to  have  intermediate  drives  to  cling  to 
and  convenient  and  accessible  pillars  to  jump  on 
and  glue  his  theodolite  to.  But  if  this  method  is 
so  easy  and  the  setting  up  of  a  theodolite  is 
neither  lengthy  nor  difficult,  why  does  the  author 
recommend  the  use  of  "  an  extensible  bar  carry- 
ing an  adjustable  arm  to  which  the  transit  is 
clamped  '"?  I  have  also  constructed  an  extensible 
bar  but  found  it  impractical  for  stope  measuring 
owing  to  the  varying  stope  widths  and  the  weight 
and  inconvenience  of  the  bar.  I  should  be  able 
to  measure  the  stope  shown  in  Fig.  1  far  quicker 
and  cheaper  than  by  setting  up  a  transit. 

"If  good  judgment  be  used  in  sighting  to  the  most 
prominent  points  of  projection  and  recession  of 
the  face  of  the  stope  their  number  need  not  be 
excessive."  True,  and  equally  true  for  any 
method. 

Mr.  Bristol's  protractor  and  method  I  have 
already  criticised  elsewhere.  To  use  methods  of 
least-square  and  integral  calculus  for  stope- 
measuring  is  absurd.  Such  calculations  are  only 
justified  with  elaborate  triangulations,  where  the 
highest  degree  of  accuracy  is  needed  and  obtain- 
able. The  difficulties  illustrated  in  Fig.  2  applies 
to  the  theodolite  method  only,  as  in  inclined 
methods  the  surveyor  himself  will  be  close 
enough  to  the  face  to  direct  the  boys  where  to 
hold  the  tape.     The  author  bases  a  proof  against 
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my  method  on  an  example  illustrated  in  hia 
Fig.  3.  Such  a  stope  would  present  equally 
great  difficulties  to  the  theodolite  method.  To 
show  the  absurdity  of  his  example  I  have  in 
Fig.  I  constructed  a  vertical   section    from    .Mr. 


Bristol's    Fig.    3.       The   stope-dips    vary    from 

vertical  to  horizontal  connected  by  a  circular 
curve  of  47  ft.  radius.  What  an  ideal  place  for 
shooting  the  shoot  .'  If  Mr.  Bristol  will  take  the 
trouble  to  re-read  my  paper  lie  will  find  that  it 
is  based  on  the  reef  of  the  Witwatererand.  The 
Main  Reefs  of  the  Eland  form  to  an  astonishing 
degree  true  planes  when  considered  in  blocks. 
When  faults  occur  the  reef  is  broken  up  into 
smaller  planes  to  be  considered  separately  or 
developed  on  to  one  plane  as  described  in  the 
May  Journal.  The  author's  example  is  nut 
applicable  to  our  reef  and  the  proofs  derived  then 
from  thus  void  of  practical  merits.  If  the  angle 
abd  was  measured  for  radiation  purposes  then 
an  error  of  44  min.  in  such  a  short  line  as  bd  = 
20"01  ft.  is  of  small  account  being  .'!  in.  only,  ■•ml 
if  the  line  bd  was  longer  then  the  resulting 
angular  error  would  be  less.  If  traversing,  BUch 
an  acute  angle  as  55  would  never  be  needed  for 
the  traverse  framework  as  one  rarely  would 
backwards  to  mine  forwards,''  but  naturally 
choose  lines  in  the  main  direction  of  the  faceline. 
The  greater  the  angle  the  smaller  the  error  caused 
by  1  ft.  drop  of  backsight  disappearing  entirely 
at  180°.  The  angles  required  in  practice  lie 
somewhere  between  130  and  230*,  where  con- 
sequently the  result  of  this  error  is  negligible. 
The  author  has  chosen  his  backsighl  line  as  short 
i-  20  ft.  in  order  to  exaggerate   the  effect  of  the 


1  It.  drop.     In  practice  there  i-  not  mucl 
ol  such  si). irt  lines  1  eing  us 

Let    us  now  for  argument's  sake  for  th< 
being  imagim    that    in    a   stope    foi  on- 

accountable  reason  Mr.  Bi  i  i  i  min. 

crept  in. 

An-le  a  I.  e  (see  Fig.  2)  i-  measured  =  150   1  1' 
( lorrect  angle  *  !>  c,  =  ] 

The  points  a.  1>,  e  are  plotted  on  a  tracing  paper 
and    points    a    and    e    located    on    to    the   known 
points  a  and  e  of  the  Stope-plan. 
( lo-ordinate 


-=u  ./•=    4!i»'.:. 

y  =  0        y=100    y=  186-81 

gth  ac  =  1  '.»■">  ■"> 
1 93  6 


Equation  of  line  ac 


y= 


ac 


.'/  = 


.=    18-53 
y=  187  13 


[86  81 


Distance  from  fttolinea 


100 


. 


1  distance  from  6  to  Hi 


:   s  1  +3-8    7 
-100 


=  25-41 


2i    : 


±    \  I  - 

The  error  at  b=25  11  -25*07=  I  in.  only 
showing  how  this  method  of  plotting  reduces  the 
angle-error. 

Figs.  1  and  ~>  in  Mr.  Bristol's  paper  will  cs 
little  difficulty  when  using  tape-triangulation  and 
don  t  "  involve  reading  of  a   vertical   angle  and 
hence  require  the  use  of  a  transit.''     The  author's 
Figs,    'i    ami    7    are   arguments    weighing    very 

heavily  against  hi-  own  method  and  prove  the 
enlargement  of  error  likely  to  occur  when  working 
from  I'---  to  greater.  Such  causes  of  error-  are 
entirely    avoided    in    tape  1 1  ianguiation    and    all 

Inclined     methods,     where    the    offset-     .lie    plotted 

on  the  plane  of  the  i  e.f  and  therefore  no 
horizontal  errors  come  into  account. 

<  >     TONXl 
Hand. 


DEVICES    FOE    PLOTTING 
CO-ORDINATES 


I    have   read    with   great   interest    Mr.   J.   J 
Bristol's   paper   on    •■  l  >,\  ices  for    Plott 
ordinate-,   I  (rives  and  Stop 

1.    //  .,,/•    Plotting    Co-ordinates. 

author  claims  the  following  advantaf  The 

triangles   Have  considerable  time  in  plotting. 
accurate,  and  do  no!  soil  the  plan- 
no  erasures  t<>  be  made.       I  bad  some  triang 
made  and  experimented  with  them,  i 
the  morits  of  the  -\-tein.     The  ex|>eriment8  did 
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not  show  any  noticeable  saving  of  time.  Neither 
did  the  triangles  improve  the  accuracy  in  plotting 
co-ordinates.  The  distances  between  the  axes  of 
the  co-ordinate  framework  will  generally  vary 
somewhat,  no  matter  how  carefully  this  is  drawn 
up,  owing  to  contraction  and  expansion  of  the 
drawing  paper.  Such  errors  are  generally  inter- 
polated when  plotting  co-ordinates  with  ordinary 
scale,  the  zero  points  of  the  scale  being  placed  so 
as  to  practically  mean  the  error.  This  adjustment 
can  not  be  done  with  Mr.  Bristol's  triangles. 
Further,  the  rectangularity  of  the  co-ordinate 
framework  is  often  somewhat  distorted  owing  to 
uneven  contraction  of  the  paper  or  inaccurate 
draughtsmanship.  The  ordinary  plotting  method 
by  scales  allows  also  for  this  error,  plotting 
parallel  to  the  frame-ruling,  thus  giving  a 
relatively  correct  position  of  the  co-ordinates. 
But  the  set-square  method  does  not  allow  for 
this  error.  .Mr.  Bristol's  triangles  do  save 
some  erasure.  A  disadvantage  of  the  system 
is  the  complication  and  the  great  number  of  set- 
squares  to  be  kept  in  stock,  one  for  each  scale 
required. 

To  transfer  a  plan  to  a  different  scale,  I  should 
prefer  the  old  method  of  using  :wo  sets  of  scales 
and  offsets,  lx  cause  this  method  has  the  advan- 
tage, that  the  base  line  for  offsetting  can  be 
chosen  in  any  direction  convenient  to  the  main 
strike  of  the  plot,  whereby  more  convenient  and 
accurate  intersections  are  obtained  and  greater 
simplicity. 

2.  Device  for  Plotting  D,  ivrs. — Disadvantages 
are  :  There  are  two  scales  on  each  protractor 
leading  to  confusion.  The  protractor  is  graduated 
the  reverse  way.  The  protractor-readings  must 
be  located  over  the  back-sight  line,  and  when 
plotting  many  points  from  the  same  datum-line, 
the  use  of  the  protractor  must  be  rather  slow,  as 
one  has  constantly  to  change  its  position  for  every 
point  plotted.  This  continual  turning  about  the 
centrepoint  has  also  a  tendency  to  spoil  the  plan 
with  big  centre-holes,  a  far  greater  disadvantage 
than  erasure  of  pencil  lines. 

3.  Device  for  Plotting  St  ope* ,  "  The  Plotting 
Protractor."  -This  protractor  seems  rather  com- 
plicated, consisting  of  so  many  moving  parts, 
which  may  easily  get  out  of  adjustment.  For 
each  determination  of  horizontal  and  vertical 
distances  one  has  to  make  four  readings  and  three 
movements  on  Mr.  Bristol's  protractor,  while  a 
slide-rule  will  give  the  same  result  in  three  readings 
and  one  slide  movement.  In  section  26  the  author 
divides  the  horizontal  area  with  the  horizontal 
length  W  and  multiplies  this  result  by  the  length 
of  the  dip  line  (vh).  He  has  thereby  distributed 
the  several  uneven  parte  of  horizontal  areas  evenly 
and  uniformly  along  the  total  dip-line  instead  of 
weighting  the  small  horizontal  areas  according  to 


the  length  of  their  corresponding  functions  of  the 
dip-line,  which  error  may  in  cases  of  irregular 
stoping  be  considerable. 

Mr.  Bristol  determines  in  an  example  the  dip 
0  to  35°  17v  and  later  to  36°  24\  an  error  of 
1°  7\  He  points  out  "that  the  points  sighted  to 
must,  to  ensure  accuracy,  be  chosen  halfway 
between  hanging-wall  and  foot-wall  or  on 
the  line  of  trend  of  the  stoping- face."  However, 
in  using  the  method  of  inclined  stope  measuring 
the  above  mentioned  area  error  is  avoided  and  it 
does  not  greatly  matter,  whether  the  off-set  points 
measured  are  accurately  halfway  between  hanging 
and  foot,  as  the  inclined  error  thus  caused 
is  negligible  compared  to  the  vertical  error.  The 
inclined  method  also  takes  into  due  consideration 
"  warping  and  change  of  dip ''  in  the  natural 
unfolding  process  involved  in  the  system. 

The  author  even  goes  so  far  in  theorising  as  to 
consider  "  conical  stopes"  ! 

To  digest  the  last  part  of  Mr.  Bristol's  paper 
is  a  rather  severe  test  to  practical  men,  however 
interesting  the  calculations  may  be.  I  consider 
simplicity  to  be  the  main  aim  in  avoiding  errors. 
In  spite  of  much  excellent  work,  I  do  not  think 
that  the  author's  methods  are  clear  and  simple 
enough  for  general  practice. 

In  conclusion  I  wish  to  express  thanks  to  Mr. 
Bristol  for  the  keen  interest  he  is  taking  in  the 
subject. 


O.    TONNESEN. 


East  Rand. 


SAND  FILLING  ON  THE  WITWATERS- 
RAND. 

Mr.  Edgar  Pam's  paper  on  the  above  subject 
and  the  discussion  thereon  has  afforded  myself  - 
and  doubtless  numerous  other  members — in  out- 
side districts  very  interesting  and  instructive 
reading. 

Without  wishing  to  enter  into  the  discussion 
of  this  system  of  stope  filling,  which  I  think  I 
mentioned  some  time  ago  as  being  adopted,  in  a 
rather  primitive  method,  on  the  Jubilee  Mine  in 
1889  or  1890,  I  would  like  to  give  expression  to 
an  idea  which  has  struck  me,  and  doubtless  other 
members,  in  connection  therewith,  viz.,  the 
possible  utilization  of  the  power  which  could  be 
generated  by  the  fall  of  the  sands  in  the  shaft 
pipe  lines  and  which  is  at  present  running  to 
waste.  Surely  some  of  our  mechanical  or  electrical 
engineering  members  can  devise  some  scheme 
whereby  the  power  at  present  lost  can  be  utilized 
for,  say,  ventilating  purposes  or  for  raising  the 
waste  water  to  surface  again. 


Dec.   MHO 


Standardization  oj  M-i>, 


An  improved  Pelton  wheel  or  turbine  giving 
ample  clearance  for  the  discharge  of  the  pulp  and 
which  would  not  allow  of  any  accumulation  of  the 
sands  in  the  pipes  could  surely  be  devised  which 
would  answer  the  purpose. 

Without  going  further  into  the  subject  at 
present,  I  would  leave  the  suggestion  for  the  con- 
sideration of  my  fellow  members  in  the  hope  that 
it  may  bear  fruit  in  the  shape  of  a  "  paper  "  at 
some  future  date. 

J.nu.   Moylb-Phillips. 
New  Lisbon  Berlyn,  Ltd., 
Pilgrims  Rest. 


THE 


EFFICIENCY    OF    LABOUB 
UNDERGROUND. 


I  am  pleased  to  see  that  the  few  remark-  I 
made  on  Mr.  Tom  Johnson's  paper,  on  "The 
Efficiency  of  Labour  Underground,''  and  in  which 
I  drew  comparisons  between  the  efficiency  ob 
tained  from  hand  and  from  machine  stoping, 
(results  which  worry  our  mine  managers)  have 
been  deemed  worthy  of  criticism  and  enlargement 
by  Mr.  Weston. 

My  excuse  for  referring  again  to  the  subject 
is  the  fact  that  Mr.  Weston  has  placed  a  wrong 
construction  on  what  I  said.  I  certainly  made 
no  reference,  to  the  law  of  blasting,  which  Btates 
that  the  quantity  of  explosives  necessary  to 
break  a  hole,  varies  as  the  square  of  the  burden 
on  it,  which  is  one  reason  why  hand  stoping 
should  be  more  economical  than  machine  stoping 
in  explosives  used.  This  law  is  known  by  all 
mining  students,  and  is  hammered  into  the  heads 
of  students  attending  the  evening  classes  at  the 
S.A.  School  of  Mines  here.  I  did  not  advocate 
drilling  one  hole  benches  with  our  heavy  machines, 
aa  Mi.  Weston  states  I  diu.  No  practical  machine 
stoper  would  even  dream  of  trying  such  an  idea. 
I  suggested  trying  two  hole  benches,  instead  of 
the  four  to  six  hole  benches,  and  blasting  only 
one  of  these  boles  on  every  bench  at  a  time. 

My  objection  to  the  narrow  _  _  chisel  bit, 
is  construed  by  Mr.  Weston  to  mean  that  I  con- 
sider it  a  mistake  to  drill  these  long  holes. 
Such  is  not  the  case.  I  advocated  the  086  of  a 
wider  gauge  star  bit,  in  place  of  the  narrow 
chisel  bit,  and  of  the  same  length,  not  shorter. 
The  narrow  gauge  chisel  should  answer  well  f<  i 
holes  pitched,  as  Mr.  Westoi  g§  ts,  to  look 
out,  but  of  course  good  judgment  must  be 
exercised  to  avoid  "bull  ringing."  In  my 
limited  experience  of  Eland  mining,  I  have  noticed 
that  the  majority  of  machine  Btoperfl  make  an 
invariable  practice  of  keeping  their  holes  parallel 
to  the  face,  or  inclined  to  look  in,  with  the 
object,  so  the)  »y,  of  avoiding  "  bull  ringing." 
If   they    use   tin-   narrow  gauge    hisel,  a   deep 


socket  is  the  natural  result  after  bl 
this  was  in;. 

bit,  in  place  of  the  narrow  chisel.      B  this, 

why    resoi  t    to    the    prai  I 
chambering  the  bottoms  of  tl 
when  it  can  easily  be  avoided  by  providing  wider 
killing  steel  .' 
In  conclusion,  1   musl  a]       b  taking  up 

your  time  and  space,   and   for   my   previous 
mark-    being    bo  obscurely    expressed  as   I 
misunderstood. 

E.    J.    Wl-KMAV 
Jl  hill! 


Standardization    of    Metallurgical    and 
Mining-  Terms. 

The  Council  has  adopted  the  following  report 
of  its  Sub-Committee  on  this  Bubject,  and  authors 
and  contributors  are  requested  to  comply  with 
its  recommendations  when  submitting  papers  and 
contributions  to  the  Society. 

This  Sub-4  !ommittee  was  appointed  l>y  the  Council 
to  consider  the  advisability  of  farthering  Stan- 

dardization 6f  Metallurgical  and  Mining  Terms  and 
Phrases. 

After  considerable  discussion,  it  was  decided  thai 
where  variation-  in  spelling  and  in  application  exist 
in  the  use  of  Bncli  terms,  one  form  should  be  recom- 
mended and  adopted  in  all  papers, etc.,  published  by 
the  Society,  even  although  alternative  forms  be  not 
inaccurate. 

It    will  be  evident  that  many  of  the  word s  have 

referei mainly  to  practia  ««  ./<-   Rand.     Where 

the  meaning  of  any  word  i-  not  dear,  an  explanatory 

note  ifl  attached. 

1.  Except  when  otherwise  necessary,  the  follow- 
ing word-  snail  be  treated  as  collective  noun-,  and 
t  herefore  used  in  t  lie  singula] 

Sand.  Ash.  Sulphide 

Tailing.  Pj  rib     FeS  Tefluride. 

Fine.  I  oncentrat  Slime. 

Black  Sand.      Slag.  Chloride, 

Residue. 
2     The  following  term-  -hall  be  nsed  in  the  plural 
form  :— 

Sbavint  Sweepii 

Skimmings.  Drillli 

linings.  Reaerv< 

3. — Preference  should   be  given   t<>  the  singular 
form  in  . — 
Precipitate,        Bin.         <  oat         Profit         Value. 

i     Such  abbreviations  as  the  following  shall 
be  printed  in  the  plural  : 

(>/.         lb.         dwt         ^r.  cm 

k.c;.        iii.  m         gm.       nun. 

\-  in  a-  practicable  the  following  terms  shall 
tvoided  :  — 

I  Dirt. 

i  Mullock  oi  Muck.     Broken  on 
Kokopan.    (Trw 
Cheesa  Stick.     I IV 
I  Shovellei 

l  Shovellii 

6. —  The  following  spelling  shall  be  used 
tentlj 


Journal  •"•'  Mining  Socitty  of  bout  h  Africa.  De< 
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h    which 


•<••!  in  place  I  mk." 

used    in    place    of 


■ 


shall    be    used    in 
ind  Pick 

\  Si  imp-milling  " 

pi  i. 

-h  from  "(  h>1(I  Slime." 
i    to  metul  extracted 

ill  refer  t tal  precipi- 

ralntion. 
shall   refer  to  metal  won   in  a 
titable  for  the  market 

ening,  it  Bhould   In-  stated 
-   tu   tlif  Bqnare  tu- 
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Notices  and   Abstracts  of  Articles  and 
Papers. 


I  BEMISTRY. 

ENTS  FOB  PHOSPHOB1C  ACID  AND 

HBoaPBUTKfi      "The  author  Iih-  prepared  a  series 
of  r  for    phosphoric    acid    and    phosphates. 

taken  with  50  cc.  of 

.'i  of  sp.  gi.  i  -39  are  added 

and  when  solution  i-  compli  c.  of  ammonium 

nitr  itroduced  and  the  wh  >le 

le  up  to  1<ni  .-   iiit.o  iiiolylxii.  ,t  is 

i  ammonium  molyl»date 
in  hike  warm  <1    making  up  the  volume, 

■  Mi  water,  then  pouring 

into     a     mixture     of     50     cc.     of 

;'":.  -I'-  RT.  I  :■  .  of  water.) 


simi  •  Hi-  n  i\  be  prepared  either  with  0  5grm. 

iti|i\  i  in.',  oi  "  ■>  -nn.  hi  Btrychnine  sulphate, 
instead  ol  quinine  Bulphate.  That  prepared  with 
ant ip\  i inc  becomes  rose  coloured,  then  it'll  iii  about 
a  da}  s  time,  tending  to  become  yellow  finally.  That 
with  strychnine  becomes  gradually  of  a  picric  yellow 
colour  These  change*  of  colour,  however,  do  not 
affect  the  delicacj  of  the  two  reagents.  In  preparing 
the  antipyrine  reagent,  tin-  antipyrine  is  dissolved  in 
about  60  cc.  of  water  before  adding  the  nitric  acid 
and  tin-  solution  of  nitro-molybdate,  while  in  the 
case  of  Btrychnine  sulphate,  the  Ball  [0*5  gnu.)  is 
dissolved  in  20  cc.  of  water  by  heat,  adding,  immedi- 
ately after.  50  CC  of  cold  water,  then  Kite,  of  nitric 
acid  ami  In  cc.  of  the  nitro-molybdate  solution, 
finally  making  up  to  100  cc,  with  water.  A  few  re. 
of  these  reagents  precipitate  abundantly  with  a  lew 
drop-  of  very  dilute  phosphoric  acid,  free  or  combined. 
A  few  hundredths  of  a  milligram  of  phosphorus,  in 
the  state  of  phosphoric  acid,  per  litre  may  thus  he 
detected  by  the  strychno-molybdic  reagent,  which  is 
the  most  delicate  of  the  three.  In  extreme  dilutions 
only  a  turbidity  occurs  These  reagents  are  precipi- 
tated by  tannin  ami  salts  of  mercury,  hut  both 
maj  he  got  rid  of  by  calcination  before  testing  for 
phosphates.  Arsenic  acid  ami  the  arsenates  likewise 
precipitate  the  reagents,  but  in  a  less  degree  than 
phosphates,  but  the  arsenical  precipitate  obtained 
with  the  quino-molybdic  reagent  is  white,  while  that 
with  phosphates  becomes  yellowish  very  quickly." — 
(;.  DENIGES,  Bull.  Pharm.  Bordeaux,  May,  1910, 
195;  Pharm.  ./.,  1910,  85,  321. — Journal  of  the 
Society  of  Chemical  Industry,  Sept.  30,  1910,  p.  1136. 
(J.  A.'  W.) 


A  Centrifugal  Precipitating  and  Filtering 
VESSEL.  — "  Some  of  the  most  irritatingly  tedious  of 
chemical  operations,  the  settling  of  precipitates  and 
the  filtering  of  Quids  containing  suspended  matters, 
also  aucb  processes  as  the  draining  of  crystals,  may 
be  enormously  hastened  by  the  use  of  centrifugal 
appliances,  ami  it  was  with  the  object  of  taking 
advantage  of  this  fact  and  applying  it  more  widely 
jn  laboratories  where  no  more  elaborate  centrifugal 
machine  than  a  simple  Leffmann-Heam 
milk  centrifugal  is  available,  that  the 
little  vessel  shown  in  the  accompany- 
ing sketch  was  devised.  It  is  com- 
posed of  an  outer  tube  into  the 
enlarged  upper  part  of  which  an  inner 
cup  slides,  the  lower  part  of  the  cup 
resting  on  the  lower  and  narrower 
portion  of  the  tube.  The  inner  cup, 
which  acts  as  a  funnel,  is  drawn  out 
at  the  bottom  into  a  short  neck  which 
is  cut  off  at  an  angle.  A  channel  at 
one  side  of  the  outer  tube  facilitates 
escape  of  air.  The  size  of  the 
appliance  as  a  whole  is  governed  by 
the  dimensions  of  the  centrifugal 
receptacles.  The  tube  without  the 
cup  may  be  used  for  tests  both 
qualitative  and  quantitative  ;  sub- 
stances may  be  weighed,  dissolved, 
and  treated  in  it,  with  the  appropriate 
reagent;  on  then  winding  it  in  the 
centrifuge  for  a  few  minutes  the  pre- 
cipitate will  often  settle  at  the  bottom 
into  so  compact  a  cake  that  decanta- 
tion  may  replace  filtration.  Wash- 
ings, too,  may  be  carried  out  with 
smaller  volumes   of   liquid   in   this   way  than 


much 


when  conducted  under  ordinary  conditions.      Where 
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filtration  is  necessary,  and  it  can  be  hardly  avoided 
in  quantitative  work,  I  In: : supernatant  fluid  is  trans 
ferred  to  a  Altering  cup  suitably  provided  with  a 
filtering  medium,  such  as  a  plug  of  asbestos,  a 
filtering  thimble,  or  a  '  plaited  '  filter,  preferably  of 
hardened  paper.  As  long  as  filtration  proceeds 
rapidly  there  "ill  be  but  little  gained  by  attempting 
to  hurry  it  by  centrifuging,  but  as  soon  as  it  Blackens 
and  in  any  ease  before  adding  a  fresh  wash  water, 
the  cup  should  lie  slipped  into  a  filtering  tube  and 
whirled  for  a  minute  or  so,  whereby  much  more 
perfect  draining  is  ensured,  and  as  a  consequence, 
more  rapid  removal  of  soluble  matter  results.  To 
lessen  chance  of  breakage,  actual  contact  between 
the  cup  and  the  tube  at  the  shoulder  of  the  latter 
should  be  prevented  by  placing  between  them  two 
small  strips  of  hardened  paper,  or  by  cutting  a  piece 
of  such  paper  into  the  shape  of  a  star  with  central 
hole  through  which  to  pass  the  neck  of  the  cup. 

While  DO  great  originality  is  claimed  for  this  little 
appliance  the  writer,  having  found  it  of  frequent  use 
in  the  laboratory,  feels  justified  in  commending  it  to 
the  notice  of  other  chemists.  It  may  be  obtained 
from  Mr.  Riley  Robson,  52  Fore  Street,  London, 
E.C." — Chemical  Trade  Journal,  August  13,  1910, 
p.  145.     (T.  D.) 

Hydrolysis  of  Cyanogen. — "  Electrical  conduc- 
tivity measurements  lead  to  the  conclusion  that  the 
primary  reaction  between  cyanogen  and  aqueous 
potassium  hydroxide  proceeds  completely  according 
to  the  equation,  2KOH  +  C2N2=KCN  +  KCNO  I  La 
The  subsequent  reaction  forming  oxalic  acid,  a/.ulniic 
acid,  etc.,  proceeds  much  more  rapidly  as  the  concen- 
tration of  the  hydroxide  is  increased,  so  that  for  con- 
centrations greater  than  normal  the  primary  reaction 
can  no  longer  be  quantitatively  recognised.  The 
reaction  of  cyanogen  with  water  is  primarily 
C.2No+H.p  =  HCX-t-HCN().  The  degree  of  hydro- 
lysis of  a  saturated  cyanogen  solution  at  0  ('.  i- 
about  '•"H'2%,  the  corresponding  value  for  chlorine 
being  0-16%.  Determination  of  the  dissociation  con- 
stants leads  to  the  conclusion  that  cyanic  acid 
(Kx  109=  120,000)  is  nianv  times  stronger  than  hydro- 
cyanic acid  (Kxl09=l-3).  The  mobility  of  the 
('NO'  ion  (56 "5)  at  1SU  C,  calculated  from  conducti- 
vity measurements  corresponds  very  closely  with  the 
previously  determined  mobility  of  the  CNS'  ion 
(56-6)."— it  Naumann,  Z.  Elektrochem;  1010.  16, 
772-777. — Journal  of  the  Society  oft  'hemical  Industry, 
Oct.  15,  1910,  p.  1156.     (J.  A.'W.) 


Titanium  in  ORES.—"  The  method  as  outlined 
for  the  determination  of  titanium  in  rutile  and  iron 
ores  is  based  on  the  volatilisation  of  the  silica  by 
hydrofluoric  acid  in  the  presence  of  sulphuric  acid, 
evaporation  to  dryness  and  fusion  with  sodium 
carbonate  and  a  little  sodium  nitrate  to  convert  the 
iron  and  titanium  to  insoluble  ferric  oxide  and  sodium 
titanate,  extraction  with  hot  water  to  remove  the 
soluble  phosphates,  sulphates  and  aluminates  :  solu- 
tion of  the  ferric  oxide  and  sodium  titanate  in  hydro- 
chloric acid,  extraction  of  ferric  chloride  with  ether  : 
and  then  either  reduction  of  slight  traces  of  iron  with 
sulphur  dioxide,  precipitation  of  the  titanic  acid  by 
boiling  in  acetic  acid  solution,  filtration  and  ignition 
to  titanium  oxide  ;  or  a  colorimetric  determination 
by  means  of  hydrogen  peroxide.  The  authors  find 
that  the  volumetric  method  based  on  the  reduction 
of  titanium  to  the  trivalent  state  and  oxidation  with 
permanganate  gives  low  results.  With  the  sulphur 
dioxide  reduction  when  considerable  iron  is  present . 
the  titanium  product  is   usually  contaminated    with 


Borne  iron.     The  ethei  separation  ren 
all  iron  from  the  titanium   eery  qnickly.      I: 
of  the   ignited   product  with   ■odium   carboi 
purification,    which   requires    considerable   time 
never  necessary  bj  use  <>\  this    method.      The  final 
titanium  oxide  is  pure,  unless  zirconium  i-  present, 
iu  which  case  this  element  is  removed    by   the  usual 
phosphate  precipitation.     This  method  combinet 
colorimetric  and  gravimetric  determinations  and  the 
colour  comparison  is  made  in  solutions  always  totally 
free  from  iron.     For  convenience  hydrochloric  ral 
than  sulphuric  acid  solutions  of  titanic  acid  are  a 
The  metnod  is  accurate  and  not  long."     0   L.  I; 
bey  and  K.  M.  [SHAM.     •/.  Amer.  ''/<<»<.  Soc.,   1910, 
,;',  p  957—962.     Journal  of  thi   S<,<-,.hi  of  Chen 
Industry,  p.  L061.     (.1.  A.  VV.) 


Methylene  Blue,  indicator  in  [odombi 

•'  A  linn.")  solution  of  methylene  blue  may  he  used 
instead  of  a  solution  of  starch  in  iodometric  titra- 
tions :  when  a  solution  of  iodine  in  potassium  iodide 
is  added  to  a  solution  containing  methylene  blue,  an 
iodo  con  i  pound  of  the  colouring  matter  is  precipitated, 
lmt  in  dilute  solution  thi-  reaction  i-  indicated  by  a 
change  from  blue  to  yellowish-green,  and  finally  a 
yellowish-brown  colour  is  developed.  One  ec.  of  the 
above-mentioned  solution  is  a  suitable  quantity  to 
employ  as  an  indicator  in  a  titration,  and  this 
quantity  requires  only  0*2  cc.  of  AT/1000  solution  of 
iodine  to  effect  the  colour  change."  1-'.  S.  Sinnatt, 
Analyst,  1910,55,299  310.  Journal  oftheSociety 
,,/  Chemical  Industry,  August  15th,  1910,  p.  070. 
(A-   W.)  ' 

Electrolytic    Determination   of    Copper.— 

"The  electrolytic  method  i-  considered  hy  many  who 
have  used  it  as  the  most  accurate  for  the  determina- 
tion of  copper,  provided  that  care  he  taken  that  the 
metals,  which  are  deposited  under  the  same  con- 
ditions as  copper,  are.  previously,  carefully  removed. 
The  great  drawback  is  the  consumption  of  a  large 
amount  of  time  in  making  the  deposition,  for  an 
accurate  result  is  often  desired  in  the  shortest 
possible  period.  When  the  deposition  is  allowed  to 
run  over  night  and  none  of  the  chemist's  time  i- 
taken,  the  time  element  can  not  always  le  con- 
sidered  an  inconvenience.  Still,  he  one  ever  SO 
careful,  accidents  are  likely  to  OCttUr,  and  if  it  BO 
happens,  with  the  method 'in  ordinary  u-e  it  means 
a  wait  of  at  least  a  number  of  hours  before  it  is 
possible  to  obtain  a  result.  Therefore,  one  can  see 
at  a  glance  the  value  of  a  rapid  method  of  deposition. 

Within  the  last  few  years  there  have  heen  worked 
out,  among  many  Others,  three  rapid  electrolytic 
method-,  each  of  which,  when  properly  operated, 
will,  in  a    few    minute-,    give    good    results.        Each 

involves  a  principle,  Ions  used  commercially  by  men 

doing    electroplating,  that     agitation    of    the 

electrolyte,  by  keeping  the  metallic  ions  in  contact 
with  the  pole  on  which  the  deposition  i-  to  he  made. 
will  greatly  shorten  the  time  in  which  one  can  make 
a  deposition  in  a  good,  adherent  form.  Herein  lies 
the  possibility  of  the  Utilisation  of  much  higher 
currents,  a  fact  which  has  only  within  the  last  few 
ye, us  heen  used  hy  chemist-  making  the  deposition 
of  different  metals  for  the  purpose  of  quantitative 
determination. 

The  oldest   successful   method   for  accomplishing 
this  agitation,  was,    the   rotation   of  either  pole, 
the  anode  or  the  cathode,   or  mechanical  stirring  or 
i>\  other  means. 

'The  use  of  the  rotating  anode  for   chemically  pure 
solutions,  has  heen    worked   out.   on    not  only  nearly 
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all  of  the  elements  which  can  be  electrolytically 
deposited  quantitatively  but,  as  well,  in  case  of 
many  separations  and  for  some  ores,  as  for  copper. 
In  scientific  laboratories,  where  the  comparatively 
complex  piece  of  apparatus  necessary  for  this  opera- 
tion can  be  skilfully  enough  handled  that  it  does  not 
readily  get  out  of  order  and  the  inconvenience  is  not 
great  should  something  go  awry  in  the  mechanism, 
This  method  can  he  called  a  perfect  success,  for  by 
its  agency,  it  is  possible  to  deposit  all  of  the  copper 
which  the  analyst  will  rind  in  a  one  gram  sample,  in 
from  live  to  ten  minute-.  I'm-  routine  work,  in 
commercial  laboratories,  complexity  is  a  point  to  be 
done  away  with. 

A  simpler  form  of  apparatus  is  the  solenoid.  This 
causes  the  rotation  of  the  electrolyte  by  means  of 
magnetic  stress  set  up  in  the  solution  by  the  electric 
current  passing  through  it.  But  here,  again,  though 
in  a  lesser  degree,  occurs  the  disadvantage  of  com- 
plexity, and,  furthermore,  with  this,  one  can  not 
deposit  the  copper  with  the  same  rapidity  as  with  the 
rotating  anode  or  cathode. 

[n  either  of  the  above  cases  the  results  are,  how- 
ever,    as   accurate    as    with   the  older  methods    and 
itically  the  same  electrolytes  can  he  used. 

of  rapid  methods,  the  latest  published  is  probably 
the  best  for  the  practical  workman,  combining,  as  it 
dues,  the  simplicity  of  the  older  with  much  of  the 
rapidity  of  the  newer  methods.  In  this,  use  is  made, 
in  the  agitation  of  the  solution  by  : 

(1)  The  passage  of  high  currents,  causing  (a)  the 
evolution  of  large  amounts  of  gas  ;  (10  heating  of  the 
solution  to  such  an  extent  that  it  boils. 

The  free  circulation  of  the  electrolyte,  allowed 
by  the  use  of  the  gauze  electrode. 

It-  application  to  the  precipitation  of  chemically 
pure  copper  solutions  has  recently  been  experimented 
with  by  several  chemists,  including  the  author,  who 
has  also  worked  out  a  means  for  the  rapid  analysis  of 
copper  ores  by  this  method.     It  is  as  follows  :  — 

Process  Jor  Ores. — From  0  5  to  10  gram  of  ore, 
which  contains  none  of  the  interfering  elements,  is 
dissolved  in  nitric,  or  nitric  and  hydrochloric  acids. 
When  aqua  regia  is  used,  or  if  lead  is  present, 
sulphuric  acid  i-  added  and  evaporation  continued 
until  heavy  white  fumes  are  evolved.  The  excess  of 
sulphuric  acid  is  neutralized  with  ammonia  and  three 
cc.  of  concentrated  nitric  acid  added.  Provided 
sulphuric  is  not  added  it  is  only  necessary  to  concen- 
trate to  thiee  cc.  In  either  case  the' solution  is 
diluted  to  75  cc..  transferred  to  a  tall  battery  beaker, 
without  being  filtered  (if,  however,  the  residue  does 
not  settle  it.  is  hetter  to  filter)  and  the  copper 
deposited  by  means  of  a  current  of  eight  to  ten 
amperes  and  three  to  four  volts.  If  the  deposit  is 
black  or  dark  colored  it  i-  dissolved  in  nitric  acid  and 
re-deposited  in  the  same  way.  This  re-deposition  is, 
asier  than  filtering.  The  following  re- 
sult-show  the  accuracy  of  the  method  on  ore",  as 
compared  with  those  obtained  by  the  old  method  : 
it  obtained  ><;//,  //,,■  Gauze  Electrode. 

<  topper 
found. 

0  0825 

00825 

00770 

0  0769 

/.-,  tults  obtained  by  t/,,  Ordinary  Methods. 

4  0-5000  16-50  0-0825 

4  0-5000  1650  00825 

0  5000  15-40  0  0770 

«  ".7000  15-38  0-0769 


Amount  of 

Per  cent. 

Ore  tat- 

Copper  in  ore. 

4 

0-5003 

16*49 

4 

(i  5003 

Ki-47 

<; 

0-5003 

15-39 

6 

0-5003 

15-37 

Process  for  Slags.  —  In  case  of  slags  and  other  low- 
grade  material,  it  is  necessary  to  select  a  method  of 
disintegration  suited  to  the  particular  material  in 
hand.  Slags,  which  always  give  large  quantities  of 
gelatinous  silica  and  contain  low  percentages  of 
copper,  give  the  most  accurate  results  when  disin- 
tegrated by  means  of  nitric  acid  followed  by  hydro- 
fluoric and  sulphuric  acids.  After  evaporation  until 
heavy  white  fumes  are  evolved,  the  analysis  is 
finished,  as  in  the  process  for  ores.  Re-deposition  is 
more  frequently  necessary  with  low  grade  material 
than  with  high,  but  in  all  cases  is  more  rapid,  as 
well  as  more  accurate,  than  filtering.  The  following 
will  illustrate  the  accuracy  of  the  procedure  : 
Determinations  made  by  means  of  the  Gauze 
Electrode. 

No.  of  Sample.        Ore  taken.  Found.        Copper  in  ore. 

13  1-0000  tit  nil  it)  0  60 

13  l-Oiioo  0-0059  0.39 

13  2-0000  0  0123  001 

11  2  0000  0  0103  0-51 

11  20000  00101  OoO 

Determination  made  In/  means  of  the  Ordinary 
Method. 
13  2-0000  0  0121  0-60 

13  2  0000  00121  0-60 

11  l-oi  ii  io  0-0051  0-51 

11  l-oooo  0 -00.50  0-50 

Elements  which  interfere,  ami,  at  the  same  time, 
are  likely  to  occur  in  copper  ores,  are  arsenic, 
antimony,  lead,  and  bismuth.  The  separation  of 
antimony  and  bismuth  from  coppei  was  tried  under 
the  preceding  conditions,  but  without  success.  Lead, 
in  such  quantities  that  it  will  deposit  with  the 
copper,  is  best  removed  as  the  sulphate.  Arsenic,  in 
small  quantities,  will  not  deposit  with  the  copper, 
but  in  quantities  about  equivalent  to  the  copper 
present  begins  to  be  deposited  with  the  last  of  this. 
The  following  series  of  experiments,  in  which  copper 
was  deposited  in  the  presence  of  varying  amounts  of 
arsenic,  illustrates  the  point : 

Arsenic  taken.  Copper  taken.  Coppei  found. 

0-0605  0  2652  0'2648 

0-1210  0-2751  0-2747 

0-1815  0-2183  0-2183 

0-1210  0-3038  0-3035 

0-2420  0-2686  0'3106 

0-2028  0-2026 

All  these  deposits  were  made  under  the  usual  con- 
ditions. From  these  results  it  is  seen  that  arsenic, 
when  present  in  amounts  large  enough  to  contami- 
nate the  copper,  can  be  easily  removed  by  dissolving 
the  deposited  copper  and  re-precipitating  under  the 
same  conditions  as  before.  The  removal  of  the  in- 
terfering elements  by  chemical  means  can  be  accom- 
plished by  the  following  method  : 

The  ore  is  disintegrated  with  nitric  or  nitric  and 
hydrochloric  acids.  Five  or  six  cubic  centimetres  of 
sulphuric  acid  are  added  and  it  is  then  evaporated 
until  heavy  white  fumes  are  given  off.  It  is  diluted 
to  one  hundred  and  fifty  cubic  centimetres  with 
water,  boiled  to  insure  complete  solution  of  the  basic 
sulphate  of  iron  (a  few  drops  of  hydrochloric  acid  are 
added,  if  silver  is  present),  filtered  and  washed  with 
water  containing  a  little  sulphuric  acid.  The  lead 
and  silver  remain  on  the  filter  paper.  The  filtrate  is 
now  heated  to  boiling  and  saturated  with  hydrogen 
sulphide  and  allowed  to  cool  during  the  process.  The 
precipitated  copper  sulphide  is  filtered  off  and  washed 
with  water  containing  hydrogen  sulphide.  The 
precipitated  sulphides  are  rinsed  from  the  filter  paper 
into  a  beaker  using  as  little  water  as  possible, 
warmed  with  a  little  colorless  sodium  sulphide  to 
remove  the  antimony  and  arsenic  and  again  passed 
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through  the  same  filter,  being  washed  with  - 
water  containing  sodium  sulphide.  Bismuth  i-  now 
removed  from  the  copper  by  warming  the  ra 
sulphides  with  a  solution  of  potassium  cyanide 
alkaline  with  ammonia.  This  dissolves  the  sulphide 
of  copper  leaving  that  of  the  bismuth  insoluble.  The 
solution  of  the  copper  is  boiled  with  nitric  acid  to 
destroy  the  potassium  cyanide  and  electrolyzed  in 
the  usual  manner."— Prof.  K.  C  Benner,  Los 
Angeles  Mining  Review,   September   17.    IP10,    .,    [2 

n.  a.  \v.  ' 


The  Quantitative  Determination  of  Barium 
Sulphate  in  the  Presence  of  Substances  whii  u 
Influence  the  Result.— "The  author  details  his 
work  and  conteuds  t<>  have  established  the  following 

points  :  _ 

1.  The  presence  of  potassium,  sodium,  ammonium, 
calcium,  magnesium,  iron  and  cobalt  work  disl 
ingly  on  the  estimation  of  sulphate  a-  liaso  a-  they 
contaminate  the  precipitate  and  cannot  be  was 
out  in  the  usual  manner. 

2.  The  impurities  appear  in    the    precipitate 
sulphates,  and   they  go  so  slowly  into   solution   by 
washing  with  water  that  it   i-  impracticable  to  try 
and  get  rid  of  them  in  this  way. 

3.  Calcium  sulphate  is  the  principal  impurity,  ami 
if  the  solution  to  he  examined  c  intains  a  sufficient 
amount  of  this  base,  then  even  in  lln'  in".,. nee  of  tin' 

other  bases,  CaS04  will  he  tin-  only  impurity  found 
in  the  precipitated  barium  Bulphate. 

4.  Calcium  sulphate  can  he  dissolved  out  of  the 
BaS04  precipitate  by  boiling  for  several  hours  in 
strong  Ii(  1. 

5.  Other  salts,  however,  are  not  removed  in  this 
manner. 

6.  For  an  exact  estimation  of  S(  ) .  ion-  in  solutions 

containing  other  salts  it  is  advisable  to  make  sure 
that  an  excess  of  calcium  i-  present.  After  die  pre- 
cipitation the  solution  is  boiled  with  sufficient  BC1 
to  make  20  thereof,  whereby  all  the  CaS04  is  con- 
verted into  BaS04  by  the  BaCl2  present. 

7.  A  mixture  of  IK'I  ami  UNO.,  may  he  used 
instead  of  IK'I  alone,  in  which  ease  I'1      i-  enough. 

8.  If  the  l'.aS()4  i-  contaminated  with  BaCla  the 
latter  cannot  he  got  rid  of  by  boiling  with  IK'I. 

'.i.  The  precipitate  will  not  contain  BaCla  if  the 
latter  is  used  in  a  10%  or  still  more  dilute  solution, 
ami  dropped  drop  by  drop  into  the  boiling  solution 
under  examination,  shaking  all  the  while.  There 
must  not,  however,  he  niuch  IK'I  or  II  N  <  >    present. 

In.  If  the  solution  to  he  examined  contains  either 
of  these  acids,  the  excess  must  he  removed  by 
evaporation. 

11.  To  estimate  barium  in  a  solution  containing 
foreign  salt-,  it    should    he   brought    -lowly    into    an 

excess  of  boiling  dilute  sulphm  ic  acid. 

As  a  general  prescription  for  an  SO*  ion  estimation 
in    a   solution  containing  also   Am.  K,  Na,  Mq 
I'e    or   Co.    the    author    recommend--    the    following 

procedure  : — 

An  amount  of  pure  calcium  chloride  is  added  to 
the  solution    which    ma}'    not    contain    much    IK'I  or 

II  \<),  at  lea-*  double  the  equivalent  of  the  probable 
SO   ions  present.     A  precipitate  of  CaS04  may  come 

down  hut  doe-  not   interfere,    i  If  l  Q6  -olution  contains 

much  IK '1  or  II N<  I,  it  i-  best  remoi ed  bj  ei aporation 

on  a  water  bath.) 

After  the  addition  of  the  CaCls  the  whole  i-  boiled 

an  I  a  Mil ut ion  of  not  stronger  than  10     BaCI,  added 

drop  i.y  drop  with  continued   shaking.      The   amount 

iaClt  added  should   he  about  double  that  then 
iiy.         AJtei     the    precipitation     the 


solutionis   heated    to   boiling,    and  IK'I  of 

added  to  make  20      ol  tie-  w  hole,  or  one  may 

a  mixture  oi  Hi  itul  ||.\i  , 

1  mi  10    of  tl,..  total  -olution.  'lien 

boiled  for  three  houi  nail  flame.   When  a  mix 

of  IK'I  and  II  \< »  i-  used  fortius  pm  it  i- 

i  'o  now  and  again  add  a 

drops  UNO  .      The  precipitate  1-  alio*-. 

ami     tin-    solution     i  off    as    c pli 

•  ole  into  a  glass  basin       The  precipitate  i- 

hour-  in  150 
IK'I    and    ll\"     with    the 

addition  of  a  few  cc.  I'.  iCl    sol  itio  \  ling 

this  solution  is  also  decanted  into  the  basin  and  tie  . 

cipil  i    third   time    in    tie 

The  three  -olution-  a 

taken  up  with  water,    heated    a    little,   and  carefully 

added  to  the  precipitate  in  the  beaker  or  Erlenmi 

Bask.      Hie  whole  is  then  boiled  for  Beveral  minuter 

i"  1' .c.  distilled  water,  and  at   01 

iriginal  solution  contained  iron  -alt-  ir 

Id  to  the  evaporate  I  mass  after  taking  up  with 

.    about    ■"•  cc.    IK'I   and  a  few  drops  II  V' 

order  to  prevent  the    -epilation    of   iron.        I  hi-  will 

only  be  necessary  if  the  iron  chloride  is  decomp 

by    carrying    the    evaporation    too    far.        When    the 

method  is  carried  out  exactly  notonly 

are  all  the  sulphate  ions  precipitated  a-  BaS04  but 
tin*  precipitate  will  contain  no  impurities  ol  any 
importance  whatever,  the  method  being  therefore  not 
dependent  upon  any  compensation  between  the 
desired  precipitate  and  its  impurities  Oni 
careful  that  the  reagents  contain  no  sulphuric  acid. 
CaCIg  particularly  often  contain-  this  acid.  When 
the  reagents  are  not  quite  pun-  a  blank  test  is  done 
along  w  ith  the  sample."  '/.■ 
nie,  1910,  p.  893.     (D.  G 


<i  As     \\  VLYSIS  V.\    I  fJSATlON        "  T 

whose  melting  p  dnts  are  widely  apart  can  he  .plant  i 
tatively  separated  by  bringing  the  one  with  the  higher 
liquifying   point   into   the   liquid  state  by  means  ol 
a  suitable  cooling  medium.     The  apparatus  required 

consists  mainly  of  a  tsuring  tube  an. I   gas  pi: 

between  which  i-  interposed  a  tube  with  a  relatively 
small  inlet,  and  cooled  by    liquid   air,   liquid  OXJ  _ 
melting  ether,    solid   carbon   dioxide  or   some  - 
cooling    medium.       The    dried    and    measured 
mixture  is  by  the  usual  mean-  made  to  pa--  back 
wards  and  forwards  through  the  cooling  t  nbe  bet 
the  pipette  and  the  measuring  tube.      After  measui 
ing  the  non-condensable  portion  of  the  gas  mixture, 
it    i-    removed    from    the    apparatn-        The    cooling 
medium    is   then    taken   away   and    the    condei 

portion  re-gasified  and  also   asured."     Xeitschrift 

I'm-   Angcwandt    Chtmie,    19th    Aug.,    1910,  p. 
(T.  I),  i 

Estimation  of  Sulphur  in  Pyrites  9  ind 

Sulphates.     *' A  method  proposed  by   \   Zehemayr, 
in    the   Zeitsch.  angetc.    <'/i>m..  <■   subs! 

under  examination  (pyrites,  Blags,  -ulphatt-.  etc 
heated  with  metallic  iron,  the  -iilphur  pn  thus 

converte  I  into  ferrous  sulphide,  sulphate-  also  being 
reduced  to  sulphide,  ami  the  ferrous  sulphide  is  then 
imposed  with  hydrochloric  acid,  the  liberated 
hydrogen  sulphide  being  collected  in  potasaium 
hydroxide  solution.      The  detail-  of  the  met 

a-   follO*  0    5    _"  1  1 1 1 .    of     the    finely  powdered  -linple 

are  placed  in    a    hard  gla--   tube,    ol I    al    one  end, 

:  her  with  about  I  grm.  of  id  run 
aftei  being  mixed  tie-  contei 
to  dull  n  hort  time.      While -till  hot.  hut 
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not  glowing,  the  mixture  is  shaken  into  a  flask  con- 
taining about  25  ec.  of  water,  and  t lie  Mask  is  closed 
with  a  stopper  carrying  a  safety  funnel  and  a  delivery 
tube.  Tlte  latter  is  provided  with  a  bulb  Tilled  with 
glass  beads  to  prevent  any  solution  in  the  flask 
splashing  over  into  the  receiver:  above  the  bulb  the 
delivery  tube  is  bent  downwards,  and  is  surrounded 
by  a  condenser,  the  lower  end  of  the  tube  dipping 
into  the  potassium  hydroxide  solution  in  the  re- 
ceiver.  Concentrated  hydrochloric  acid  is  added 
through  the  safety  funnel  to  the  contents  of  the 
tlask.  and  when  the  evolution  of  gas  has  nearly 
i-eased  heat  is  applied,  the  solution  being  Anally 
boiled  until  all  the  hydrogen  sulphide  has  heen 
driven  over  into  the  receiver.  Towards  the  end  of 
the  distillation  a  drop  of  the  distillate  may  be  tested 
with  lead  acetate  to  ascertain  whether  all  the 
hydrogen  sul)  hide  has  been  expelled.  The  alkaline 
distillate  is  then  poured  into  a  known  quantity  of 
A'  In  io  line  solution,  acidified  with  acetic  acid,  and 
the  excess  of  the  iodine  is  titrated  back  with  thio- 
sulphate  solution.  One  cc.  of  iV/10  iodine  solution  is 
equivalent  to  00016  grin,  of  sulphur.  The  ferrum 
redactum  used  must  be  free  from  sulphur.  Results 
of  analysis  of  pyrites,  slags  and  ferrous  sulphate  are 
given,  the  figures  obtained  by  the  above  described 
method  agreeing  closely  with  those  yielded  by 
Lunge's  method. — Zeit  fur  Angewandte  Chemie. 
Chemical  Trade  Journal,  September  17,  1910,  p.  262. 
(T.  D.) 


Bydroferro-  and  ferricyanic  Acid,  Deter- 
mination of. — "The  titration  of  hydroferrocyanic 
acid  with  permanganate  by  De  Haen's  method  is 
found  to  give  accurate  results  when  carried  out  as 
follows  : —  20  cc.  of  sulphuric  acid  (1  mol.  of  acid  to 
4  mols.  of  water)  are  added  to  150—200  cc.  of  the 
solution  (containing  about  1  grm.  of  ferrocyanide), 
and  the  mixture  is  titrated  with  A/20  permanganate, 
until  the  colour  changes  from  yellowish-green  to 
yellowish-red.  Hydrofenicyanic  acid  also  may  be 
determined  by  permanganate,  after  reduction  with 
ferrous  sulphate  ;  but  this  acid  is  preferably  estimated 
by  Mohfs  method,  which  is  accurate  when  carried 
out  in  the  following  manner: — 0-7  grm.  of  ferri- 
cyanide is  dissolved  in  about  .50  cc.  of  water,  and  to 
the  neutral  solution  are  added  3  grm.  of  potassium 
iodide  and  I '5  grm.  of  zinc  sulphate  (free  from  iron)  ; 
the  solution  is  then  shaken  and  titrated  with  A/20 
thiosulphate.  The  determination  of  hydroferro- 
cyanic acid  by  oxidation  with  iodine  and  titration 
with  thiosulphate,  in  the  presence  of  alkali  bicar- 
bonate (Rupp  and  Schiedt;  this  J.,  1902,  1099),  is 
found  to  be  inaccurate.  Smail  quantities  of  ferri- 
cyanide were  detected  in  all  the  samples  of  potassium 
ferrocyanide  examined."— E.  MtJLLEB  and  (). 
Dim  ENTHALKB,  Z.  anora.  ('hem,,  1910,  67,  418-436. 
Journal  of  tht  Society  of  Chemical  Industry,  August 
31,  1910,  p.  IDi.7.     (A.  W  ) 


Determination  or  Ferro-  and  Ferricyanide. 

11  Potassium ferricyanide.  '-The  salt  is  dissolved 
in  500  750  cc.  of  water,  and  10— 15  cc.  of  concen- 
trated hydrochloric  acid  (sp.  gr.,  119),  10— 15  grm. 
of  potassium  chloride,  10  20  cc.  of  a  10%  solution  of 
LSSium  iodide,  an. I  10  cc.  of  zinc  sulphate  solution 
(approximately  molecular)  are  added.  The  turbid 
mixture  i-  allowed  to  stand  for  3  minutes  in  a 
ipered  flask,  after  which  some  starch  solution  is 
introduced,  and  .V  10  thiosulphate  is  added,  until 
nearly  all  the  iodine  ha-  disappeared  ;  the  titration 
is  then  finished  after  waiting  again  for  3  minutes. 
I  cc.  of  Nj\0  thiosulphate    3292]   mgrms.   of  potas- 


sium ferricyanide.  Potassium  ferrocyanide. — To  the 
aqueous  solution  (600— 800  cc.)  10— 15  cc.  of  concen- 
trated hydrochloric  acid  and  40 — 60  cc.  of  sodium 
acetate  solution  (250  grm.  of  crystallised  salt  in 
675  cc.)  are  added,  and  then  A/10  permanganate, 
with  shaking,  until  the  solution  is  quite  clear  and 
distinctly  red  ;  then  10  ee.  of  10%  potassium  iodide 
solution  are  added,  and,  after  3  minutes  the  separated 
iodine  is  titrated  with  A/10  thiosulphate  (best 
standardised  against  permanganate  solution).  1  cc. 
of  AT/10  permanganate  =  42  236  mgnns.  of  crystallised 
p  itassium  ferrocyanide.  An  approximately  standard 
solution  of  permanganate  may  also  be  used,  and  the 
ferricyanide  produced  determined  as  above,  thus 
giving  the  ferrocyanide  indirectly.  To  determine 
potassium  ferrocyanide  and  ferricyanide,  the  above 
methods  are  combined,  the  solution  (700 — 800  cc.) 
being  mixed  with  15  cc.  of  concentrated  hydrochloric 
acid  and  60  cc.  of  the  above  sodium  acetate  solution 
and  the  ferrocyanide  determined  directly ,  and  then  a 
further  10  cc.  of  hydrochloric  acid,  10  cc.  of  10% 
potassium  iodide,  and  10  cc.  of  (molecular)  zinc 
solution  being  added  and  the  total  ferricyanide 
determined." — W.  Meckdknburg,  Z.  anorg.  Chcvi., 
1910,  67,  322—338.  Journal  oj  the  Society  of  Chemical 
Industry,  August  15,  1910.  p.  946.     (A.  W.) 


METALLURGY. 

Automatic  Sampling. —  ■-'  '  Lamb's  Tailings 
Sampler'  is  one  that  may  be  recommended.  This 
sampling  machine  has  been  designed  to  obtain  an 
accurate  sample  of  the  tailings  discharged  from  the 
mill — something  that  would  be  reliable  in  operation, 
automatic,  simple  in  construction,  and  accurate  in 
results — the  main  idea  being  to  introduce  a  device  to 
obviate  the  hand  sampling  by  mill  men  or  foremen, 
who  might  have  reasons  for  favouring  results  in 
sampling,  and  also  to  take  a  sample  regularly  at 
such  stated  intervals  as  may  be  desired,  which  latter 
is  seldom  attained  in  mill  work,  for  many  well 
known  reasons.  With  this  sampler  placed  below  the 
final  discharge  of  tailings  sluice,  and  enclosed  in  a 
small  building  under  lock  and  key,  it  can  be  made 
accessible  to  only  one  person,  and  accurate  samples 
are  bound  to  follow.  As  the  whole  discharge  of 
tailings  from  the  mill  does  not  pass  through  the 
sampler,  there  is  not  the  wear  on  it  that  there  is  on 
machines  or  devices  that  have  to  carry  the  whole 
stream.  This  sampler  has  been  in  operation  in  one 
of  the  largest  and  most  complete  concentrating  mills 
in  the  West,  and,  during  a  period  of  twelve  months, 
many  comparative  tests  with  hand  sampling  have 
been  carefully  made,  and  the  results  have  proven 
that  this  device  is  reliable  and  accurate  in  its  work. 
Its  simplicity  of  construction,  small  liability  of 
getting  out  of  repair,  together  with  its  low  cost,  I 
beleive,  makes  it  the  most  desirable  appliance  for 
this  work  that  has  been  placed  on  the  market. 

Adaptability. — This  sampler  can  be  applied  to  any 
mill  regardless  of  the  process  employed  for  treating 
the  ore,  with  the  single  proviso  that  the  tailings  from 
the  mill  are  discharged  by  means  of  a  sluice  box,  to 
which  the  sampler  could  be  attached. 

Details  oj  Construction. — By  referring  to  sketched 
drawing,  in  conjunction  with  the  following  descrip- 
tion, the  details  of  construction  will  be  more  readily 
understood  : — A  represents  a  '  tailings  sluice  '  run- 
ning out  of  the  mill;  B,  'water  pipe'  for  filling 
ballance  box  ;  C,  balance  (or  tilting)  water  box. 
This  is  a  double  compartment  box,  arranged  with  a 
partition  in  the  centre,  so  that  when  one  side  has 
iilled  and  is  discharging,  the  other  side  is  being  filled. 
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Attached  to  the  front  of  the  balance  box  is  the  track 
for  carrying  the  sampling  spout  (I)). 

(D)  Sampling  Device.  —  This  consists  of  a  narrow 
spout  or  trough,  suspended  from  a  hanger  or  carriage, 
having  two  grooved  pulleys  which  run  on  the  track 
attached  to  the  balance  box.  This  spout  and  carriage 
work-  by  gravity,  and.  as  the  balance  box  discharges 
at  either  end.  t he  spout  travels  across  the  face  of  the 
stream.  This  gives  an  accurate  sample  of  the 
tailings,  as  it  takes  an  equal  amount  right  across 
the  sluice,  and  also  includes  a  proper  proportion  of 
the  Blimes,  as  well  ;is  the  tine  and  coarse  -and-. 

(E)  Divider  or  Reducer.  — This  consists  of  a  number 
of  small  troughs,  made  preferably  with  a  V  bottom 
and  vertical  side*,  the  sides  being  high  enough  to 
prevent  the  Blimes  or  lighter  material  from  slopping 
out.  These  troughs  rest  loosely  in  a  notched  rack, 
and  are  sel  at  a  pitch  that  will  give  a  free  discharge 
on  the  apron  below.  By  varying  the  number  of 
troughs  employed  the  volume  of  the  sample  cm  hu 
regulated  as  desired. 

(F)  Apron  on  to  wliich  the  dividers  (E)  discharge, 
and  by  means  of  which  the  sample  i-  com  eyed  to 
the  filter  sack. 


Filter  Sack. — This  is  Bimply  a  canvas  duck  sacki 
which  permits  the  Burplus  water  to  be  drained  off. 
In  place  of  the  filter  sack,  a  -eric-  of  overflow  tank- 
may  be  used. 

The  water  from  the  feed  pipe  discharges  into  the 
upper  half  of  the  balance  or  tip  box.  When  the 
weight  of  water  accumulated   in   this  compartmenl 

equals  or  slightly  exc Is  the  weigh!  of   the  travel 

ling  trough,  the  balance  ho\  tips  and  tin-  travelling 
trough   moves   along   the    inclined    rods,    sweeping 
across  the  stream  oi  tailings  at   rigid   angles  to  its 
course,  cutting  out  an  equal   proportion  of   the   mil 
width   of  the   stream,    and    taking  an  actual  pro 
H.itionate  amount  « » i  coarse,  fine  and  slimes  tailin 
'he  travelling  trough  moves  over  and  eu 
oi  V  troughs,  with  open  spaces  between,  discharging 


the  -ample  cat  into  these  troughs,  the  exa  ss  falling 
through  the  open    spaces   between    them.      The    \ 
troughs  discharge  on  to  an  apron,  which  in  I 
charges   into   the   final    receptacle,    the   tilt' 
Beneath  the  filtei  sack  is  placed  a   bos  foi 
the  filtered  watei  from    sampler.      This   is 
againsl    imperfect    filtering   or  leak)  b 
mean- for  testing  such    waters   for  any   value- 
may  be  Bolnble.       With  thi>  sampler  the  iced   v 

to  balanc tip  box  can  be  regulated  by  a  valve 

that  a  sample  can  be  taken  at  any  interval 
desired,  or,  foi  a  twenty  four   hour-'   inn   (if  only    a 
daily   -ample  i-  t<>  be  taken),  can  be  i  by 

increasing  or  decreasing  the   V  troughs,  into    whicii 
the  travelling  trough  discharges  it-  content-.     I 

machine     i-      kept      well     oiled     it     will    do      . 

faithfully.''  -Australian    Mining    and    J. 
Review,  Oct.  5,  p.  23    24.      C.  B.  S 
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Charge  \\i>  Series  Systems  oi  Cyakidiku 
Slime.  "The  various  methods  oi  treating  pulp  in 
air-agitation  tank-  offei  problems  for  experiment  and 
study  which  are  fascinating  as  well  a- practical.  The 
usual  method  heretofore  has  been  to  till  i  ik  in 

turn,  agitate  the  mixture  the  required  period  and 
then  discharge  the  treated  pulp  into  a  storage  tank. 
from  whicii  it  i-  drawn  to  the  Idler  as  requin 

\  later  method  i-  to  run  the  pulp  from  the  tube 
mill,  classifier,  thickener,  orsettler  into  the  first  of 
a  Bet  of  tank-,  and  thence  continuously,  or  in  series 
through  the  remaining  tanks,  finally  drawing 
pulp  to  a  continuous  filter,  or  to  a  pulp  storage  tank 
if  the  filter  is  of  the  intermittent  type.  It  i-  this 
method  which  I  propose  to  discuss  in  a  preliminary 
way,  with  the  idea  of  going  exhaustively  into  the 
examination  of  the  results  of  a  serie*  srimente 

in  a  later  papei . 

It  may  be  of  interest  to  note  that  the  design  of  a 
cyanide  plant  has  recently  been  completed  in  which 
the  estimated   <■< >~t    of  the  agitation   tanks,  -t" 
tank-,  and   pump-    was   30      higher   for  the   <•]. 
agitation  arrangement  then  for  I  es  plan. 

The  first  question  in  studying  the  series  method  i-. 
•What  i- t  he  actual  period  of  treatment  ui 
by  the  pulp        One  iii-t    supposes   that   l>y  chance 
some  of  the  pulp  may  get  through  with  little  or  m> 
treatment,    while  othei    portions    maj    staj    in    the 
tank-  a  needlessly  long  period.      The  formei  is  not 
probable  or  even  possible,  and  the  latter  is,  prartic 
ally,  true  to  only  a  limited  extent.     The  greatei  the 
number  of   tank-   the   greater  i-    the  \- 
chance  that    all    the   pulp   will    !»•  treat  illy. 

Without  going  into  the  mathematical  analysis  ol 
problem  its  important   terms  may  be  clearlj 

by  thinking  of,  oi  '  visualising.' tl ulitioi 

say,  50  ton-  of  drj  slime  is  treated  in  •_'»  bout  •       I 

thi<k cue  I  pulp  representing  thistonn  _  i-h. 

2  in.  -'  ream  now  ing  25  in    i  wd 

How  ol  this  stream  for  anj  given   period,   -i\  5min., 

Hi  cub.  ft.  w  ill  llciw   into  t  he  lii-: 

tanks.       It    the   tank-   h  ive   a   woi  '>• 

•0  CUb.    II..    one     uucll     tank     will    foil!  .ill.     17    I 

weight  *  of  slime  ii  to-U     pulp,    in  I  l 

tank-  win  be  required  to  '•  houi  - 

Assuming  an  ins) 
incoming    pulp   w  ith   i  h 

iui| ible  condition   which   will   lie  di«eiiw»ed  l.v 

then  I      ui  16  ciil>     it     w  ill    be    discli 
i  nai  men  I        Wil  ink-   the  p 

would  be  disci lai 

mil  Of  com    •  would  Is 

with  s  a\  \  in.  and 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa. 


Dec.  1910 


The  rate  of  flow  of  the  pulp  from  the  time  it  is 
thrown  oat  of  the  top  of  the  central  tuhe  until  it 
reaches  t lie  bottom  of  the  tank  varies  with  the 
amount  of  air  used  and  the  shape  and  the  size  of  the 
tank.  The  period  is  from  05  to  2  hours.  If  the 
incoming  stream  enters  at  the  side  of  the  tank 
opposite  the  outlet,  and  giving  due  consideration  to 
this  slow  movement  of  the  charge,  it  is  a  physical 
impossibility  for  any  particle  of  the  pulp  to  go 
through  this  series  of  three  tanks  in  less  than  \\ 
hours.  In  t he  mathematical  analysis  this  minimum 
period  gives  the  serif-  method  a  big  handicap,  and 
one  which  increases  directly  with  the  number  of 
tanks  used,  hi  fact,  this  low  circulation  velocity 
makes  the  operation  resemble  the  treatment  of  pulp 
in  a  horizontal  tube  of  the  same  diameter  as  the 
agitation  tanks  and  of  a  length  equal  to  the  combined 
lengths,  having  the  agitation  at  right  angles  instead 
of  parallel  to  its  length. 

If  any  comparisons  have  been  made  on  a  practical 
scale  to  show  the  difference  in  extraction  by  the  two 
methods  of  using  the  air-agitation  tanks,  the  results, 
so  tar  a-  I  know,  have  not  been  published.  Such  a 
test  would  be  of  great  interest,  and  the  managers  of 
several  plants  are  now  in  a  position  to  make  it.  In 
test-  on  a  -mall  scale,  with  tanks  of  a  capacity  of 
100  lb.  of  dry  -lime  in  a  2-to-l  pulp,  several  interest- 
ing things  have  been  noted.  With  pulp  containing 
coarse  sand  (and  even  with  tine  sand  in  a  thin  pulp), 
care  must  1»-  exercised  in  drawing  the  pulp  from  one 
tank  to  the  next  in  the  series,  otherwise  either  the 
sand  or  the  slime  will  accumulate.  If  the  drawing- 
otl'pipe  i-  merely  Banged  to  the  tank,  the  outflowing 
pulp  will  contain  a  greater  proportion  of  slime  to 
-ami  than  is  contained  in  the  average  of  the  pulp, 
-inc.-  during  agitation  by  this  method  the  sand  has  a 
tendency  to  -ink  through  the  pulp  as  soon  as  dis- 
charged through  the  centre  air  lift,  rather  than  to 
work  out  to  the  sides  of  the  tank  with  the  Hocculent 
slime.  This  difference  in  pulp  How  is  greater  with  a 
thin  mixture  and  less  with  a  thick  one,  and  can  be 
utilized  practically  in  a  very  simple  manner  if  it  is 
desired  to  agitate  the  sand  'longer  than  the  slime.  A 
concentration  of  sand  in  the  tank  will  be  attained  by 
drawing  the  -lime  from  a  quiet  point  in  the  circum- 
ference of  the  surface  <.i  the  pulp  To  do  this,  a 
discharge  pipe,  pivoted  at    tie  side  of  the  tank,   is 


arranged  to  swing  in  a  horizontal  plane  and  to  he 
placed  and  held  at  any  desired  point  in  its  arc 
between  the  central  pipe  and  the  side  of  the  tank. 
After  the  desired  initial  concentration  is  attained, 
this  discharge  pipe  is  then  placed  so  as  to  draw  off  a 
mixture  of  the  same  proportions  of  sand  and  slime  as 
that  being  fed  to  the  tank,  which  will  maintain  the 
charge  in  the  tank  at  the  higher  ratio  of  sand  to 
slime.  Thus  the  slime  will  go  through  faster  and  the 
sand  slower  than  the  average  pulp  How.  To  illus- 
trate this  point,  imagine  a  tank  containing  100  tons 
(dry  weight)  of  pulp  consisting  of  3  of  sand  to  1  of 
slime.  Admit  a  stream  of  pulp  carrying  100  tons  in 
'24  hours,  which  consists  of  half  sand  and  half  slime, 
drawing  off  an  exactly  similar  stream.  The  slime 
which  was  originally  in  the  tank  (25  tons)  will  be 
replaced  twice  in  24  hours  by  the  50  incoming  tons, 
while  the  original  sand  (75  tons)  will  be  replaced 
only  two-thirds  time.  In  other  words,  the  slime 
will  receive  a  12-hour  treatment  and  the  sand  will 
receive  a  30.  I  consider  this  one  of  the  important 
advantages  of  the  'series'  system  The  regulation 
of  the  ratio  of  sand  concentration  in  the  tanks, 
within  the  practical  limits  to  be  determined  in  each 
case,  will  be  controlled  by  taking  a  pulp  sample  of  a 
certain  size,  washing  it  through  a  200-mash  screen, 
and  setting  the  discharge  pipe  as  many  inches  from 
the  rim  of  the  tank  as  there  are  ounces  of  sand  re- 
maining on  the  screen.  The  proper  weight  of  the 
sample  to  give  best  results  can  be  determined  ex- 
perimentally. 

A  point  of  great  advantage  possessed  by  the  series 
method  in  the  design  of  many  plants  is  the  saving  in 
difference  of  level  required  in  the  site.  The  agita- 
tion tanks,  if  used  in  this  manner,  need  not  recjuire 
more  than  from  2  to  4  ft.  difference  in  level  between 
the  inlet  and  the  outlet,  depending  to  some  extent 
upon  the  number  and  size  of  tanks  and  the  distance 
apart,  but  also  and  mainly  upon  the  margin  of 
capacity  required  to  provide  for  fluctuations  in  pulp- 
feed  and  discharge.  This  margin  depends  largely 
upon  the  type  of  filter  used.  Ordinarily,  the  pulp 
will  be  drawn  from  near  the  top  of  the  last  tank, 
Avbile  in  the  '  charge '  system  the  outlet  is  at  the 
bottom  of  the  tank.  Fig.  1  shows  this  difference. 
In  the  series  system  no  storage-tank  is  needed  below 
the  last  agitator  tank  if  a  continuous  filter,  such  as 
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Oliver  or  the  Ridgway,  is  used,  only  a  small  tank  of 
a  capacity  to  supply  pulp  to  equal  the  displacement 

of  a  loaded  basket  of  leaves  it  a  Moore  filter  i-  used, 
and  a  slightly  larger  tank  (sufficient  to  till  the  filter 
box  with  the  unloaded  frames  in  place)  with  a 
Butters  filter.  Compare  tliis  arrangement  with  the 
charge  system,  in  which  the  storage  tank,  even  with 
continuous  lilters,  must  have  at  least  a  capacity 
equal  to  that  of  an  agitator,  and  with  cither  the 
Moore  or  the  Butters  filter  must  have  a  slightly 
greater  capacity,  as  is  explained  above. 

The  question,  what  is  the  lea-t  number  of  tanks 
which  can  safely  be  used  in  this  manner,  can  only  lie 
answered  by  experiments.  Even  with  the  charge 
system,  the  occasion  will  rarely  arise  in  which  it  will 
be  convenient  to  use  less  than  two  tanks  for  agitation, 
and  in  such  a  case  three  smaller  tank-  with  equal 
average  treatment  capacity  will  be  so  much  smaller 
that  their  combined  cost  will  be  little,  if  any,  more 
than  the  cost  of  the  two  larger  tanks.  In  a  plant 
having  air-agitation  operated  on  the  charge  system, 
it  i-  rare  that  the  site  will  permit  all  transfers  of 
pulp — from  settler  through  agitators  and  storage 
tank  to  filter — by  gravity.  Usually  the  saving  oi 
about  4")  ft.,  as  shown  in  Fig.  1,  will  practically 
amount  to  tin'  Baving  at  least  of  the  cost  of  a  4  or 
Sin.  steel  lined  centrifugal  pump,  with  it-  require- 
ment of  from  In  to  20  h.p. 

There  are  numerous  plants  at  which  a  change  t" 
the  serie-  method  of  treatment  could  be  made  at 
slight  expense,  with  an  increased  capacity  and  easier 
work  for  the  plant  foreman.  1  have  in  mind  a  plant 
with  at  least  twenty  12-ft.  air  agitation  tank.-,  each 
of  which  i-  used  as  a  -ettler  in  its  turn.  This 
arrangement  entails  continual  running  by  a  shift- 
man and  several  helpers.  The  result  of  installing  a 
Dorr  continuous  slime-thickener,  together  with  con- 
nections between  all  these  agitation  tank-,  would  be 
a  revelation  and  a  revolution."  —  MARE  R.  LAMB, 
The  Mining  World,  Februarj  19,  1910,  \>.  430. 
(C.  B.  S.) 


Apparatus  pob  the  Treatment  oi  Crushed 
Ores  in  <  >rdeb  to  Recoveb  the  m  et  vl  <  .'ontem  i  s. 

— "The  apparatus  i-  intended  for  the  treatment  o* 
crushed  cues  by  cyanide  or  other  solvent-.  It  may  be 
employed    for   the   extraction   of   the  total  pulp  as  it 

comes  from  the  mill,  and  this  without    the  sessity 

of  a  pre\  ioua  separation  into  -and-  and  slimes.  The 
liquid   pulp  as  it  comes  from  the  battery  is  directed 

by  the  trough  or  pipe.   I,  into  the  de-Watering  vessel, 

'_;.'     I')!  the  centre  of  this  vessel  there  passes  a  vertical 


shaft,  •">.  carrying  at  the  top  a  small  cone.  J       I. 
inverted  nmes,  li,  7,  8,  with  vertical  cylindrical  pro 
Ionizations,  ll.  12  and  13,  are  arranged  underlie 
The  liquid   pulp  being  distributed   by  the  pipe.    I. 
into  the  -pace  comprised  between  th«'  cone,  I,  and 
the  internal  conical  ring,  Hi,  the  liquid  runs  clown 
wards   and   under  the   lower   edge   OI  the  cylindrical 
prolongation,  II.  and  thence  passes  in  and  oul 
tween  the  cone-  until   it   rises  in  the  vat  and  o 
How-  a-  clear  water  into  the  annular  discharge 
During  the  circulation  the  solids  are  deposited  upon 
the  -mill  truncated   Rlirfaces,  9,  between   the  cones, 
li  and  7.  and  upon  the   outer  truncated   -urface-.   20, 
whence   they   afterwards   fall    to   the    bottom  of  the 
vessel,  the  operation  being  assisted  by  the  revolving 
radial  arms.  is.  carried  by  the  vertical  -haft,  .3.    The 
partially  drained  -olid-,  falling  to  the  bottom  of  the 
\at.  are  thence  removed  by  means  of  the  conveyors, 
_'4  and  29,  and  the  pump-.  36,  to  one  or  other  of  the 
classifiers,  4ii.  46,  Hi.  being  mixed  on  the  way  with  a 
suitable  quantity  of  the  extracting  solution  com 
from  a  reservoir  by  the  pipe,  90.      The  classifiers,  in 
which    any    desired    proportio  i    of    the    dissolving 
solution  i-  separated,  comprise  internal  and  externa! 
cone-.  47  and  4s,  an  intermediate  conical  pass 
49,  and  an  annular  overflow,  50,  by  means  of  which  a 
certain   proportion   of  solution  is  returned  through 
the  pipe,  51,  and  again  mixed  with  the  -olid-  as  they 
emerge  from  the  drainer.     The  extraction  vessels, 
.'!!),  10,  and  11,  into  one  of  which  the  mixture,   con- 
taining about  3 parts  of  solution  and  I  of -olid-,  now 

passes,  are   simple    in    construction,   the   n ssary 

agitation    being   obtained    by    mean-  of  an  air-lift 
arrangement.     Whilst  the  vessel  is  being  filled,  the 
deposition  of  solids  is  prevented  by  a  current  ol  air 
passed   in  near  the  bottom,  but   subsequently,   the 
vessel  being  replenished,  the  circulation  is  obtained 
by  mean  of  an  air-current    which,  forced  down 
central  pipe,  62,  escapes  through   valves  at    'il  and 
passes  up  the  largei  concentric  pipe,  61.     The  sul 
<|iieni   course  of  the  extracted  mixture  as  il  is 
veyed  away  through  discharge   pipes  at  70toclassi 
fiersand  separators,  7ii,  77.  and  s:;,  84, can  be  readily 
observed  from   the  diagram;  the  clear  liquid  over- 
flowing from  these  vessels  i-  brought   back  thro 
pipe-.  86,  88,  and  94,  and  again  mixed  in  the  desired 
proportions  with   the  ongoing   pulp.      Finally    the 
-oliil-  coming    from    the    deposition    vat,    sb    are 
received  upon  i  he  transportei  table,  85,  and  convi 
to  the  waste  heap.     The  solution  may  be  taken  from 
the  overflow  of  the  depositing  <         '■    through  the 
pipe,  78,  and   removed   for  the  precipitation  of  the 
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metallic  contents."       A.   J.    Arbitckle,    Fr.   Pat. 
413,417,    March  9,   1910.—  Journal  of  the  Society  of 
nical  Industry,  Sept.  30,  1910,  p.  1115.  (J.A.W.) 


Effect  on  the  Solubility  of  Gold  when  Ore 
i-  Crushed  between  Iron  Surfaces. — "  The 
author  describes  a  series  of  comparative  laboratory 
experiments  on  the  chlorination  and  cyaniding  of 
gold  ores,  which  had  been  pulverised  respectively  in 
a  grinding  mill,  on  a  bucking  board,  and  in  an  im- 
provised wooden  tube  mill  with  silicious  pebbles. 
The  assay  result  showed  a  higher  gold  extraction  in 
the  case  of  the  tube  mill,  which  the  author  considers 
i-  probably  due  to  the  fact  that  when  the  ore  is 
crushed  between  iron  surfaces  the  particles  of  gold 
become  coated  with  a  protective  him  of  metallic 
iron"— J.  M.  TIPPET,  Met.  and  Chem.  Bng.,  1910, 
.v  519-520.  —  .Journal  of  the  Society  of  Chemical 
Industry,  Oct.  15,  1910,  p.  1161.     (J.  A.  W.) 


Lining  for  Ore  Chutes.— "The  majority  of 
mining  companies  usually  line  the  bins  and  ore  shoots 
with  sheet  steel.  It  is  seldom  that  the  steel  sheets 
are  worn  uniformly,  and  as  soon  as  a  hole  occurs  it  is 

FIG.   1. 


necessary  to  renew  the  entire  sheet,  which  often 
means  a  waste  of  material  and  extra  expense.  At 
Mineville,  New  York,  Witherbee,  Sherman  and  Co. 
found  it  more  economical  to  use  bar  steel.  At  pre- 
sent they  use  J  x  6  in.  bars.  By  using  bars  it  is 
less  trouble  to  do  repair  work,  and  it  is  necessary  to 
remove  only  the  worn  out  part  and  put  in  a  new- 
piece.  All  the  steel  may  thus  be  used.  Even  short 
bars  with  one  end  worn  thin  may  be  used.  Railroad 
rails  of  heavy  weight  are  also  good  for  lining  the 
front  of  ore  bins,  at  a  point  directly  opposite  the 
place  where  the  cars  dump.  They  are  occasionally 
suspended  by  the  upper  end,  and  are  free  to  move  at 
the  lower  end.  They  form  an  excellent  buffer  for 
heavy  ore  as  it  comes  from  the  mine  car  or  skip." — 
Australian  Mining  and  Engineering  Review,  Jan.  5, 
1910.     (C.  B.  S.) 


MINING. 
Devices  for  Plotting  Co-ordinates,  Drives 
and  Stopes.— "  1.  The  device  for  plotting  co- 
ordinates consists  of  a  45°  triangle  graduated  (on  the 
two  edges  at  right  angles  to  each  other)  to  any 
required  scale.    Fig.  1  represents  a  triangle  graduated 


Fig.  2. 
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so  that  I  ft.  =240  ft.  :    Fig.  2,  1  ft.     250  ft.  :    Fig.  3, 
]    ft.  =  .■)(!()   ft.,    and   Fig.    4,    1    ft.=2,500   ft.      The 
graduated  edges  are  about  six  inches  in  length. 
Fig.  3. 


4.  Suppose  ili'-  plotting  i-  required  on  the  horizontal 
plan  (scale  I  ft.     300ft.)  "i   the  stations  whose  co 

ordinate-  are 


Fig.  4. 

2.  By  a  proper  assumption  of  the  distance  apart  of 
t  lie  co-ordinate  lines  their  representation  on  the  plan 
will  be  contained  within  the  graduated  edges  of  the 
triangle.  For  example,  using  the  1/240  triangle  the 
co-ordinate  lines  must  be  llio  ft.  apart  and  hence 
represented  on  the  plan  4  4  5  in.  apart  :    I  250     lfMi  ft. 

or  4  4/5  in.  :   1/500  -  200ft.     or  4  4  .3  In.  :    1  2,500 
1,000  ft.     or  4  4. ->  in. 

3.  In  the  following  discussion  the  axes  of  co- 
ordinate- are  assumed  to  be  as  represented  as  In 
Pig.  5. 


X. 

\  . 

/.. 

6953  30 

1995  06 

1283-24 

310 

6978-00 

4982  28 

1280-64 

311 

6997*73 

4! IT.')  30 

1281-64 

312 

7059-39 

4959  85 

128 

310a 

6976-75 

196972 

1 25 1  65 

310b 

6974-15 

4961-79 

1241-71 

310c 

6975  :*<i 

1955-56 

1235-55 

210 

6963*14 

4vt:-tiii 

1  l(j 

Jll 

6975-96 

1892-15 

1  185-45 

■_'!_' 

Tui.s  83 

1866*98 

1IS6  47 

.">.  To  plot  Btation  309,  place  graduated  trial 
l  500  on  plan   see  Fig.  6)  with  one  graduated 
coinciding  with  the  line  Y     4,800,  then  move  bo  thai 
the  153*30  (6953*30    6800*00)  division  coincides  with 
the   line   X     6,800,   then    at  the    195*06  (4995*06 
180000)  division  on  the  other  edge,  prick  a  point : 
this  will  represent  on  the  plan  the  position  of  Btation 
The  other  stations  are  plotted  similarly  (see 
Fig. 

ti.  A-  a  check  place  the  graduated  triangle  as  in 
Fig.  8  so  that  the  195  06  division  on  one  edge  coincides 
with  the  line  Y  1,800  and  prick  a  point  at  the 
153*30  division  on  the  other  edge.  The  two  points 
should  coincide. 

7.  <>n  any  vertical  plane  oi  section  the  X  ordinate 
may  he  plotted  similarly. 

B.  The  graduated  triangles  above  described  ma] 
be  employed  in  various  ways.  Foi  example,  suppose 
it  is  required  to  transfer  the  lower  drive  and  part  of 
raise  represented  in  Fig.  !i  (scale  l  500)  to  a  plan 
(scale  l  240)  (see  Fig.  10).  In  Fig.  !t  the  I  500 
triangle  is  placed  as  indicated  •.  in  this  instance  with 
the  160*00  'in  ision  on  one  graduated  edge  coinciding 
with  the  line  \  6,800:  'he  Y  ordinal.-  ».s"" 
189  50)  and  \4,mmi  195*50)  "I  the  points  of  inter 
-eetion  oi  the  contours  of  the  drive  with  the  graduated 
edge  of  the  triangle  are  read  off:  in  Fig.  10  the  l  240 
triangle  is  placed  a-  indicated  with  the  60*00  I  inn  00 

100*00)  divi-ion  on  one  edge  coinciding  with  the 

line   \      6,900,  then    point-    ale    pricked    at     divisions 

89*50    1.MO0     189*5U     1,900)  and  95*50    1,800     195*50 


FlO. 
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Fig.  6. 


1,900).  The  triangles  .-ire  moved  convenient  dis- 
tances of  5  or  10  it.  and  (he  Y  ordinates  reud  off  and 
I  ransfei  red  as  before.  The  points  thus  indicated  are 
joined  Bhowing  a  contour  similar  to  that  of  Fig.  9. 

9.  Again  ii  a  projection  is  required  on  the  vertical 
plane  through  stations  210,  310,  of  the  raise  connect- 
in-  210  and   310  (see   Fig.    7)   (scale    J/240),    then 
iming  in  this  plane  that  210  is  at  0  ft.  horizontal 
'I  (Stance,  t  he  ol  her  si  a  I  ions  are  at  horizontal  distances 
•  toured  oil  from  Fig.  7) 
-'lit  0  00  ft. 

310c        59-00  (projection  on  plane  210,  310) 
310b        6500  „ 

:510a        7350 
310         8600 
and  (see  Fig.  II,  for  310  the  graduated  triangle  1/240 
i-  placed  as  indicated,  the  8600  division  on  one  edge 
coinciding  with  the  line  2     1,200,  a  point  pricked  at 
•      30-64    (1280-64     120000)     (obtained     from 
ion   co-ordinates   listed   above),  on   other  edge. 


The  other  stations  are  plotted  similarly.  From  the 
notes  taken  when  the  transit  was  set  under  the 
several  stations  the  contour  is  sketched  in  and  the 
desired  section  is  as  shown  in  Fig.  12. 

10.  These  triangles  save  considerable  time  in 
plotting,  are  accurate  and  do  not  soil  the  plans,  as 
there  are  no  erasures  to  lie  made. 

11.  The  device  for  plotting  drives  is  represented  in 
Fig.  13.  It  consists  of  a  protractor  about  8  in.  in 
diameter.  (A)  graduated  to  20  minutes  and  numbered 
to  correspond  to  those  instruments  whose  numbering 
of  graduations  on  the  horizontal  circle  is  from  right 
to  left.  (B)  is  a  slot  in  which  the  slide  (C)  can  be 
freely  moved.  (D)  and  (E)  are  scales  graduated  as 
desired;  in  this  instance  (D)  is  1/500  and  (E)  1/240. 
(F)  is  a  hole  in  slide  (C)  with  centre  on  line  through 
centre  (0)  of  protractor  and  0°.  Line  ((I)  passes 
through  (F)  and  serves  to  indicate  the  distance  along 
(II)  and  (E)  of  the  centre  of  hole  (F)  from  (()).  (il) 
is  an  upright,  shown  in  section  at  (I)  through  which 
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passes  vertically  a  tine  needle.     This  needle  is  exactly 
over  centre  of  protractor. 

12.  The  application   is  as  follows,  supposing  the 
notes  for  the  drive  survey  are 

ln-t.  under  212.       Backsiirht  211. 
sI(,|m-  distance. 

)■;.) 

1200 

I  s  I II I 

26-00 

111  (Ml 

23  <  H I 


1. 
_>. 
:{. 
4. 

G. 


Horizontal  angle. 
157  20' 
188  4(1' 
His  4(f 
208  40' 
213  30* 
213°  30* 


Jii  Drive. 

90 

'in 

90 
90' 

(in 
'.hi 

Offset  right  2  ft. 
..  lci'i  3  it. 
A  line  i-  drawn  through  212  ami  211,  extending 
lieyond  "ill  :  the  protractor  i-  then  placed  on  the 
plan,  needle  point  pressed  clown  through  212,  and 
and  then  revolved  until  157  20'  is  indicated,  the  slide 
moved  to  indicate  4*75  ft.  in  'hi-  instance  on  scale 
I  500.  A  maik  i-  then  made  through  hole  in  wlide. 
This  mark  represents  a  point  in  the  contour  of  drive. 

Similarly   for   tl ther   points.     When    point   •'«  is 

I  dot  ted  the  offsets  indicated  are  made  and  the  several 
pointH  joined,  thus  Bhowing  the  outline  of  the  drive 
(see  Fijj    7 

13.  If  when  using  this  (not  ractor  t  he  two  stations 
are  very  near  together,  to  secure  accuracy,  the  l n-~t 
plan  is  to  find  the  co  ordinate-  of  an  imaginary  point 
in  the  extension  of  tie-  line  throngh  the  two  stations 
before  drawing  the  reference  line  throngh  tie 

oils. 


14.  For  example  suppose  the  transit  wereset  n 

211,  backsight  210,  then  proc 1  as  follow-: 

\  Y. 

•_'l  I        6975*96         1892*15 
210        696314         1897*66 


Dill'. 


12-82 

10 

128 

(iiic,:;  1 1 


.".  .".i   Multiply  by  m 

in 


55*10  Sui'i  ract  from 
1897  66 


210 
i  "  ordinate*  ef  

imaginary  point  iis::i  !M        1952*76 
Plot   this  point   (see   Fi*r.   7'  and   then  di  . 
through  it  and  210 or 211.     To  eliminate  enuiui 
much  a-  possible  i he  line  should  !»■  drawn  foi  a  short 
distance  only,  ne.-u-  edge  of  protractor. 

1  "i    Foi  distances  less  than  half  the  lei 

-lide.    that    i-   le--  t  hall   t  wo  divisions  ol    I    5tWl 

2  ft.,  after  the  horizontal  angle  has  Keen   in 

the    needle    maV     he    rciiiot  t-d     and   the-!;  I   to 

t  he  required  d  is  tan 

16  Pei  haps  a  clearer  i  rdinj*  1 1  the 
device  for  plotti i  u  -i  op.  -  (which  I  pn 

t  he    •  plot  i  i n •_'   prot  ractor ')   will  h\ 

ilcHcribing   brieflj     the    method    of    nun 
•ttopes  tow  hich  ii  is  applical 

1 7  The   t  ransit   or  t  lieo  lolite 

lieing  clamped  at  0      the  lov 
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Fig.  8. 


and  the  upper  undamped  and  sights  taken  to  the 
meat  prominent  points  of  projection  and  recession  of 
the  face  of  the  stope;  these  points  being  chosen 
about  hallway  between  the  hanging-wall  and  foot  wall 
of  the  stope,  or  moie  preferably  on  the  line  of  trend 
of  the  vein  or  reef  being  stoped.  The  horizontal 
angle,  the  slope  distance,  and  the  vertical  angle  for 
each  point  is  recorded.  By  means  of  a  table  of 
latitude*  and  departures,  or  natural  functions,  or  by 
logarithms,  the  slope  distances  are  reduced  to  the 
horizontal;  then  on  the  plan,  usually  scale  1  ft.  =240 
ft.,  the  horizontal  angles  are  laid  off  and  then  the 
horizontal  distance  for  each  angle.  The  points  thus 
determined  are  joined,  thus  forming  the  horizontal 
projection  oi  the  contour  corresponding  to  that  of  the 
of  the  -tope.      '1 " 1 1 i -  contour  with  that  of  the 

•  din;.'  survey,  or  in  conjunction  with  the  contour 
of  the  upper  drive  or  that  of  the  lower  drive,  or  of 
both,  determines  the  horizontal  projection  of  the  area 
stoped.  This  area  multiplied  by  the  secant  of  the 
angle  of  tin-  dip  i-  the  slope  area  corresponding  to 
ped.     The  dip  is  usually  ascertained   by 

■in;.'  to  a  point  en  a  rod  at  the  same  vertical 
e  the  footwall  as  the  axis  of  the  instru- 


ment, and  held  at  a  point  in  the  line  of  dip,  as  near 
as  can  he  judged,  and  some  distance  from  transit-. 
The  vertical  angle  is  read  giving  the  angle  of  dip. 
Or  the  dip  may  he  taken  off  the  vertical  section  of 
the  raise  or  winze  from  which  the  stope  is  being 
developed. 

18.  The  method  of  surveyingstopes  above  described 
in  conjunction  with  the  '  plotting  protractor  '  and  the 
methods  of  determining  the  dip  to  be  described,  is  a 
very  advantageous  one  for  all  classes  of  stopes,  flat, 
vertical,  those  with  uniform  dip  and  strike,  or  vary 
ing  dip  and  uniform  strike,  or  varying  dip  and  varying 
stiike  and  those  on  a  conical  surface.  The  advan- 
tages lie  in  increased  accuracy,  a  saving  of  time — as 
the  notes  of  a  slope  survey  can  be  plotted  in  one 
fourth  the  time  ordinarily  required,  at  the  same  time 
dispensing  with  all  laborious  reductions — and  the 
cleanliness  of  plans,  as  few,  if  any,  erasures  are 
necessary. 

I!).  The  plotting  pi  o  tract  or  consists  of  (see  Fig.  .14) 
a  piotractor  (A)  about  13  in.  in  diameter,  graduated 
to  20ft.,  10  ft.  being  easily  estimated,  numbered 
from  left  to  right  as  indicated  with  two  sets  of 
figures,  one  set   black  and   the  other  set  red,  ISO"  in 
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Fig.  9. 


advance  of  tlie  black,  the  object  of  which  will  be 
explained  subsequently.  This  method  of  numbering 
is  used  in  conjunction  with  those  instruments  whose 
graduations  are  numbered  from  right  to  left.  (I!)  is 
a  quadrant— independent  of  the  main  graduated 
circle— graduated  to  20ft.  and  numbered  with  two 
of  figures,  one  from  0  to  90°  and  return  to  180°, 
the  0  division  being  opposite  the  90  red  and  270 
black  of  main  circle  This  Bet  of  figures  is  used  in 
conjunction  with  those  instruments  whose  cortical 
circle  i-  numbered  <>  to  360"  from  right  to  left  and 
whose  vernier-  read  90  and  180°  when  the  telescope 
is  level.  The  other  set  of  figures  is  from  0  to  90*, 
the  0  division  being  opposite  theO  black  and  180 
red  of  main  circle.  This  set  of  figures  is  used  in  con- 
junction with  those  instruments  whose  vertical  circle 
is  numbered  from  0  to  90  to  the  right  and  left   from 

0  and  whose  verniers  read  0  when  the  telescope  is 
level.     (C)  is  the  graduated  scale  (in  this  instance 

1  240)  and  represents  the  -lope  distance  the 
graduated  scale  (1  240)  placed  at  right  angles  to  the 
line  passing  t  hrough  (D)  the  centre  ol  the  protractor 
and  0  black  of  the  main  circle  and  fastened  to  the  slide 
(E)  which  is  movable  along  guide  I  0  that  the  «» 
division  is  always  on  line  0,  0°6.  (G)isan  upright 
through  which  1             ertically  a  fine  needle   [E 

directly  over  the  0  division  on  scale  (D).     This  1 lie 

upon  being  pressed  down  make-  a  -mall  mark  on  the 


surface  of  the  paper  and  upon  the  pressure  being 
released  is  returned  t<>  it-  usual  position  by  a  -piial 
Bpring.  (I)  is  a  fine  needle  over  centre  of  protractor 
and  when  not  pressed  down  i-  retained  tree  from 
paper  and  also  from  dropping  out  when  protractoi  is 
not  in  use  by  a  small  fiat  Bpring.  (A)  corresponds  to 
the  horizontal  graduated  circle  of  the  transit,  (B 
the  vertical  circle.  (C)  to  the  measuring  tape  and  C,D 
III,  i-  a  right  triangle  in  which  C  is  the  hypotenuse 
or  slope  distance,  Done  leg  or  vertical  distance,  III 
the  other  leg  or  horizontal  distance  and  III*"  the 
the  angle  representing  1  he  verl  ical  ancle  of  elevation 
or  depression.  By  this  mechanical  arrangement 
-lope  distances  can  readily  be  reduced  t>>  the 
horizontal  and  vertical  distances  determined  without 
recourse  to  tables.     As  an  illustiati Buppose  thai 

dope  distance  is   I ■  n  1  it.,   the  vertical  ai 

ited on (B),  then 
-lid.-  (E)  until  edge  ol     I'     indicates   100  ft   on    I 
then  read  off  on  scale  •  E)  SO  n.  the  ^  *-i  t  ical  dintan 
1 II  I)  i-  the  horizontal  distance  and  i-  detei  mine 

i-  then  read  ofl 

ie  hoi i/ontal  'ii-t  ince. 
20.  To  cheek  (D)  1  bal   i-  il  it   1 

right  angles  to  line  0,0°,  m<  I     wind  60 

indicated  on  1  B),  then  1  E)  until  1 
100  it.  -ai   (C)  then  read  ofl  a   verti. 

then  revolving    I  0,0*,  read  ofl  SO  it.     h 
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there  is  any  difference  in  the  readings  obtained  by 
using  30°  and  (JO  (D)  may  be  shifted  by  means  of  the 
Bcrew8  by  which  it  is  fastened  to  (B)  so  that  the  0 
division  is  on  line  O,  0  and  also  so  that  it  is  at  right 
angles  to  line  0,  0°.  The  upright  may  also  be 
adjusted  by  means  of  the  screws  by  'which  it  is 
fastened  to  (D)  bo  that  the  point  of  the  needle  when 
•"'1  down  indicates  0  on  scale  (D). 
21.  The  application  of  the  protractor  is  best  under- 
stood hy  considering  a  practical  example  of  a  stope 
survey.  In  connection  with  this  example  the  deter- 
mination of  dip  and  areas  will  he  discussed. 

Suppose  the  notes  of  two  successive  surveys  of  the 
stope  17  on  I  are  a-  follows  : — 

e  IT  on  I  West.    Under  1701  A. 
Survey  A. 

v..\. 

mill. 

123 

1 22 
121 

I  19 

117 
I  Hi 
11.-. 
IN 


Backsight  1701. 


il. 

\. 

mm. 

la 

2< 14 

10 

2a 

2<  )7 

10 

213 

20 

218 

20 

223 

20 

225 

Mi 

7  a 

JO 

231 

10 

S.D. 


V.D. 


00 
40 
Ml 
30 

10 
Ml 
00 
10 


105  9 

Hio-7 
is-s 

84-4 
802 
790 

74  0 


57-8 
54-4 
46  0 
44-0 
39-4 
36  0 
33  4 
307 


9a 
10a 
11a 
12a 
13a 
14a 
15a 


Pt 

lb 
•il. 
3b 
4b 
.".I, 
(il. 
71. 
8b 
9b 
101. 

111. 

12b 
131. 
14b 
1.5b 
16b 
17b 


237  40 

240  30 

244  10 

247  00 

250  10 

254  20 
257 


10 


II.  A. 

(leg.  min. 

268  00 

264  10 

263  50 

257  10 

254  20 

250  10 

246  50 

239  10 

235  4o 

231  40 

224  50 

221  50 

219  40 

218  30 

214  20 

208  40 

204  40 


111  10 

109  10 
107  10 
105  10 
103  30 
100  20 

98  Hi 

Survey  B. 

V.A. 

deg.  min. 

90  50 

93  50 

94  10 
98  10 

100  20 

103  30 

105  30 

110  00 

111  50 
114  10 

116  10 

117  50 

119  00 
II!)  10 

120  30 

1 22  10 

123  00 


756 

27  3 

73  4 

24  1 

69  6 

20  6 

69  5 

1S-2 

66-4 

15  5 

64  0 

11-5 

63  6 

90 

S.D. 

54  6 
576 
623 

63  6 

64  0 
66  4 
74-9 
74  5 
76'li 
74  0 
87-4 
94  1 

101-4 
104  8 
107-4 
110-8 
105-9 


V.I). 


0 
3 

4 

9 
11 
15 
•20 
•..-> 
28 
30 
39 
44 
49 
51 
54 
59 
57 
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22.  To  plot    17  on   1    West  Survey  A,  draw  a  line 
through  I701A  and  17<i]  (as,  in  this  instance,  the  two 
stations  are  very  near  together  it  is  best  to  extend 
th<;  line  as  previously  discussed  in  the  plotting  of 
I,  place  the  protractor  on  the  plan  with  needle 
I  pressed  down  through  1701. \  and  then  revolve  until 
204    40'  black  if  line  extending  through  backsight  is 
.  oi  204    W  red  if  the  line  extending  from   back- 
Bight,  through  and  beyond  1 701 A  is  used,  then  move 
until  123°  00'  is  indicated  on  (B),  then  scale 
D    nntil  its  graduated  edge  indicates  105*9  on  scale 
the  needle  *ll    is  then  pressed  down  and  a  point 
marked  on  the  surface  of  the  paper.     The  vertical 
.  to  be  used  later  in  the  determination  of  the 
e  ot  dip,  i-  read  off  on  scale  (D)  and  recorded 


it    belongs. 


opposite  the  station  number  to  which 
All  the  other  points  are  plotted  similarly  and  the 
vertical  distances  recorded.  The  vertical  distances 
above  recorded  have  been  read  off  from  the  protractor 
and,  with  a  few  exceptions,  will  be  found  to  agree 
with  the  calculated  distances  to  OT  ft.  ;  the  excep- 
tions to  02  ft.  Tne  points  thus  plotted  for  each 
survey  are  joined  by  right  lines,  inked  in,  thus 
showing  the  horizontal  projection  of  the  contour  of 
the  face  of  the  stope  for  each  survey  (see  Fig.  15). 
The  freedom  of  the  plan  from  pencil  marks  and  lines 
is  here  noticeable  ;  no  erasures  being  necessary.  As 
the  data  is  not  to  hand  and  as  the  area  stoped  has  no 
connection  with  the  upper  and  lower  drives  they  are 
not  indicated  on  the  plan  of  the  stope  shown  in  F'ig.  15. 
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-.i.  Before  discussing  the  determination  of  dip  ii 
would  perhaps  lie  as  well  ;it  this  point  to  explain  the 
use  of  the  t\\<>  Bets  of  figures,  red  and  black  on  circle 
\  [f  when  plotting  ;i  -tope  the  line  drawn  through 
the  backsight  would  place  the  protractor  in  a  lees  con- 
venient position  to  u-<".  by  extending  the  line  i"  1 1 1 « - 
opposite  direction  and  without  altei  ing  the  horizontal 
angles  as  read,  the  red  set  of  figures  would  l><-  used 
and  (he  plotting  proceeded  villi  as  before.  (This has 
been  <lon<-  in  the  plotting  of  the  Btope  above.)  Also, 
when  making  the  underground  survey,  sometimes 
owing  tn  the  nature  of  1 1 • « -  scope,  it  i>  more  con- 
venient to  fail  vernier  II  than  vernier  I  ;  in  tlii* 
esse  the  angle  is  recorded  as  read  from  verniei  II,  and 
« lnii  plotting  it  line  through  backsight  is  being  used 
as  reference  line,  the  red  set  <>i  figure*  i-  used;  it 
<  In'  line  extends  in  the  opposite  direction,  tl 


figures.     And   again,  it    i-   sometimes   neces 
transit    the    telescope    to  be  enabled   t..  read   the 
vertical  circle  ;  in  this  case  ol  using  the  line  through 
backsight,  verniei   II   wonld  require  the  black  and 

vernier  I  the  red,  and  If  using  the  lii xtending  In 

the  opposite  direction,  vernier  I  black  and  vernier  II 
red.     Tne  vertical  angles  would  lia\i>  to  In-  ch.-u 
depending  on  how  the  vertical  circle  was  numlx 
and  the  position  of  the  vei  ni< 
24.  Assuming  that  the  strike  and  the  dip  i":   the 

stope  above   ( •  i« >t t ••< J   are   nnif< no  •  ible 

error,  considering  the  irregularities  of  the  I 

the  stope  face,  «ill  l»'  i  \  ii lrn I  it  it 

t  In'  i  point   in    17  nil    I 

^ui  m\   I!,  w  lio  l  ion  i-  the     •  the 

.i  i •  .ti  ..i  a  point  in  IT  mi  i  West ,  Survej  H 
umpl  "H   i  lie  po 


±u\ 
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Fig.  14. 


vertical  distance  '!'>'  below  horizontal  axis  of  instru- 
ment ami  a  point  in  17  on  1  East  half  way  between 
points  ~li  and  Hh  the  mean  of  whose  vertical  distances 
below  horizontal  axis  of  instrument  is  25'7  and  hence 
the  elevation  of  the  assumed  point,  will  suffice.  A 
line  drawn  through  these  two  points  is  the  line  of 
strike,  which  while  not  the  true  line  of  strike,  as  will 
develop  later,  is  near  enough  for  practical  purposes. 
At.  any  convenient  point  draw  a  line  at  right  angles 
to  the  line  of  strike  ;  on  this  line  project  the  points 
potted  :  then  lay  off  at  light  angles  to  this  line  from 
each  projected  point  the  vertical  distance  belonging 
that  point;  join  the  points  thus  determined.  The 
contour  thus  formed  i-  the  line  of  dip  (see  Fig.  15). 
It  i-  preferable  to  transfer  the  projected  points  to 
eparate  paper  and  lay  oil'  the  distances  thereon. 
Thus  the  dip  lines  for  each  survey  will  not  be  con- 
fused with  the  stope  contours. 

In  the  dip  contour  of  17  on  I  Hast.  Survey  A, 
the  point-  from  I"  to  10a  are  practically  on  the  same 
line  of  dip  ;  at  lUfl  the  dip  changes,  ami  from  10"  to 
16a  the  points  are  on '< he  same  dip  line.  In  the  dip 
contour  of  17  on  I  East,  Survey  I!,  the  points  from 
\l,  to  86  are  on  the  same  line  of  dip  ;  at  86  the  dip 
cliai  id  the  point-   from   86  to    156  are  on  the 


same  dip  line.  The  angles  of  the  dip  are  then  taken 
off  with  a  protractor  and,  in  order  mentioned  above, 
are  So  30',  36°  30',  33°  M,  35°  00'.  Draw  a  line  from 
Hi"  to  86  dividing  the  area  into  two  parts.  To 
determine  the  slope  area  of  the  upper  one  multiply 
the  horizontal  area  by  the  secant  of  32°  00'  (the  mean 
of  the  two  dip  angles  for  that  part  of  the  stope)  ; 
of  the  lower  one,  multiply  by  the  secant  of  35°  45' 
(the  mean  of  the  two  dip  angles  for  that  part  of  the 
stope).  The  sum  is  the  slope  area  stoped.  In  the 
stope  17  on  1  West,  Survey  A,  the  points  are 
practically  on  the  same  line  of  dip,  which  is  deter- 
mined to  be  35°  45'.  For  Survey  B  the  dip  is  found 
to  be  the  same.  The  area  is  found  as  before.  As 
the  stoping  surface  in  17  on  1  East  is  a  warped 
surface,  the  more  accurate  method  would  be  to  find 
points  in  contour  17  on  1  East  Survey  B  at  the 
same  elevation  as  those  in  contour  17  on  1 
East  Survey  A,  assuming  that  the  change  of 
dip  between  any  two  consecutive  points  is 
unifoini,  and  then  draw  lines  through  points 
of  same  elevation.  These  lines  will  be  the 
lines  of  strike  at  those  points  :  then  taking  the  mean 
of  any  two  strike  lines  as  the  line  of  strike  for  the 
area  hetvveen    those   two    lines  and    the  mean  dip  as 
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determined  by  projecting  the  points  and  laying  oft 
vertical  distances  as  before,  the  slope  area  is  deter- 
mined for  that  part  of  the  stope.  The  areas  of 
remainder  of  stope  are  determined  in  the  same  way 
and  the  sum  of  the  whole  is  the  area  sloped.  For 
small  areas  and  where  the  stope  is  slightly  warped 
the  difference  of  area  is  inappreciable.  If  the  stoping 
surface  is  considerably  warpei  the  difference  of  area 
is  considerable  and  an  application  of  the  preceding 
method,  or  one  of  the  following,  is  necessary  for  a 
precise  determination  of  the  slope  area. 

26.  In  case  where  the  line  of  strike  is  constant  and 
the  dip  variable  and  hence  the  contour  of  the  line  of 
dip  a  curved  line,  to  find  the  slope  area  plot  the  stope 
as  before,  and  upon  determining  the  line  of  strike 
plot  the  dip  line,  and  either  divide  the  horizontal  area 
into  several  parts,  taking  the  dip  oft  the  dip  line  for 
each  part,  find  the  slope  area  for  each  part  the  sum 
of  the  several  areas  being  the  area  of  the  whole  ;  or 
find  the  horizontal  area  and  the  horizontal  length  of 
this  area,  measured  at  right  angles  to  the  line  of 
-trike,  between  the  line  of  strike  through  the  upper- 
most point  of  horizontal  area  and  the  line  of  strike 
through  the  lowest  point  of  area  ;  divide  the  area  by 
the  length  giving  the  average  width  of  horizontal 
area,  multiply  this  by  the  length  of  dip  line  between 
the  two  dip  lines,  giving  the  area  stoped.  For 
example  in  17  on  1  West  draw  line  of  strike  through 
66  and  16A,  measure  distance  W  between  them, 
divide  horizontal  area  by  this  length  giving  average 
width,  multiply  this  by 'length  of  dip  line  (v  h)  giving 
the  slope  area  (see  Fig.  15). 

■27.  The  line  of  strike  and  the  angle  of  dip  may 
be  determined  as  follows:  the  co-ordinates  of  1701 
and  1701 A  being 

X.  Y.  Z. 

1701  692216  4891-28  1164-84 

1701A         692589  4911-44  117867 

then  by  calculation  the  co-ordinates  of  the  points  2a, 
3a,  126,  and  156  in  stope  17  on  1  West,  are 


2a 

3a 

12b 

15b 

6925-89 

6922-16 


0900-88 
6896-41 
6882-62 
6888-40 


4992-43 
4981-37 
4982  51 
4996-09 


1235-3? 
1226  92 
1224-92 
1235-72 


4911-44 
4901-28 


./•  =  6940-81 

y-  4992-08  co-ordinates  of  point  in 


3-73 

4 

20  16 

4 

14-92 
6925-89 

80  64 
4911-44 

extension 
1701 A 


of  line  1701- 


6940-81     4992  08 

Changing  the  origin  of  co-ordinates — to  facilitate 
computations  to  x =6880,  y=4980  and  .-=1220  the 
co-ordinates  <>f  the  above  points  become 


2a 

20-88 

12-43 

15-32 

3a 

16-41 

1  37 

6-92 

12b 

262 

2-51 

4-92 

15b 

8-40 

1609 

15-72 

Find  tli<-  equation  of  the  plane  containing  any  three 
of  the  above  points,  then  the  intersection  of  this 
plane  and  any  horizontal  plane  will  be  the  line  of 
strike,  and  the  angle  between  the  two  planes  the 
angle  of  dip.  The  general  equation  of  the  plane  is 
Ax  By  I  D.  First  taking  the  points  3a,  12/; 
and  156,  substituting  the  values  of  x,  y  and  z  in 
A  '  By  ''.  D,  solving  for  15,  C,  and  I)  in  terms  of 
iubtttituting  the  values  thus  found  in  Ax  By  : 
D,  the  equation   of  the  plane  is  found   to  be 


x  + 3-4802?/— 4 -91182  =  — 12-808.  Substituting  z=0 
the  equation  of  the  line  of  strike  is  x  +  3 -4802?/  =  - 
12-808.  Solving  for  y,  y  =  — a- -=-3-4802— 12-808 -r 
3-4802.  Whence  tan  0  =  1  -f  3-4802  0  =  16W. 
Hence  the  strike  is  N74W  E.  The  angle  of  dip  is 
given  by  cos  (j  =  A  A'  +  BB'  +  CC  /  (A  +  B  +  C)* 
(A'  +  B'  +  C)*;  A,  B,  C,  and  A',  B',  C  being  the 
co-efficients  of  x,  y  and  z  in  the  equation  of  the  plane 
,r  + 3-4802?/— 4-91182  =  — 12-808  and  2  =  0  respectively. 
Making  the  proper  substitutions  and  solving,  the 
angle  of  dip  is  found  to  be  6  =  — 36°24' 

28.  Again  taking  the  points  2a,  3a  and  126  the 
equation  of  the  plane  is  found  to  be  x  +  3 -37254?/— 
4-972652  =  — 13-27081.  Whence  0  =  16°31'.  Hence 
the  strike  is  N  73°29'  E.  The  mean  strike  is 
N73°44'30"E.  The  angle  of  dip  0  =  35°17'.  The 
mean  dip  is  35°50',  which  is  nearly  in  agreement  with 
the  angle  of  dip  previously  found. 

29.  The  discrepancy  in  the  two  determinations  of 
the  angle  of  dip  is  due  to  the  points  sighted  to  being 
slightly  above  or  below  the  true  line  of  dip,  thus 
causing  a  slight  error  in  the  vertical  distances,  which 
when  introduced  into  the  equation  of  the  plane 
produces  a  slight  difference  in  the  co-efficients  of 
x,  y  and  z,  this  difference  causing  considerable  differ- 
ence in  the  deteimination  of  cos  0  by  above  formula. 
While  a  difference  of  half  a  foot  in  elevation  is  not 
very  noticeable  in  the  plotting  of  the  dip  line,  it  is 
quite  so  when  used  in  the  above  formula  as  is 
evidenced  by  the  discrepancy  in  the  two  angles  of 
dip. 

30.  That  the  points  sighted  to  must,  to  ensure 
accuracy,  he  chosen  precisely  hallway  between 
hanging  wall  and  footwall,  or  on  the  line  of  trend  of 
the  stoping  face,  is  evident.  If  the  points  are  care- 
fully chosen  then  the  probability  is  that  they  are  all 
equally  in  error  and,  therefore,  the  mean  of  two 
determinations  should  be  taken  as  the  true  dip. 

31.  The  direction  of  the  line  of  strike  is  somewhat 
different  from  the  one  assumed,  but  not  enough  to 
cause  an  appreciable  difference  in  the  determination 
of  the  dip  by  plotting  the  vertical  distances  parallel 
to  the  assumed  line  of  strike.  This  difference  is 
explained  by  the  fact  that  the  East  side  of  the  stope 
dips  less  than  the  West  side,  so  that  the  point  between 
76  and  86  East  side  would  at  the  same  dip  as  the 
West  side  be  higher  up  the  stope,  thus  the  assumed 
line  of  strike  would  have  more  nearly  approached 
the  calculated  line  of  strike. 

32.  Another  method  of  determining  the  dip,  if  the 
footwall  or  hangingwall  of  the  stope  is  of  uniform 
dip,  is  by  taking  sights  to  three  points  on  either 
hangingwall  or  footwall,  two  in  one  line  on  one  side 
of  dip  line  and  one  on  the  other  side  of  the  dip  line, 
reading  the  horizontal  angles,  the  vertical  angles,  and 
the  slope  distances. 

The    form    of    the    notes    and    formulae    are    as 
follows  : — 
Inst.,  Un.,  B. 


H.A 


03      01 


0, 
02 
03 

=  90°00' 


V.A 


B.S., 

0> 

!  >  0_> 

>  >  0:i 

Bearing  A 


A. 
S.D 


S, 

j )       S2 

toB     =  0 


F.S., 
V.D. 


/y»       /y*      /V* 

•*1>J2'''  3" 


H.'D. 


If 


<t> 


is 


d 

e 

t 
the 


angle  made  by  line  of  strike  with  the  line  x\,x2,  then 
Tan^  =/  (h—a)  /  (r  [c—a)—d  (e—b).      Hence  know- 

'',..'■., 


ing  f)  and  a  the  bearing  .- ,, 
the  bearing  of  the  line  of 
dip)  =  (6—  a)/(e— d)  Sin,/;. 


can  be  found  and  then 
strike.      Tan   (angle  of 
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33.   As   a 

S  3i> -_>o'  \V. 


practical    example  :    Bearing   A    in    I! 

14i S  D.       17  0 


s.D. 

s.a 


31' 


36-0 


'•' 


59  01'. 


Xj      H.A.       17.14H       V.A. 

a  130227    d  109273 
.<■„       H.A.       175  40'       V  A.       135°00 

/-  222738    -   22-2738 
II. A.         85°40'       V.A.       122°00' 

c  19H771    /  30-52  7 
"Whence  bearing  x  to  x  i*  S  26°00'  W 
Hence  bearing  of  line  of  strike  is  N  85°01    E. 
the  angle  of  dip  is  43  35'. 

34.  The  slope  area  may  he  fonnd  without  either 
finding  the  angle  of  clip  or  the  line  of  strike,  as 
follow*  :  Divide  the  area  into  triangles  as  1".  _'", 
166  :  2a,  166,  156  ;  -2".  156,  L46  ;  2a,  3a,  146 and  so  on 
(see  Fi;_r.  15,  17  on  1  West),  then  use  the  formula 
Arc-  c)  )     ;   s=£  (a  +6 

a=\(x-x1)*+(y-y1)*+(z-z1)  2 


*-    ( 


•-■'•-..)■--'."   -.'/-.I    ■ 


) 

''l. 


-! 

being  the  co-ordinates  of  the  vertices  of  the  triangles. 
Tin*  fault  of  this  method  is  that  it  requires  numerous 
calculations  of  co-ordinates,  although  the  labour  could 
he  shortened  by  taking  the  co-ordinates  of  the  points, 
as  plotted  with  the  plotting  protractor,  off  the  plan 
and  using  t lie  vertical  distances  given  by  the  plotting 
protractor. 

35.  Stones  on  a  conical  surface  are  plotted  a* 
before  ;  the  dip  and  -lope  area  determined  consider- 
ing t  lie  stoping  bui  face  as  plane,  the  error  in  so  doing 
being  inappreciable  except  when  the  radius  of  the 
base  of  the  cone  i*  small  ;  in  which  case  the  surface 
may  be  developed  according  to  the  principles  ol 
descriptive  ge  mietry. 

36.  It  will  be  noticed  (see  paragraph  25)  that  the  dip, 
as  plotted,  changes  abruptly  at  l"",  86.  Actually 
this  i-  not  the  case,  as  there  is  no  *lip  or  told  at  I"".  86. 
Probably  the  point*  between  \u  and  10a  and  10a and 
16"  bave  heen  chosen  slightly  below  their  true 
positions  and  hence  the  dip  lines  are  curved.  The 
Blight  difference  in  the  slope  area  i-  inappreciable. 

37.  Sometimes,  although  the  pay  streak,  or  leader. 
or  reef,  being  stoped  preserves  its  continuity,  it  may 
be  carried  near  the  hangingwall  oi  the  footwall  at 

the  time  of  one   BUrvey    and   at    the  next  -urvey  may 

he  on  the  opposite  wall.       This  would   modify   the 

strike,  and  hence   the  angle  of  dip  and  the  slope  area 

stoped.  [n  a  case  of  this  kind  the  points  sighted  to 
instead  of  being  chosen  half  way  between  the 
bangingwall  and  footwall  should  be  on  the  p.i\ 
streak, or  leader,  or  reef ,  irrespective  of  it*  position 
in  relation  to  the  two  wall*.  Thi*  i*  again  modified 
in   case   the  Btope    is    on    contract,    depending    on 

whether  the  contractor  ha*  *!  rayed   oil    the  leader  or 

owing  to  a  change  in  the  wall*,  has  heen  ordered  to 
change  the  position  of  the  stoping  face.  It  the  con- 
tractor ha-  erred  then  the  *ie;hl*  -hould  be    taken   on 

pay-streak  or  leader,  if  not,  on  points  half  way 
between  hanging  and  footwall*.  [neither  case  the 
horizontal  plan  i-  the  same,  the  -lope  area  alone 
\;u  \  ing. 

-      In  the  BtOpe  17  on  I    l'.a*t    the   a--umed  line  ol 

strike  ha*   been   used   in  the  determinali i    the 

angle  oi  dip.  IV  haps  a  better  plan  would  be  to 
a  point  6a  and  tind  the  point  at  the  same  elevation 
between  16  and  56,  drawing  a  line  through  8a  and 
the  point  found,  giving  i1"'  line  of  strike,  and  then 
finding  the  dip ;  find  the  slope  area  foi  thai  pari  ol 
-tope  i,,,  in,,  86,  and  also  the  point    13a,  Bndii 


point  between  I"/-  and  I  I 

the  line  of   strike   and    the  ang 

area  as  before  of  that  part  of -tope  10a,  * 

sum  of  the   two  areas   thus   found   giving  the 

-toped. 

39  In  paragraph  26  the  method  i*  disci 
though  the  line  vn  were  a  curved  line,  which  i*  not 
the  case.  If  the  line  were  curved  as  rh  see  d< 
line,  Fig.  15)  the  length  ol  rh  would  be  found  with 
an  opisometer  and  the  average  width  of  the  horizontal 
area  multiplied  by  the  length  found,  giving  the  slope 
area 

I".    In    the    Btope    17   on    1     for   another   *u 

survey  the  mean  of  the  dip  line  then  found  and  t lie 
dip  line  of  the  preceding  survey  would  be  tin-  dip  line 
to  be  used  in  finding  the  angle  of  dip  and  thence  the 
area  stoped.  If  the  line  of  Btrike  were  altered  in 
direction  in  the  successive  survey,  then  the  vertical 
distances  of  the  preceding  Burvey  Bhould  be  laid  off 
parallel  to  the  new  line  of  Btrike— from  the  projected 
points  of  the  contour  of  face  of  -tope  at  preceding 
Burvey  on  line  at  right  angles  to  thw  line  of  Btrike. 
•  I.  .1.  Brisi  OL,  Mining  1  ;  neer,  Rei  o,  x-  ada, 
I  .S.A.,  in  Mining  and  Scientific  Press,  April  2 and  9, 
1910. 


Economies  i\  the  Use  <>i  Steel  in  Mink 
Timbering.-  "The use  of  steel  in  mine  timbering 
can  be  no  longer  considered  a*  an  experiment.  It  is 
a  material  of  construction  tested  under  all  kind*  of 

condition*  and  sen  he.  i-  adapted  to  all  forms  of  eon- 

struction,  i*  easy  to  obtain,  convenient  to  fabricate 
and  erect  ami  economical  in  all  directions,  and  it* 
Ion",  life,  under  all  conditions  of  temperature,  n 
tnre  and  stress,  .imply  compensates  for  the  increased 
first  cost  of  its  installation  a*  compared  with  wood. 
It  ha*,  therefore,  commended  itself,  op  t«>  the  present 
time,  a*  the  only  material  which,  by  it*  flexibility 
and  convenience  of  use,  can  replace  « len  construc- 
tion fully  and  satisfactorily;  and  it  ma\  be  well  to 
set  down  in  detail  Borne  of  it*  advantages  and  to 
point  out  certain  considerations  pecessarj  foi 
*t  successful  and  permanent  use. 

Correct  Design.      The  prevention  of  economic  wa 
requires  that  no  more  Bteel  be  used  than  i*  sufficient 

for  the  |<u 1 1' and  that  strength  and  low  weight  u<> 

hand  in  hand.     It  requires,  therefore,  that   the  steel 
used  in  mine  timbering  be  based  on  correct  principles 
of  engineering  design.    Tables  of  equivalent  Btrei 
of  wool  and  Bteel  beams,  columns,  etc,  enable  the 

designer  readilj  to  substitute  Bteel  for  » i  In  e 

in;:  operations.     At  all  events  the  vai 
and  weights  rolled  by  the  Bteel   makers  is  sufficient 
to  permit  a  \  ei  \  close  approximation  to  the  -tivi 
desired  so  that  there  maj  be  absolutelj  no  wast 
material.      There   i-    thi*    difference    betwi 
behat  ionr  of  steel  and  wood  under  service  condit 
steel  deflects  gradually  undei  pressure  and  will  bend 

-really    before    breaking;  ind I.   unless   tl 

defects  in  the  »teel   itself,  there  Is  i ason  at  all 

why  a  steel  beam  -hould  break  undei  anj 

>n  the  mine,  whereas  vt I,  in  addition  to  the 

pulling  apart   of  the  fibre  longitudinally,  will 
k  transversely.      \-  a  consequence  of  thi-  di 
ence  in  the  behavioui  of  the  material   woo, I.  which 
has   heen   in   place  and  in  overstrained  is  wortbli 
the  steel,  which  ha*  detii 

the  head  room  in  the f  support*  below   tl 

line,    maj    he    taken    out  htened 

replaced.  Some  of  the  bars  in  the  Comment  rj  M 
nice,  ha\  .•  been  u 

Tin  "i  steel  mine  timbers  must  I  in 

hand  w  Ith  a  know  lei 
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the  loads  which  they  have  to  sustain  and  the  -tresses 
which  they  produce  in  the  material  itself.  Where 
the  strata'  are  horizontal,  or  approximately  so,  the 
loads  are  applied  normal  to  the  collar  with  a  practic- 
ally uniform  distribution  and  produce  therein  bend- 
in"  moments,  with  compressive  stresses  in  the  leys, 
these  -ties-"-  in  the  legs  being  equivalent  to  the  half 
load  on  the  beam,  and  the  minimum  amount  of 
material  i-  employed  when  the  legs  are  exactly  pro- 
portioned to  this  half  load.  Where  the  dip  of  the 
strata  i-  great,  or  where  the  ground  is  swelling,  legs 
ami  collars  may  he  called  upon  to  take  both  bending 
and  compressive  -tresses  at  the  same  time,  and  allow- 
ance must  be  made  in  the  design  for  this  joint  action. 
In  a  vertical  mine  shaft  through  solid  ground,  the 
loads  which  need  to  he  borne  will  be  not  much 
greater  than  the  weight  of  the  lining  itself,  and  stiff- 
-  ami  strength  will  only  be  required  for  the  proper 
alignment  of  the  cage  guides,  etc.  In  heavy  grounds 
liable  to  displacement,  or  in  an  inclined  shaft,  the 
wall  plates  may  he  called  upon  to  cany  both  bend- 
ing and  compres-ive  stresses,  and  certainly  the 
buntons  will  be  called  upon  to  sustain  a  large  share 
of  the  load. 

An  illustration  of  the  necessity  for  an  intelligent 
appreciation  of  the  principles  of  correct  design  was 
seen  in  the  mines  of  the  Copper  Queen  Con.  Mining 
Co.,  at  Bisbee,  Ariz.,  where  certain  sections  were 
installed  in  1908,  in  drifts  where  timber  rotted  very 
quickly.  They  used  generally  the  4  in.  and  5  in. 
H-sections  which  took  a  permanent  set  after  some 
length  of  time.  Later  heavier  sections  were  tried  in 
a  part  of  the  mine  which  was  extremely  heavy  where 
12  in.  x  12  in.  Oregon  pine  timbers  crushed  in  about 
a  month  or  Ie*s,  and  in  this  heavy  ground  the  6  in. 
H-section  collars  and  posts  failed  in  about  the  same 
time  as  the  timber,  the  posts  bending  clear  out  of 
shape  and  crippling  badly.  The  legs  in  this  instance 
were  designed  to  be  of  equivalent  strength  to  the 
collar,  whereas  experience  indicated  that  they  were 
called  upon  to  sustain  not  only  the  loads  carried  by 
the  collar  but  heavy  bending  stresses  due  to  the 
crashing  down  of  the  material  on  the  sides  and  top  of 
the  gangway. 

Proper  Form. — The  prevention  of  waste  in  steel 
nine  timbering  will,  therefore,  require  the  use  of  the 
right  kind  of  material  as  well  as  the  least  weight  of 
material.  Old  rail-  were  first  used  for  the  support 
of  roofs  in  mining  operation  in  1878  in  the  mines  of 
1  mmentry,  France.  The  best  results  were  obtained 
when  the}'  were  placed  edgewise  but  they  were  very 
liable  to  breakage.  Old  rails  have  also  been  used  in 
the  United  States  in  the  Chapin  mine  of  the  Oliver 
Iron  Mining  Co.,  at  Iron  Mountain,  Mich.,  fabricated 
into  square  timber  Bets.  They  have  also  been  used 
for  stuttle-  separating  the  horizontal  frames  in  steel 
lined  mine  -hafts.  The  defects  of  steel  rails,  how- 
ever, were  early  appreciated.  They  are  of  small 
depth  and  of  consequent  low  efficiency  pound  for 
pound  of  material  used.  They  are  also  high  in 
carbon  and  bieak  readily.  In  the  Comnientry  mines 
iron  bar-  of  rectangular  section  3*15  in.  x  I '18  in.  x 
12  ft.  long  were  ultimately  adopted  in  preference  to 
rail-,  a-  they  were  easily  straightened  and  great 
rigidity  is  not  necessary.  In  1889  some  of  the  bars 
had  been  re-used  200  time-.  The  roof  of  this  mine 
was  probably  of  first-class  character,  otherwise,  owing 
to  the  weakness  of  the  form  of  section  employed,  the 
'ions  in  use  would  not  have  given  the  satisfaction 
they  seem  to  have  rendered. 

Where  transverse  loads  are  to  he  borne  in  the 
collars  of  the  square  timber  set-  and  for  roof  supports 
generally,  in   the  horizontal    wall  plates  of  vertical 


shaft  lining,  etc. ,  there  is  no  form   of   section  rolled 
more  economical  than  the  standard   I-beam   used  in 
ordinary  construction,  as   this  form  of  section  com- 
bines a  high  degree  of  resistance  to  bending  with  a 
minimum  amount  of  material       It  is  not,  however, 
suitable  for  use  as  the  legs  of  the  square  timber  sets 
or  as  isolated  props,  by  reason  of  the  fact  that  the 
radius  of  gyration  of  the  section  is  low  and  it  is  not 
therefore  adapted  to  resist  compressive  strains,   to 
sustain  which  a  shape  is  needed  equally  strong  about 
both  axis  of  symmetry.     Hollow  tubes  possess  these 
requirements   in   a   theoretically   ideal    manner  but 
suffer  from    the  disadvantages  of  relative  high  cost 
and   the   difficulty   of   making    proper    connections, 
which  have  practically  prohibited  their  use  in  build- 
ing construction  above  ground  except  of  the  simplest 
character.     For  the  legs  of  the  square  timber  sets, 
for  buntons  in  vertical  and  inclined  mine  shafts  and 
for  wall   plates  in  inclined   mine  shafts,  or  vertical 
shafis   through-  moving    ground,    the    ideal    rolled 
section,  of  sufficient  strength  for  most  ordinary  con- 
ditions, is  given  us  in  the  H-section,  a  form  of  rolled 
shape  which  possesses  a  large  radius  of  gyration  and 
the  most  economical  distribution  of  mateiial  in  com- 
parison to  its  weight.     The  5  in.  beam  with  a  4  in. 
Mange  and  h  in.  web,  which  reappears  so  frequently 
in    English    mining    literature   since    1885,    is   mine 
timbering,   and  it  is  altogether  possible  that  mine 
timbering  in   tli 3   United  States   would  have  had  a 
different  history  had  these  sections  been  introduced 
earlier  into  this  country.     The  first  H-sections  were 
rolled  in   the  United   States  on  August  23,  1907,  by 
the   Carnegie   Steel    Co.,    whose   4,    5,    (i    and  8  in. 
sizes  have  been  designed  as  the  result  of  careful  in- 
vestigation into  mining  conditions  with   an  especial 
view  to  their   use   in    mining  operations.     (Fig.   1.) 
They  are  respectively  equivalent  in   strength  to  the 
best  8,  10,  12,  and   15  in.   dry  southern  yellow  pine 
round   timbers,    and   experience    in    their    use    has 
demonstrated  that  it  will  seldom  be  necessary  to  go 
beyond  this  range  of  sizes. 

These  relative  proportions  of  the  strength  of  steel 
to  wood,  however,  are  based  on  ordinary  nuthods  of 
calculation  which  will  allow  factors  of  safety  of  four 
on  steel  and  of  two  on  wood,  and  the  use  of  these 
equivalents  produces,  therefore,  much  stronger  and 
stiffer  mine  timber  sets  than  the  comparison  would 
seem  to  indicate.  Stiffness  is  as  important  as  strength 
and  the  experience  of  the  Copper  Queen  would  indi- 
cate the  importance  of  using  plenty  of  steel,  just  as 
it  is  necessary  to  use  plenty  of  wood.  The  spacing 
of  the  timber  sets  should  be  such  as  to  compel  the 
different  sets  of  timber  to  act  altogether  as  a  unit 
under  any  sudden  stress  or  shock,  and,  therefore, 
light  sections  with  close  spacing  will  be  preferable  to 
heavy  sections  on  wide  spacing,  the  roof  itself  serving 
as  a  beam  to  distribute  the  load  over  two  or  more 
sets  ;  whereas  on  wide  spacing  there  is  moie  danger 
of  a  roof  falling  in  between  the  sets.  The  close  spac- 
ing also  permits  the  use  of  much  lighter  lagging. 

Simplicity  in  Framing. — The  prevention  of  econo- 
mic waste  in  steel  requires  the  avoidance  of  waste  in 
fabrication  and  simplicity  in  framing.  Nothing  can 
be  simpler  than  the  method  in  which  the  wooden 
timber  sets  are  framed  and  the  ideal  steel  mine 
timber  must  also  possess  this  simplicity. 

The  first  use  of  the  square  timber  sets  of  structural 
shapes  for  main  headings  seems  to  have  been  made 
in  1897  at  Steam's  shaft,  Susquehanna  Coal  Co., 
Nantieoke,  Pa.  They  were  put  in  540  ft.  below  the 
surface,  and  the  conditions  which  caused  their  use 
were  large  spans  at  the  foot  of  the  shaft,  and  great 
pressure   under   which   24  in.    yellow    pine    timber 
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collars   lasted   only    about    eight    months.        I 
tin i'i.  till  in  position  ana  in  excellent   condi- 
tion, ex| I  i"  constan  ith   mil 

without   Bigns  of   failure  or  corrosion   and    without 

tion   than    g 1    heavy   coats   of  paint 

They  were  constructed  in  the  form   known  as  S 

gwaj   Support,  Style  A,  in   which  the  collar  u 
composed  of  a  standard  [-beam,  with  frames 
end   between  two  channels   separated    by   gas 
separators,  and  restins  at  their    ases  on  iron 

shoe  of  circular  form,  which  in  turn  litem! 
iron  base,  as  shown  in   Fig.  2.     Pin  connections  are 


lam  t#*«/»t** 
■A4   Mi< 


:s7d*__rJ^ 


1  n.     l.     11  Sections 


Fig.  -      Steel  Gangway  Support,  Style  A 

Pin  Bearing,  l-Beam  Girder,  Double  Channel  Struts, 

Cast   tron  Base. 

used  at  the  top  of  the  legs,  one  passing  through  the 
beam   and    channels    and    the    other    through    the 
channels  only,     Steel   wedges  are  driven  under  the 
collar  bo  as  to  distribute  the  weight  on  both  pins. 
In   this  form   of  construction,  for  a  standard  Bingle 
track  gangway  it  is  necessary  to  assemble  31    pii 
and  the  cost  is  comparatively  high.     A.n  installation 
of  this  character,  however,  can  be  adapt*  I  to  aim  let 
any  requirement  oi  strength,  and  large  strel 
steel  timbered  gangway  in  the  anthracite  region 
timbered   after   this  design,   orignally    prepared 
i;     v.    Norris,    consulting    engineer,    Susquehanna 
Coal   Co.      The  Summit    Branch    Mining    Co.,   for 
example,   has  a   Bing'e  Btretch  of   1,600  ft     at    its 
VVilliamstown,     Pa.,     colliery,     while    other    long 
stretches  are  to  be  found  in  the  mines  of  the  Lytle 
Coal  Co.,  Minersville,  Pa  .  Lykens  Valley  Coal  I 
VVilliamstown,     Pa.,    and     Eureka    mine     No. 
Berwind-Wbite  Coal  Mininc  Co.,  Windber,  Pa.     In 
the  last   installation  the  collars  are   12  in.,  31-5  lb. 

beams  12  ft.  long,  the  leg*  a iposed  each  ol  two 

g  in.  channels  and  the  cottei  pine  are  i  .  in  diam 
The  •  lagged  in  part   with  30  lb.  rails  ai 

pari  ..Mil,  lumber    The  simplicity  of  the  constru 
howu  in  that  the  plain  material  was  bought  I 
the  rolling  mill  and  the  fabrication  was  done  in  the 
company's  o*  n  shops. 

The  three-pi wood  gangway  supports  used  in 

square  timbering  are  n<  d,  then 

the  adjustability  I  by  the  u I  Stej-1  <• 

way  Support,  Style    \.   seems  u> 

une lomical.      Steel    «  Support,    f 

i. ,mii  in  whirl,   thi- 
ef the  double  channel  lea  '■  in  combination 
with  an  I  beam  collar.   In  this  form  the  l  nets 

forming  the  wnn ted  together  in   the   shop 

bj  I...H-  and  sepa 

,„.,,  tops  on  which  the  l*  !l,,h 

it  i-  com ted  by  bolte,  to  i 
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Fk..  3.— Steel  Gangway  Support,  style  E. 
I- Beam  Girder,  Double  Channel  Struts,   Steel  Cap 

and  Base. 
resl  at  tlieir  bottom  on  a  steel  plate  to  which  bars 
are  riveted  forming  slots  for  holding  the  channels  in 
position.  In  tbis  form  of  construction  there  are 
only  five  pieces  to  be  erected  ;  the  single  beam  collar, 
two  leg-  and  the  base  plates.  If  the  footing  is  good 
even  the  base  plates  can  be  eliminated.  Tbe  angles 
riveted  to  the  webs  of  the  channels  transmit  the  load 
from  tbe  collar  to  tbe  legs  and  the  bent  angle  brackets 
prevent  undue  side  motion. 

In  th'-  endeavour  to  obtain  adjustability  in  a  simple 
way,  Steel  Gangway  Support,  Style  I,  has  been 
devised,  in  which  a  set  consists  of  an  I-beam  collar 
and  E-section  legs  connected  to  each  other  by  rocker 
castings  and  resting  at  the  bottom  on  a  casting 
exactly  similar  to  that  at  the  top,  allowing  free 
motion  both  at  the  top  and  bottom.  Sixty  sets  of 
this  type  were  installed  in  1908  in  the  mines  of  the 
Copper  Queen,  and  e\  am  pies  are  also  to  be  found  in 
tbe  mines  of  tbe  Delaware,  Lackawanna  &  Western 
Railroad  at  Scianton.  1'a. 

Tbe  ideal  form  of  simplicity  and  economical  con- 
struction i-  to  be  found  in  Steel  Gangway  Support, 
Style  F  (Fig.  4)  consisting  of  an  I-beam  or  H-section 


FlG.  4.     Steel  Gangway  Support,  Style  F. 

collar,  two  H -section  leg-  with  lug  angles  at  the  top 
thereof  to  prevent  side  motion  and  absolutely  plain 
plates  for  bearing-.  If  the  plain  [dates  are  omitted, 
tbere  are  practically  three  pieces  to  handle.  The  set 
can  be  put  together  on  the  ground  and  raised  into 
position  witb  minimum  difficulty,  and  in  tins  form 
tbe  steel  square  timber  set  is  the  exact  equivalent  of 
tbe  three-piece  wooden  set  in  Buch  common  use.  Tbe 
-  of  tbi-  design  used  in  tbe  United  States 


were  installed  in  October,  1907,  in  the  pump  house  of 
the  Midvalley  Coal  Co.  at  Wilburton,  Pa.,  and  the 
steady  demand  for  them  indicates  their  perfect 
adaption  for  the  usual  purposes  of  gangway  timbering. 
Examples  of  their  use  are  now  to  be  found  in  the 
mines  of  the  Lytle  Coal  Co.,  Summit  Branch  Mining 
Co.,  Berwind- White  Coal  Mining  Co.,  Alden  Coal 
Co.,  Susquehanna  Coal  Co.,  Pine  Hill  Coal  Co.,  and 
the  Greenough  lied  Ash  Coal  Co. 

The  bent  lug  angle  which  prevents  lateral  motion 
may  be  replaced  by  a  steel  bar,  Steel  Gangway 
Support,  Style  G  (Fig.  5)  and  sets  of  this  character 


FlG.  5.— Steel  Gangway  Support,  Style  G. 
I-Beam  Girder,  H-Seotion  Struts,  Steel  Cap  &  Base. 

may  be  found,  among  other  places,  in  the  Maxwell 
colliery  of  tbe  Lehigli  &  Wilkes-Barre  Coal  Co.  In 
fact,  the  ease  with  which  steel  can  be  adapted  to  any 
condition  of  service  is  exemplified  in  the  various 
simple  modifications  which  have  been  made  in  the 
construction  of  mine  timbers.  The  ideal  steel  mine 
timber  of  the  future  will  be  that  in  which  unnecessary 
refinement  will  be  eliminated.  It  need  not  be  any 
more  adjustable  than  the  three-piece  wooden  set  and, 
like  it,  will  possess  extreme  simplicity  and  economy 
in  manufacture. 

Reduced  Cost  Per  Set.  —A  pound  of  steel  in  beam 
shape  is,  roughly  speaking,  equivalent  in  strengtb  to 
a  board  measure  foot  of  the  best  southern  yellow  pine 
or  white  oak.  Under  present  market  conditions  the 
the  cost  of  steel  in  Pennsylvania  is  about  twice  the 
cost  of  the  wood  used  in  square  timber  sets.  Wbere 
the  gangway  has  to  be  maintained  over  a  number  of 
years  and  the  workings  are  in  any  way  permanent, 
consideration  should  be  had  to  the  capitalized  value 
of  the  material  as  compared  with  tbe  first  cost  of 
installation  and  steel  will  be  found  economical  in 
most  cases  on  the  basis  of  ultimate  cost  by  reason  of 
its  long  life  and  endurance.  The  reduction  in  weight 
to  be  handled  obtained  by  the  use  of  steel  is  an 
item  of  large  importance,  leading  to  cheapness  in 
erection  and,  therefore,  reduction  in  first  cost.  Asa 
general  proposition,  the  cost  of  erection  of  steel  mine 
timbers  should  not  exceed  50%  of  the  cost  of  wood  of 
equivalent  strength. 

Reduced  Excavation. — By  the  substitution  of  steel 
for  wood  in  this  particular  instance,  4  in.  of  headroom 
wa<  gained  and  32  in.  in  width.  That  is  to  say,  had 
the  steel  been  used  for  wood  in  the  first  place,  the 
excavation  could  have  been  made  4  in.  lower  and 
32  in.  narrower  ;  quite  a  large  item  where  the  head- 
ings are  driven  partly  or  entirely  through  rock.  At 
tbe  Adrian  mines  of  the  Rochester  &  Pittsburg  Coal 
&  Iron  Co.  4  in.  H-sections  took  the  place  of  8  in. 
timbers,  resulting  in  the  saving  of  4  in.  of  headroom. 
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Better  Air.— The  presence  of  decaying  timber  in 
the  mines  is  also  quite  a  large  factor  in  the  deteriora- 
tion of  the  atmosphere  and  the  consequent  comfort 
and  healthfulness  of  the  operations  and.  a-  already 
indicated,  i>  a  large  agent  in  the  extension  of 
deterioration  to  other  timbers. " — R.  1!.  W<  >odworth. 
—27-.  Mining  World,  Feb.  5,  1910,  pp.  327 
(C.  B.  S. 

Pit  Ponies  and  Compressed  Air  Haulage. 
"  Mr.  Ashton  remarked  that  in  sinking  their  lo 
se  mi-  in  1903  he  decided   t<>  do  away    with  ponies 
underground.      One   reason    was    the    difficulty    of 
getting  lads,  the  majority  of  whom,  principally  due 
to    their    home    training,    were   cruel    ana   callous. 
Many  lads  between  sixteen  and  nineti 
age  considered    themselves   to    be    men    and    fully 
entitled  to  a  holiday  and  to  stop  the  pit   when  they 
chose;  in  fact,  to  make  themselves  masters  ol 
situation.     He  was  not  in  favour  of  electricity  below 
ground— beyond  the  pit  bottom  and   pumping,  main 
haulage  or  lighting— so  that  the  only  alt  swas 

compressed  air.     In  compressed  air  plant   tit 
the  best  and  most  economical  air  com p 
the  best   methods  of  Btoring  and  keeping  an  ample 
reserve,  although  some  managers    had  nned 

compressed  air  asa  power.  An  important  ad\  in 
of  compressed  air  would  be  to  have  a  -dud  n 
draw  from  at  the  far  end  of  the  pipe  line.  The 
method  adopted  at  this  pit  for  hauling  the  coal  out 
of  the  headings  or  lits  was  by  small  single  drum 
winches  winch  could  easily  be  moved  to  any 
position.     After  six  years  of  expi  that  method 

of  haulage  bad   proved   perfectly   satisfactory,  and 
had  reduced  the  cost  underground  b;  I.  a  ton. 

At    his  pit  they  had  no   intention   of  again    using 
ponies  ;  they  had  still  a  few  ponies  in  oi  but 

these   were  gradually    ;-  isplaced.      The   ad- 

vantages of  tli<'  method  of  compressed    air  hau 
were  reduced  cost    and  considerably 
quired.     Therefore  trouble  was  reduced   to  a   mini- 
mum.    The  life  of  a  hauling  engine  was  practically 
the  same  as  that  of  a  mine,    whilst  the  life  of  the 
average  pony  was  only  10  t<>  12  years. 

The  speaker   proceeded    to  dwell  on   the   furt 
advantages  of  air  haulage.      There  was,  rved, 

no  cruelty  to  ponies;    n()  liability  of  loss  tin 
disease  ;   no  veterinary  surgeons  ;  no  corn, 
or  harness  required  ;  the  wear  and  tear  oi   roa  Is  was 
considerably  reduced;  and  the  Banitary  condi 
of  the  mine  were  considerably  improved.      He  drew 
attention  to  the  recommendation  of  the  Royal  Com- 
mission that  no  lads  under  18  ]  ■    should 
he  allowed  to  handle  an  engine  of  anj    description, 
and    pointed   out    that    the   danger   to   the   lads   in 
driving  these  small  engines  was  not  as   the 
risks  attached  to  pony  driving      He  hoped  that  such 
a  foolish  recommendation  would  be  stronglj  opt 
by  that  Association,  because  if  it  was  embodied  in  the 
new  Coal  Mine-  Regulation  Act  it  could  only   result 
in  crippling  a  great   industry."    J.   A.  Aston. 
Mining  Journal,  Dec.  II.  1909,  p.  436.      C.  B.  - 


MISI  I.I.I.  \MjiI  S 
The  Ei  ficien(  ompressi  d  \n.\     "  '  What 

i-  t  he  rat  io  of  the  woi  k  represented  in  the  com  pn 
air  to  t  hat  done   by  t  he  com  pi  Th 

question  often    asked   and   it    is   a    difficult    one   t" 
answer  cle  irly. 

It  i*  fairly  well    know  n    t  i.at     t  he   I 

mation  in  the  a f  compressed  aii  i-  not  high,  but 

the  fact  that   it   'does  things,1   some  of  them  better 


than  by  any  other   means  and    - 

done  by  any  other  mean- at   all,    makes  the 

of    fuel    economy    i  lary    im  V 

apology  i-   i  For   the   use  of 

to-daj  . 

it  this  matter  ol  .ell 

understood  is  evidenced  by  tl  ited  ap] 

of  propositions  t'>  develop  the  power  of  a  ill  in 

the  form  <>f  compressed  aii  and  transmit  this  through 
pipes  to  some  distant  point,    where   it-   . 
that  of  electricity,  is    supposed    to   be 
again  into  work. 

Such  power  transmission   propositions   a-  this 
absurd,  because  the  and 

exp  insion  of  the   aii  the  po 

to  >    low    a   point.       The  -    are   i.  $    . >i 

mre  by   friction,    nor  air  bj 
due  to  heating  a 

It  i-  not  a  difficult  mal 
work  of  compressioi  into  heat   and  i-  lost  in 

line  radiation.       All   of   the    work  p  1   at 

nd  comes  from  i he  intrinsic  h<  illy 

in     the    air,     and     tl 
entirely  upon  how  the  air  i-  used.     The 
con  tiling  in  the  pipe  does  not  at  all 
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represent  tie 

as  this  has  all    b  nd  t  he  only 

answer     to     the     question     first     pronoun 

'   N  ■  ■  1  III: 

Howe*  ■ 
this    may    be    comp  >r    work 

(although  t  In  :    relat  io  in  this 

.  an  '  efficient 

In  almost  all  ■ 

ind I.  if  exparo 

Idle  t  he  air  oould  tin 
work,  the  mi  Iw  a.)  -  p  would 

quickly    frei 

of  t  he  ni.e  'line  wit  h 

mple-  ol  ur  with  litt '• 

nsion,  rock  •  I    pneui 

itod,  am 
efficii 

the  accompany  iii 
While 
Id  be  difficult 

leveloped  w  ithii 
a    little    figuring  with 
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Indicator  diagrams  of  such  machines  would  theor- 
etically lie  rectangles,  hut  wire  drawing  and  cushion- 
ing effects  of  the  valve  mechanism  would  consider- 
ably modify  this.  It  may  be  assumed,  then,  reason- 
ing from  such  a  thing  as  a  steam  pump  cylinder, 
without  cutoff,  that  the  diagram  factor  will  be  about 
In  other  words,  the  actual  mean  effective 
pressure  will  be  about  80%  of  what  the  theoretical 
rectangular  diagram  would  give. 

On  this  basis  it  is  determined  that  a  standard  rock 
drill  having  a  :>  in.  dia.  cylinder  will  develop  about 
ii-_'  indicateil  horsepower  with  100  lbs.  at  the  throttle, 
this  decreasing  with  the  pressure  applied,  down  to 
about  3"7  indicated  horsepower,  with  only  60  lbs. 
-are. 

A  3  in.  rode  drill  will  require  about  138  cub.  ft.  of 
free  air  per  minute  with  100  lbs.  pressure  at  the 
throttle  :  tin-  decreasing  to  90  cub.  ft.,  with  only  60 
lbs.  pressure. 

Knowing  the  quantity  of  air  and  the  pressure,  the 
compressor  horsepower  is  easily  calculated. 

Tims,  allowing  10  lbs.  pressure  drop  in  the  pipe,  a 
3  in.  rock  drill  will  require  29 "8  indicated  horsepower 
in  the  steam  cylinders  of  the  compressor,  with  100 
lbs.  pressure  and  single-stage  compression,  or  25"2 
indicateil  horsepower  with  compound  compression. 
These  figures  reduce  as  the  pressure  used  is  reduced, 
but  this,  of  course,  reduces  the  work  done  by  the 
tool. 

Comparing  the  probable  indicated  horsepower 
developed  inside  the  drill  cylinder  with  the  actual 
compressor  power  required  to  furnish  the  air,  gives 
the  probable  efficiencies  shown  by  the  chart.  These 
efficiencies  are  referred  to  both  the  air  and  steam 
cylinders  of  the  compressor,  so  as  to  give  a  basis  for 
calculations  tor  various  methods  of  driving  the 
compressor.  They  include  10  lbs.  pressure  drop  in 
the  pipe  line. 

Referred,  to  the  air  end  of  the  compressor,  it  is  thus 
seen  that  with  single-stage  compression  and  100  lbs. 
pressure,  about  23*5%  etliciency  is  obtained,  increas- 
ing to  about  29%  with  the  low  pressure  of  60  lbs. 
Compound  air  compression  brings  these  figures  up  to 
27'8%  with  the  100  lbs.  and  31%  with  70  lbs. 

Referring  to  the  steam  end,  allowing  88%  mechani- 
cal efficiency  between  the  steam  and  air  ends  of  the 
compressor,  single-stage   compression    gives  a  little 
less   than   21       efficiency  with   100   lbs.   and  about 
with   60  lbs.  air  pressure.     Compounding  the 
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air  cylinders  of  the  compressor  increases  these  figures 
to  about  24*5%  with  100  lbs.  and  almost  27 '5%  with 
70  lbs.  air  pressure. 

While  these  figures  for  efficiency  have  been  deter- 
mined for  rock  drills  in  particular,  they  apply  equally 
well  to  almost  any  machine  using  compressed  air 
without  expansion.  It  must,  however,  be  remem- 
bered that  the  figures  are  based  upon  indicated 
horsepower  only,  both  in  the  drill  and  the  com- 
pressor. This  is  because  of  the  impracticability  of 
measuring  the  brake  horsepower  of  the  drill.  If, 
however,  break  horsepower  efficiency  is  required, 
these  figures  for  efficiencies  of  indicated  horsepower 
can  be  multiplied  by  the  mechanical  efficiency  of  the 
device  using  the  air,  say  90%  or  80%,  as  the  case  may 
be.     This,  of  course,  gives  a  still  smaller  result. 

It  is  to  be  noted  that  the  higher  efficiencies  are 
obtained  with  the  lower  pressures  This  is  because 
there  is  less  loss  by  heating  the  air  during  compres- 
sion and,  therefore,  it  is  advisable  to  use  pressure  as 
low  as  is  consistent  with  the  size  and  weight  of  the 
machine  required  to  do  a  given  amount  of  work." — 
Snowden  B.  Redfield,  Mining  Science,  June  2, 
1910,  p.  515.     (C.  B.) 


Reviews  and  New  Books. 


70  80  00  ICO 

Guage  Pressure  at  Drill. 


(  We  shall  be  pleased  to  review  any  Scientific  or  Tech- 
nical Work  sent  to  us  for  that  purpose. ) 

Dictionary  of  Metallurgical  and  Chemical 

Material,      pp.   219,   paper  cover.      Price  50 

cents.     Published  by  Metallurgical  and  Chemical 

Engineering,  239  West  39th  Street,  New  York, 

1910. 

"  This  convenient  and  time-saving  little  volume  is 

a  model  of  conciseness.     It  gives  the  reader  accurate 

descriptions    of    the    different    makes    and    special 

features  of  any  metallurgical  or  chemical  apparatus 

and    material.       A    directory  of    manufacturers  is 

included.       Supplementary     sections     are     headed 

'  Measuring  Instruments  and  Laboratory  Supplies,' 

and    'Professional   Directory.'  —  Canadian   Mining 

Journal,  Oct.  15,  1910.     (A.  R.) 

More  Recent  Cyanide  Practice.  Edited  by  H. 
Foster  Bain.  pp.  424.  (San  Francisco  :  Min- 
ing and  Scientific  Press,  1910.     $2. 

This  work  consists  of  the  more  interesting  articles 
contributed,  from  October,  1907,  to  July,  1910,  to  the 
Mining  and  Scientific  Press.  Among  the  authors 
represented  will  be  found  W.  A.  Caldecott,  Courtenay 
de  Kalb,  Philip  Argall,  E.  M.  Hamilton,  Alfred 
James,  F.  L.  Bosqui,  and  many  other  well  known 
metallurgists. 

As  no  attempt  appears  to  have  been  made  to  allow 
contributors  an  opportunity  of  revising  their  work  a 
nunv  erof  unnecessary  errors  have  been  perpetuated 
such  as  gold  for  cold,  on  p.  96,  an  incorrectly  drawn 
graph  on  p.  95,  and  the  heading,  "Size  of  Gold,  per 
cent.,"  on  p.  89. 

A  discussion  of  considerable  interest  on  the  treat- 
ment of  an  ideal  ore  with  strong  resemblance  to 
Rand  banket,  initiated  ly  "Viator"  (W.  A. 
Caldecott),  is  here  rescued  from  the  oblivion  of  con- 
temporary technical  literature  and  will  be  highly 
appreciated  in  this  country.  Among  the  more 
interesting  articles  will  be  found  notes  on  use  of  zinc 
dust,  filter  presses  and  vacuum  filters,  agitation 
vats,  tube  mills,  cones  and  diaphragms,  mechanics 
of  ore  crushing  and  on  kindred  subjects  of  use  and 
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Abstract  of  Pat 


interest  to  cyaniders  and  metallurgists  generally. 
A  work  of  this  kind  is  valuable  in  that  it  represents 
;i  concentration  from  much  matter  of  ephemeral 
interest,  and  it-  only  drawback  is  the  fact  that  only 
one  of  the  numerous  technical  papers  is  made  use  of 
in  its  preparation,     i  II.  A.  \V.  | 

Boviqg,  .1.  <  >.  'Water  Turbine  Plant,  a  bdiort 
Practical  Treatise.  4to.,  pp.206.  Raithby,  Laici-ena 

Net  Ills.  6d. 

Howe.  •).  Allen.  The  < ieology  of  Building  Stone-. 
Cr.  8vo.,  pp.  464.     K.  Arnold.     Net  7-.  6d. 

Iron  < >re  Elesonrces  of  the  World,  The.  A  Summary 
Compiled  upon  the  Initiative  of  the  Executive  Com- 
mittee of  the  XI  th  International  <  Geological  ( longress, 
Stockholm,  1910.  Edited  by  the  General  Secretary 
of  the  Congress.  Illustrated,  2  Volumes,  and  Atlas 
of  Maps.     4to.     Dulau.     Net  60s. 

Lewis,  E.  I.  Inorganic  Chemistry.  In  two  parts. 
8vo.     Camb.  United  Press      Each  3s. 

Mauley,  J.  .1.  Observations  on  the  Anomalous 
Behaviour  of  Delicate  Balances,  and  an  Account  of 
Devices  for  Increasing  Accuracyin  Weighings.  4to. 
sd.     Dulau.     Net  2s. 

Prudden,  T.  M.  Dust  and  it-  Dangers.  2nd 
Edition.     Cr.  8vo.     Putnams.     Net  3s.  6d. 

Stewart.  II.  Wallace.  An  Elementary  Text  Book 
of  Physics.  Part  I..  General  Physics.  Cr.  Bvo., 
pp.  420.     C.  Griffin,.     Net  4s.  (id. 

Stoddard,  J.  T.  Introduction  to  General  Chemistry. 
Cr.  8vo,     Macmillan.     Net  7-. 

Walker,  .lame-.  Introduction  to  Physical  Chemis- 
try. 6th  Edition.  8vo  .  pp.  430.  Macmillan.  Net 
Ids 


Abstracts    of   Patent    Applications. 


I  4  10.      William    Pill    (1),    Samuel    Thomas    (2). 

Improvements  in  and  relating  to  Linings  for  tube 
mills.  4.1.10. 
This  application  relates  to  an  improved  tube  mill 
linei  which  is  described  as  a  double  lining,  con- 
structed of  pebbles,  -tone,  etc.,  cemented  together 
and  kept  from  Bt Hoping  by  hat-  of  iron  or  steel.  The 
drawing  Bhows  the  liner  to  he  laid  in  two  courses 
with  the  bars  longitudinally  arranged,  ami  of  the 

same  dept  h  a-  each  com 

1        7/10.     Edmund  Paul  Millineton  Jerrard.     Im- 
provements in  and  relating  to  mine  signalling 
instruments  and  the  like.     6.1.10. 
This  invention   relates   to    an    improved    "Mine 
Signalling  Bell  Pull."     The  inventor  seeks  to  bring 
out  an  improved  type,  more  especially  a-  to  its  being 

waterproof,    and    also    at    the    same    time    Id    afford 

greater  accessibility  for  repairs.  With  this  lattei 
end  in  view  he  makes  the  working  pait-  removable 
a-  a  w Imle  from  the  casing. 

(('.)    23/10.    James  Edward  Thomas.    Improvements 

in  or  relating    to  tube    mill    feeding    devices. 

7.1   in. 

This  application  relates  to  improvements  in  tube 

mill  feeding  devices,  ami  consists  of  the  combination 

with  a  spiial  feeder  for  introducing  grinding  mateiial 

into    tin-    mill  ;     of    a    hopper    and     binged    chute    t" 

deliver  the  grinding  material  from  the  boppei  into 
the  spiral  Feeder  said  chute  being  provided  with 
adjust  a  hie  stop  and  weighted  hinged  lid  oi  i  o\ •  i  and 

in    which    the    lower    end  of    lid  i-  hent  upw  ai  d- 

extends  beyond  the  rides  of  the  chn 


10.     John  Whitford    1 1,  Joseph  At 
Improvements  in  mine  ventilation.     3.2.10. 
Tie-  object  of  this  invention  i-  to  provide  to  am 
ground  workings  a  qualitj  of  air  which  will 
from    moisture   and   othei    impurities   that 
removed  by  refrigerating   ti 
dnced  to  the  working  pla 

115/10.     William  Charles  Chergwin.     Impi 
ments  in  apparatus  for  use  on  -and-  ami 
dump-,     is.:;,  in. 

Tin-  application  refers  to  sectional  metal  eh 
made  for  laying  on  the  Bide  of  a  -ami-  dump.  -  .  as 

to  cause  the  sand  clumped   from  a  t k  to 

i    to    th.-    I.., tie ii    «,f    the   dump   at    a  1 
angle  than  at   present,  where  the  -and  slides  down 
the  lace  of  a  dump  without  any  chutes. 

233/10.     ( '.  M.  K    van  Lennep.     Improvements 

relating  to  the  mortar  boxes  of  -tamp  mill-. 

This  application  refers  to  the  method  ami  apparatus 
ssary    for   renewing   the   ba  reens    on    a 

mortar  box  from  time  to  time  without    Btoppinf 
hanging  up  the  stamps. 

This  device  consists  of  two  rollers  one  at  either 
end  of  the  screen  opening— one  of  which  carries  the 
new  Bcreen  ami  the  other  the  worn  screen  a- it  i- 
changed,  one  rolling  up  while  the  other  screen 

mil  oil.-.  There  i-  also  provided  a  clamp  for  <  lamping 
the  screen  tightly  to  the  Bcreen  frame  when  it  i- 
moved  into  position. 

1        137/10.     Frank  George  Seineke.    Improvements 
in  mean-  foi  Btraightening  or  altering  the  direc 
tinn  or  course  of  a  borehole.     3.9.10. 

This  invention  relates  to  means  for  Btraightening 

the  com- direction   of  a    bore  hole  which   has 

deviated  from  the  vertical,  or  for  altering  the  course 
or  direction  of  an  inclined  bore  hole  to  the  vertical. 

The  invention  comprises  a  long  cylindrical  plan 
bob  of  a  diameter  which  will  permit  it  to  just  pass 
through  the  boring  crown,  as  more  particular]] 
forth  in  the  specification  attached  to  the  application, 
in  combination  with  the  boring  apparatus,  a  flexible 
mean-  for  suspending  -aid  plumb-bob  from  said  bor- 
ing apparatus,  so  that   it  can  hang  vertical  at   the 

point  at  which  it  is  desired  to  alter  the  direction  or 
course  of  the  bore  hole  ami  means  for  fixing  the 
plumb- bob  in  the  latter  position  as  set  forth  in  the 
specification  :  the  plumb-bob  after  it  baa  been  firmly 
fixed  in  position  by  cement  or  otherwise  to  act  a-  a 
cjuide  for  the  boring  crown  and  drill  rod-. 

442  10.      Robert    .lame-   Worth    <l  .    Worth. 
McKenzie  &  Co    ■_'  .     Improvements  in  connec- 
tion with  the  valve  controlling  geai  of  winding 
ines  for  collieries  or  the  like  purposes,  7.9.10 
This  invention  relate-  to  means  for  controlling  the 
-team   di-t i ilmt ion   valves    •  > t    winding  engines   by 
which  the  valve  geai   is  regulated  from   a   control 
drum  provided  with  one  or  moie  suitable  cam  paths 
ami  driven  from  the  engine  -haft  by  positive  gearing 
at  a  rate-  not  exceeding  one  revolution  for  each  com 
plete  wind,  so  that  a  level  oi  it-  equivalent,  adapted 
to  -c-ar  in  tin-  relevant  cam  path,  makes  not 
ing  one-  stroke  a-  the  relevant  oam  path  rum 
course,   during  which  stroke  a  regulated  motion  i- 
tmitted  thiough  intervening  mechanism  to  the 
reversing  motion  where  this  i-  arranged  to  l»- 
a-  an  expansion  geai    also,  to  If  expansion 

while-    this     l-    Titled    or    to   both,  whilst    at   the 
e  time  tin-  -aim-  or  a  -in  liar  drum  ali-O  I  \    nil 

ot  it-  cam  ai rangtment  ami  int< 

transmit  i    ulated  motion  to  the  throttle  valve, 

or  to  the  tin  ot  tie  valve  ami  break  gear,  in  - 
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tion  with  a  band  control  and  sometimes  further  com- 
bination with  a  spe<  d  governor. 
I        446/10.     Robeit  J.  McNitt.     Improvements  in 

methods  for  reducing  metals.  9.9.10. 
This  a]> plication  relates  to  a  new  method  of  reduc- 
ing metals,  and  consists  of  combining  the  desired 
metal  with  another  metal  which  shall  b-  volatile 
only  at  higher  temperatures  and  lower  pressures 
than  the  desired  metal  ;  then  subjecting  the  combi- 
nation to  the  action  of  heat  under  a  low  pressure  to 
drive  off  the  more  volatile  metal  and  condensing 
same. 

A-  an  example,  sodium  is  electrolysed  from  sodium 
chloride  and  c  lh  cted  on  a  lead  cathode.  This  alloy 
of  lead  and  sodium  is  then  conveyed  to  a  suitable 

iver,  the  pressure  reduced  and  then  heated  to 
drive  oil'  the  sodium  which  is  condensed  and  c  Uected, 
the  remaining  had  being  available  for  further  use. 

404  10.      Kurt  Wilhelm  Otto  Schweder.     Im- 
provements    relating     to     centrifugal     pumps. 
17.ii.Ki. 
This  application  covers  an  extension  of  the  ordinary 
centrifugal  pump  column  for  the  purpose  of  regulat- 
be  outflow  of  the  liquid  pumped. 
It   is  well   known   that    with  ordinary  centrifugal 
pumps  there  is  usually  an  intermittent  How,  due  to 
the  head  that  the  pump  is  capable  of  working  against 
being  in   excess  of   the  actual  head  due  to  the  pump 
column.     Tnis  device  of  Mr.  Schweder's  is  an  exten- 
sion  of  the   pump  column    which  can   rise  or  fall  to 
make  the  head  against   which   the  pump  work-  the 
mimimum  at  which  the  pump  will  work  with  a  con- 
l    How  at   the  capacity    required    from    time    to 
time.      A-  i  he  capacity  changes,  this  device  adjusts 
it -elf  automatically  to  give  a  uniform  How. 

469  l<t.  Fred<  rick  Arthur  Maximilian  Schiechel. 
Apparatus  tor  separating  minerals  and  like 
materials.     22.9.10. 

This  is  an  apparatus  for  separating  minerals  from 
gangue  by  means  of  a  continuous  How  of  water  rising 
upward  through  the  ore  to  lie  separated,  which  lies 
upon  a  screen  or  other  suitable  bed.  A  constant 
motion  is  produced  in  the  ore  bed  either  by  agitating 
shaking  the  mass  or  by  imparting  pulsating 
-hock-  in  quick  succession  to  the  rising  stream  of 
water. 

186  10.  William  Beaver  (1),  Charles  Harrison 
Dixon  |2).  Improvements  in  means  for  separat- 
ing the  fine  product  from  ores  particularly  applic- 
able to  conveying  belts.      6.10.10. 

This  application  relates  to  means  for  separating  the 
line  from  ore  delivered  from  a  conveyor  belt.  The 
device  shown  is  an  adjustable  chute  arranged  to 
divide  the  ore  stream  at  a  point  where  centrifugal 
force  make-  the  separation  and  takes  out  the  line  for 
delivery  to.  a  washing  trommel  below.  A  stream  of 
con  air  is  added  to  assist  the  separation. 

>.     Richard  Truste  Carter.     An  improved 
concentrator  and  amalgamator.     19.10.10. 

This  refers  to  an  apparatus  to  be  used  as  a  concen- 
trator and  amalgamator  consisting  of  a  cylindrical 
vessel  with  pockets  to  be  revolved  at  a  circumferen- 
tial Bpeed  not  less  thai    1,000  ft.  per  minute.      Water 
supplied   under  pressure  to  the  pockets  and  the 
ivy    material    driven    into    them     by    centrifugal 
thus  prevented  from  packing  too  tightly 
and  is  at  the  same  time  cleaned. 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M. Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specif  cation,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing.) 

(P.)  549/10.  George  Francis  Jones.  A  process 
for  obtaining  hydrated  carbonate  of  lead  direct  from 
cerusite.     10.  if.  in. 

(C.)  551/10.  Herberth  Nosworth  Roche.  Improve- 
ments in  electric  water  heaters.     11.11.10. 

(C.)  552/10.  Niels  Christian  Nielsen.  Improve- 
ments in  the  method  of  avoiding  formation  of  rust  i:i 
tinned  iron  tanks  or  vessels.     11.11.10. 

(C.)  553/10.  Christian  Eliza  Liebenberg.  Im- 
provement^ applicable  to  headgear  crushing  plants 
for  collecting  the  rock-dust  produced  therein. 
1-2.11.10. 

(C. )  554/10.  Robert  Irving.  Improvements  in 
percussion  drills.      12.11.10. 

(C.)  555  ML  William  M.  Metzler.  Improvements 
in  and  relating  to  conveyor  belts.     12.11.10. 

(P.)  557/10.  William  Arthur  Caldecott.  Improve- 
ments in  the  treatment  of  crushed  ore  products. 
16.11.10. 

(P.)  558/10.  Ludwig  Walmer  (1),  George  Wilbur 
Goff(2).  Improvements  applicable  to  rock  drilling 
machines  for  introducing  water  into  the  holes  formed 
therewith.     16.11.10. 

(C.)  559  10.  George  Llewellyn  Davies  (1).  Walter 
Edwin  Wiml-or  Richards  (2).  New  or  improved 
process  for  the  treatment  of  liquid  hydrocarbons. 
16.11.10. 

(C.)  561/10.  Reinhold  Steinback.  Improvements 
jn  grinding  mills  and  the  like.     17.11.10. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secrete,)/  immediately  of  any  change  in.  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  notified 
of  non-receipt  of  Journals  and  Notices  at  once. 

Reatty,    J.    H.,    //o   Nigel:    Bantjes   Consolidated 

Mines,  P    O.  Florida. 
CARBIS,  A.    R.,    l/o   Eureka  :     New    United   Reefs, 

P.  0.  Rox  27.  P.arberton. 
Carbis,  W.j  l\o  Eureka  ;  New  United  Reefs,  P.  O. 

Rox  27,  Barberton. 
Harris,   .1.    Y.,  In   Gwanda ;  Mount    Morgan  and 

Boulder  Claims,  West  Nicholson,  Rhodesia. 
NlCOLAUS,    GEORGE   R.,    l\o    Westminster:     Percy 

Tarbutt  &  Co.,  18,  .St.  Swithin's  Lane,  London, 

E.C. 
Phillips,  J    M.,  l/o  New  Lisbon  Berlyn,  Pilgrims 

Rest;    Zaaiplaats  Tin  Mine,  P.  O.  Sterkwater, 

Potgietersrust. 
THOMPSON,  G.  DE  ROOS,  l/o  Langlaagte;  NewRiet- 

fontein  C.  M.  Co.,  P.  O.  Rox  15,  Rietfontein. 
Sharply,     Harold,     l/o     Lincolnshire,     England  ; 

Blackwater     Mine,    Wainta,    S.    Island,    New- 
Zealand. 
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Proceeding's 


AT 


Ordinary  General   Meeting-, 
January   17,  1911. 


The  Ordinary  General  Meeting  of  the  Society 

was  held  in  the  Lecture  Theatre   of  the  South 

African  School   of  Mines,  on  Saturday    evening, 

January  17th,  Dr.  James  Moir  (President)  in  the 

chair.     There  were  also  present  : — 

64  Members  :  Messrs.  W.  R.  Dowling,  F.  F. 
Alexander,  R.  Allen,  K.  L.  Graham,  Tom 
Johnson,  G.  O.  Smart,  J.  E.  Thomas,  H.  A. 
White,  James  Littlejohn,  A.  F.  Crosse,  W.  A. 
Caldecott,  E.  H.  Johnson,  A.  McA.  Johnston 
(Members  of  Council),  H.  A.  Adams,  R.  A.  Barry, 
S.  Beaton,  G.  H.  Beatty,  W.  Beaver,  A.  J. 
Bowness,  Dr.  Johnston  Brown,  J.  Chilton,  F.  W. 
Cindel,  F.  C.  Ford,  E.  A.  Punier,  1!.  Qascoyne, 
A.  D.  Gilmore.  F.  G.  Guthrie,  R.  E  Hall,  B.  .1. 
Hastings,  Dr.  L.  G.  Irwine,  R.  N.  Kotze\  W.  \\ '. 
Lawrie,  G.  A.  Lawson,  H.  Lea,  J.  Lea,  W.  Lea, 
Dr.  M.  Mehliss,  J.  E.  Metcalf,  P.  Morrisbv,  S. 
Morison,  M.  T.  Murray,  W.  Nicklin,  W.  J.  R, 
Xorth,  E.  A.  Osterloh,  C.  F.  Parry,  J.  F.  Pyles, 
E.  Roberts,  G.  A.  Robertson,  W.  H.  Roc,  o  D 
Ross,  A.  Salkinson,  K.  Sartorius,  A.  II.  Scarf,  S 
Shepherd,  S.  H.  Steels,  Ralph  Stokes,  W.  A.  ( '. 
Taylor,  A.  Thomas,  ().  Tonnesen, -Chris,  Toombs, 
H.  Warren,  F.  W.  Watson.  C.  F.  Webband  K.  M. 
Weston. 

•_'_'  .\ — iiates  and  Students :  Messrs.  M.  S  E 
Archibald,  •).  I'.  Beardwood,  F.  T.  Carbis,  B. 
Cook,  E.  I'.  Cowles,  .1.  Cronin,  ( '.  L.  Dewar, 
•J.  M.  Dixon.  P.  II.  Grumitt,  A.  Bague,  B. 
Easserua   A.  King,  G.  W.  Leach,  L.  T.  Lej 

3.  McLean,  S.  II.  Olivier,  F.  J.  Pooler,  P. 
Scatterty,  II.  Stadler,  A.  W.  Stockett,  A.  M. 
Thomas  and  J.  Thorlund. 

30  Visitors,  and  Fred.  Rowland, 

The  minutes  of  the  pi  monthly  n  i 

rinted  in  the   I  'ecemb  i  ■ 
firmed. 


NKW    MEMBERS. 

Messrs.  Tom  Johnson  and  J.  Littlejohn  were 
appointed  scrutineers,  and  after  their  scrutiny 
of  the  ballot  papers,  the  President  announced 
that  all  the  candidates  for  membership  had  been 
unanimously  elected,  as  follows  : — 

Crouches,    Herbert,    Waikiao,    New    Zealand. 

Metallurgist. 
Deane,  W.  M.,  Talisman  Consolidated  Ltd  ,  Kar- 

angahake,  New  Zealand.     Metallurgist. 
Dblprat,  Theodore  Daniel,   Messrs.  Keunert  »v 

Lenz,  I'.  0.  Box  92,  Johannesburg. 
Henry,   John    Mitchell    La    Fayette,  Jupiter 

G    M.  Co.,  Ltd.,  P.  O.  Box  27,  Germiston.    Mine 

Manager. 
Marks,   Lewis,   Consolidated  Gold  Field-  Labora- 
tory, 1'.  <  >.  Box  108,  Germiston.     Metallurgist 
Quini  i ,  William  Albert,  Witwatersrand  G.  M.  ('-.., 

Ltd.,  P.  u.  Box  I,  Knights.     Mining  Engineer. 

The  Secretary  :  Since  the  last  meeting  of 
the  Society  the  following  have  been  admitted  by 
the  Council : — 

A    Associates. — 

Baskstt,  Edmund  Graham,  e/o  Maoriland  G.  M. 
Co..  Ltd.,  Waitekanri,  Auckland,  NV«  Zealand. 
Metallurgist 

I  i:\-ir.  Charles,  8  •  ■  Mine,  Mount  Magnet, 
\\  .  Ausl ralia.     Assayer 

Hague,  Arthur,  M.S  B  mingbam),  Knights 
Deep,  Ltd.,  P.  O.  Box  131,  Germiston.  Metal- 
lurgist . 

l.i  i  i:i  i.i .  Valentin  Vixcrni  di  Paul,  Ferreirs 
•  •  M.  Co.,  Ltd  .  I'.  0.  Box  1021,  Johannesburg. 
Timekeeper. 

Tuchtan,  Li  own,  Joseph,  General  Mining  and 
Finance  Corporation,  Ltd..  I'.  < ».  Box  1242, 
Johannesburg      Lead  in      i         human. 

General  Bosinj 

The  President  I  am  requested  by  the 
Council  to  call  attention  to  the  last  paragraph  "ti 
the  agenda,  tinder  tin-  heading  of  "  Future  M 

■■  The  <  louncil  again  !••  call  the 

attention    of   authors  to  th^   fad    th.a   needless 
expt  .  by  lack  of  pro] 

cleui  ,;l>ilit\   i 

anj thing  more.     It 

which  is  i'  alh 
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understanding,  I  should  say  the  Society,  as  far  as 
I  know,  has  never  refused  a  paper  on  account  of 
the  form  in  which  it  is  received.  It  is  quite  will- 
ing to  pay  the  money  for  proof-corrections,  but 
feels  that  it  is  unnecessary  in  most  cases. 

STATIONARY    AMALGAM    PLATES   IN   TUBE-MILL 
PLANTS. 

Mr.  W.  R.  Dowling  (Vice-President)  :  It  has 
been  the  generally  accepted  practice  on  these 
fields  that  the  amalgamating  plates  in  a  tube- 
mill  plant  should  shake  as  it  was  considered  that 
the  pulp  was  too  concentrated  to  allow  the  gold 
particles  to  come  in  contact  with  the  amalgamated 
surfaces  of  the  plate.  Following  the  pioneer 
work  of  Mr.  Fred  Maxwell,  of  the  Randfontein 
Group,  some  experimental  work  on  stationary 
plates  has  for  some  time  been  in  progress  at  the 
joint  plant  of  the  Knights  Deep  and  Simmer 
East  mines.  Fifteen  plates  each  10  ft.  5  in. 
long  by  4  ft.  7  in  wide,  of  a  three  tube-mill 
plant  were  stopped  shaking  in  October  last,  and 
the  fall  of  the  plates  increased  from  10  to  18%. 
Under  these  conditions  amalgamation  was  most 
satisfactory.  For  the  two  months  preceding  the 
introduction  of  stationary  plates  the  extraction 
by  tube-mills  was  21  "81%  of  the  screen  assay 
value  and  3-f"04%  of  the  tailing  value.  For  the 
two  months  succeeding  the  extraction  was  22-94% 
of  screen  assay  and  34-02%  of  the  tailing  assay. 

With  a  view  of  reducing  the  number  of  plates 
if  possible,  it  was  decided  to  try  a  concentrating 
scheme.  For  this  purpose  a  plant  consisting  of 
two  small  cones  and  two  stationary  tables  was 
erected.  It  was  found  that  the  gold  released 
from  the  sand  by  tube-milling  could  be  concen- 
trated into  the  underflow  of  the  cones,  and  that 
the  underflow  with  some  diluting  overflow  could 
be  handled  by  two  plates.  During  this  work 
Mr.  W.  A.  Caldecott  suggested  that  it  might  be 
possible  to  handle  the  effluent  of  a  tube-mill  with 
a  minimum  of  diluting  water  direct  over  two 
plates.  To  test  this  scheme  five  and  two  plates 
took  the  pulp  from  one  tube-mill  on  alternate 
days.  The  upshot  of  this  trial  was  that  there 
was  a  difference  of  1*2  oz.  of  amalgam  scraped 
per  day  between  the  two  methods  in  favour  of 
the  two  plates.  Encouraged  by  these  results  it 
wan  decided  to  put  the  whole  plant  on  to  two 
stationary  plates  per  tube-mill  and  this  has  now 
been  going  on  for  .some  time,  the  amalgamation 
still  continuing  to  be  good. 

In  adopting  two  plates  instead  of  five  or  more 
it  is  important  that  the  water  ratio  should  be 
kept  low  and  it  has  been  found  that  a  moisture 
of  55  to  57%  or  a  ratio  of  solid  to  liquid  of  about  1 
to  1  27  is  about  the  irreducible  minimum.  At  first 
sight  the  velocity  of  pulp  over  the  two  stationary 
plates  seems  too  great  for  efficient  amalgamation, 


but  all  the  tests  such  as  panning  of  tailing,  final 
pulp,  sand  residue  and  assays  of  the  latter,  com- 
bined with  the  amalgam  recoveries  go  to  show 
that  the  method  is  satisfactory. 

Reduced  to  its  simplest  form  amalgamation 
simply  means  bringing  the  amalgamable  gold  into 
contact  with  the  amalgamated  surface,  and  this 
result  is  attained  in  the  system  outlined  above, 
full  details  of  which  I  hope  to  lay  before  the 
Society  at  an  early  date. 

Whilst  on  the  subject  of  amalgamating  it 
might  be  mentioned  that  the  Knights  Deep 
tube-milling  plant  has  been  running  since  May 
last  with  a  proportion  of  plates  to  tube-mills 
(22  ft  by  5|  ft.)  of  326  to  1  and  for  the  past 
seven  weeks  with  a  proportion  of  2*85  to  1.  The 
plates  shake  and  are  10|  ft.  long  by  4|  ft.  wide. 

The  President :  I  am  quite  sure-  we  should 
thank  Mr.  Dowling  for  his  exceedingly  interesting 
results.  They  are  most  surprising.  I  should  like 
some  explanation  as  to  why  it  is  better  to  keep 
the  plates  still  than  to  shake  them  1 

IV! r.  W.  K.  Dowling  (  Vice-President)  :  I  think 
it  is  quite  unnecessary  to  shake  them.  You  get 
all  the  results  you  want.  As  long  as  you  have 
sufficient  contact  between  the  gold  and  the 
amalgamated  plate  you  get  the  results. 

The  President :  You  are  going  to  bring  the 
matter  up  later  in  fuller  form  1 

Mr.  W.  R.  Dowling  :     I  should  like  to. 

world's  glycerine  supply. 

The  Secretary  read  the  following  contribu- 
tion : — 

Mr.  W.  CuWen  (Past-Pre  ident)  :  Most  people 
know  that  the  basis  of  the  explosives  which  are 
consumed  on  the  Rand,  and  indeed  throughout 
South  Africa  as  a  whole,  is  nitro-glycerine.  One 
might  even  go  further  and  say  the  same  holds  for 
mining  throughout  the  world,  but  this  was  not 
always  so.  In  spite  of  the  invention  of  composi- 
tions which  were  alleged  to  be  many  times  as 
strong  as  nitro-glycerine,  this  body  and  explosives 
having  it  as  their  base  now  occupy  a  position 
which  for  rough  and  ready  work  is  absolutely 
unchallenged,  and  will  probably  remain  so.  Nitro- 
glycerine, as  you  know  is  made  from  glycerine, 
which  is  a  by-product  of  the  soap  and  candle 
industry.  It  is  not  so  very  long  ago  since  it  was 
run  to  waste,  and  this  continued  until  indeed 
nitro-glycerine  found  its  place  in  the  world  of 
explosives.  Now  it  has  a  value  of  £100  to  ,£110 
a  ton,  and  the  reason  for  this  phenomenal  advance 
may  well  be  asked.  The  question  is  easily 
answered.  Quite  apart  altogether  from  the 
unique  position  of  nitro-glycerine  explosives  as 
compared   with   others,   their  consumption   as  a 
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c-lass  has  increased  enormously  during  the  past 
two  decades,  but  the  most  phenomenal  increase 
has  been  during  the  j>ast  decade.  Every  Power 
which  has  a  standing  army  has  adopted 
pp  vder  which  contains  nitro-glycerine  in  greater 
or  lesser  proportion.  This  applies  to  the  Japanese, 
among  others,  and  Dr.  Weiskopf  is  now  manager 
of  the  factory  where  the  explosives  are  mule 
for  the  navy.  Then  take  our  own  South 
Africa.  Within  the  past  ten  years  the  consump- 
tion has  more  than  doubled;  in  Canada  during 
the  same  period  it  has  probably  quadrupled,  and 
■etvn  in  the  older  European  States  the  increase 
dining  the  same  period  has  been  phenomenal. 
Then  the  Panama  Canal  itself  could  take  the 
•entire  production  of  Modderfontein  or  Somerset 
West,  All  this  increase  would  not  matter  so 
much  if  the  industries  from  which  glycerine  comes 
as  a  by-product  were  expanding  correspondingly, 
but  this  is  not  so.  People  may  be  using  more 
soap,  but  it  is  questionable  whether  they  are  using 
More  candles.  At  any  rate  there  has  not  been 
an  expansion  corresponding  to  that  in  the  con- 
sumption of  explosives,  so  the  only  thing  which 
could  possibly  happen  has  happened.  There  is 
a  -hortage  and  prices  have  soared  up.  Some 
people  are  unkind  enough  to  advance  other 
reasons,  but  the  one  I  have  given  is  the  trne  one 
and  can  be  verified  by  independent  examination. 
The  position  in  a  very  short  time,  if  it  is  not  to- 
day, is  that  there  is  not  enough  glycerine  to  go 
round.  The  outlook  is  exceedingly  serious,  and 
that  is  why  I  sound  this  note  of  warning.  People 
in  the  "  know"  have  been  trying  to  find  a  sub- 
stitute  for  blasting  gelatine  for  the  past  few 
years,  and  I  am  giving  away  no  secret  when  I 
say  that  one  lias  not  been  found  as  yet,  nor  do  I 
think  it  will  In'.  Gelignite  and  gelatine  dynamite 
do  not  otter  so  much  difficulty  but  I  cannot  give 
yon  the  composition  of  any  of  the  "substituted 
explosives"  because  1  do  not  know  them  myself 
yet.  I  am  safe  in  saying,  however,  that  the 
existing  pr<  tt  Modderfontein    will    lie    pro 

foundry  altered,  as   they  will   be  in  almost  every 
factory  in  the  world.      How  about  mining 
substitute  for  blasting  gelatine  i>  not  found  will 
our  mining  methods  want  modifying  I   My  impres 
sion  is  that  they  will  want  profound  modification. 
We   shall   have  to  find  this  out,  and  it  i-  inn 
tive  that  we  start  doing  BO  now,  for   the    chai 
which  I  have  indicated  will  come  about  very  BOOO. 
I  appeal  to  mine  managers  and  others   to   let  us 
have  facilities  for  carrying  out  experiment-. 
to    assist    us    in    every    way    they    can, 
although    I   am    rather  the  rei  I   in  alarmist 

I  must  give  it  a<  my  considered  opinion  that   the 
position  is  a  most   serious  one.     Certainl)  ezplo 
sives   will   not    be  lovcer  in  price  for  a  very 
time  to  come. 


The    President:      We   have   to   thank   Mr. 

Cullen  for  this  important  warning.  1  hope 
the  Press  will  take  note  of  it,  tor  it  is  jost 
as  well  that  the  general  public  should  know  that 
there  will  probably  lie  an  increase  in  the  prii  ■ 
explosives  quite  soon.  Those  mines  which  have 
made  contracts  for  explosives  a  Long  way  ahead 
are  going  to  save  money  out  of  them.  It  1  am 
right  in  supposing  it  costs  about  Is.  a  ton  broken 
tor  explosives  now,  it  may  cost  2s  or  :!s,  ;l  ton  if 
we  do  not  find  a  different  explosive  in  a  reason 
able  time.  Of  course  there  are  other  high  explo- 
sives, only  hitherto  for  unrcvealed  reasons  they 
have  had  no  chance  in  this  country  against  those 
in  use.  It  is  to  lie  hoped  that  experiments  will 
be  set  in  order  at  once,  and  that  they  will  be 
successful. 

A    GRINDING    MACHINE    FOB    ZINC-OUTTINfi    TOOLS. 

Mr.   F.   F.   Alexander  {Member  oj  >        ril) 

submitted    the    following    note   on    behalf  of    the 
author  : — 

Mr.   H.  Brazier  (A$sociaU  )  :     I  have  recently 
been  desired  by  several  who  have  seen  the   above 
machine  in  operation  to  furnish  the  Journal  with 
a  description,  for  the  benefit  of  any  of  itfl 
who  may  be  interested. 

It  was  introduced  by  me  into  the  Crown  Deep 
extractor  house  in  1908,  and  has  given  every 
satisfaction  since  its  installation.  The  best  con- 
dition of  the  tool,  the  correct  cutting  angle,  and 
the  necessary  clearance,  bo  that  clean  and 
mica!  cutting  may  lie  ensured,  are  difficult  to 
obtain  with  hand  ground  tools  ;  but  with  the 
machine   here   described,   tools    of    a    perfectly 

lir  pattern  are  obtained,  ami  there  [a  no  risk 
of  deviation  by  subsequent  regrinding-. 

Briefly  described,  the  arrangement  is  an 
adaption  of  a  discarded  Liddell  zinc  lathe,  wl 
by  the  tool  to  In-  ground  is  placid  in  the  sliding 
tool  rest,  parallel  with  the  periphery  of  an  emery 
wheel,  the  latter  mounted  on  the  spindle  that 
formerly  carried  the  zinc  discs.  The  tool  holder 
of  the  slide  rest  has  a  bevelled  hat  the 

tool   is   always    held    in   the  same    position    .it 
all   subs,- pi, Mit  regrindings.     By  the-,-  meai 
"  hollowing "  is  effected,  and  a   repetition  "t 
cut    with   a   quarter   turn    of   the   tiMil    ei. 
similar  grind  on  the  uppei  lie  junction  of 

the  two  curved  I  'lining    the   cutting 

All   the  sharpening  for  a  shift  can  l>.-  d i 

effectively  by  a  boy   in    ten  minute-      We 
"V"  oi  "  Profile"  self-hardening  tool  steel,  cut  up 
into  16  in.  lengths  with  the  ends  cut  at    < 
these  length  ind  until  only  3  in.  remains 

between   the   cutti  to   this 

bine    being    installed,    one    B  two 

Liddells,  emploj  ing  g  on  an 

average   one  emery  wheel  ra  kept 
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constantly  going  to  supply  zinc  for  a  300  stamp 
plant,  whereas  now  one  Betty  running  twenty-two 
days  a  month  on  a  "one  tooth"  feed,  and  employ- 
ing only  three  coolies,  supplies  ample  zinc  for 
355  stamps  ;  whilst  the  emery  wheel  at  present 
running  was  put  on  in  June,  1908.  This  was  an 
ordinary  12  in.  x  2  in.  "medium,"  and  it  now 
measures  10  in.  x  2  in.  Our  steel  bill  is  also 
appreciably  less.  Although  but  a  lathe  pure  and 
simple,  I  believe  any  cyanide  manager  possessing 
an  old  Liddell  machine,  and  converting  to  the 
above  purpose,  will  find  it  both  a  time  and  labour 
saver. 

Mr.  Andrew  F.  Crosse  {Past-President) :  The 
question  of  zinc  shaving  having  been  mentioned, 
I  should  like  to  state  that  when  in  London, 
about  two  years  ago,  I  saw  a  very  interesting 
process  for  producing  fine  ribbon  metal,  gold,  tin, 
aluminium,  silver  and  zinc,  etc.  The  metal  is 
melted  and  escapes  through  a  fine  hole,  impinging 
on  a  tube  of  metal  which  is  kept  cool  by  water 
sing  through  it;  the  tube  revolves  about 
800  revolutions  per  minute,  and  the  metal  is 
th  own  out  in  tlie  shape  of  a  ribbon;  the  thick- 
ness mid  also  the  breadth  can  be  altered.  The 
chief  difficulty  in  regard  to  the  product  of  a  suit- 
able zinc  ribbon  for  precipitating  gold  is  the 
brittleness  of  the  zinc  ribbon  produced  as 
described,  I  am  confident  that  this  difficulty 
couhi  be  got  over. 

A  Member  :      I  should   like    to   mention   that 

ab  ni  eighteen  months  ago  I  had  an  offer  from  a 

Company  to  supply  zinc  at   Gd.  a   pound 


f.o.b.  London,  whereas  it  is  now  costing  us  about 
4|d.  a  pound,  so  we  did  not  do  business. 

Mr.  F.  F.  Alexander  (Member  of  Council): 
As  regards  our  own  experiments  on  annealing 
zinc  we  find  it  is  rather  a  difficult  process.  To 
turn  out  molten  zinc  in  ribbon  form  is  in  my 
opinion  almost  impossible. 

Dr.  J.  L.  Aymard  (Associate)  :  In  support 
of  what  Mr.  Crosse  says,  I  may  say  I  have  seen 
this  ribbon  It  was  only  a  question  of  price.  It 
was  most  perfectly  turned  out,  and  is  exactly  as 
Mr.  Crosse  has  described  it. 

Mr.  H.  A.  White  (Member  of  Council)  :  I 
should  like  to  ask  if  it  is  perfectly  smooth  on 
both  surfaces  1 

Dr.  J.  L.  Aymard  :  So  far  as  I  remember  the 
ribbon  was  perfectly  smooth.  It  was  rather  like 
that  obtained  in  magnesium  ribbon. 

The  President :  We  must  thank  Mr.  Brazier 
for  producing  all  this  interesting  discussion. 


NATIVE    FOOD    SUPPLIES    AND    THEIR 
QUALITY. 


By  F.    W.    Watson,    B.Sc.    (London),    F.I.C., 

F.C.S. 


In  April,  1905,  the  late  Dr,  M.  M.  Klein  read 
a  [taper  before  the  South  African  Association  of 
Engineers  entitled  "Food  and  the  Practical  Aspect 
of  same  in  Compound  Work."  Therein  Dr.  Klein 
dwelt  on  the    "three  alimentary    principles    (1) 
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albuminates  or  proteids,  (2)  fats  or  hydrocarbons, 
and  (3)  carbohydrates,"  and  showed  the  necessity 
of  a  proper  combination  of  these  three  principles 
in  the  diet. 

In  the  report  of  the  Mining  Regulations 
Commission  published  last  year  reference  is  made 
to  the  proper  dieting  of  the  native  and  evidence 
was  taken  on  this  point.  In  giving  evidence 
before  this  Commission  Dr.  G.  A.  Turner 
suggested  the  use  of  ''  monkey-nuts  "  in  order  to 
make  up  the  deficiency  of  fat  which,  as  Dr. 
Klein  had  pointed  out,  was  generally  ignored  in 
the  food  usually  given  to  natives.  Dr.  Turner 
also  in  his  evidence  tabulated  the  articles  of  diet 
us  ad  by  the  natives  from  different  parts  of  South 
Africa  showing  by  which  the  carbohydrates  were 
represented,  which  the  proteids  and  which  the 
fats  In  the  Journal  of  this  Society  of  Septem- 
ber, 1910,  there  is  an  abstract  of  the  report  of 
the  health  conditions  on  Rhodesian  mines.  In 
this  report  the  committee,  consisting  of  Dr.  A.  M. 
Fleming,  C.M.G.,  Chief  Medical  Officer, 
Rhodesia,  Dr.  Donald  Macaulay,  ML.  A. 
{Transvaal),  and  Dr.  W.  Gladstone  Clark,  M.A. 
(Bulawayo)  commented  among  other  things  upon 
the  diet  of  the  native  and  laid  special  emphasis 
on  the  necessity  of  using  fresh  vegetables  as 
anti-scorbutics.  In  these  reports  and  papers  the 
diet  of  the  native  is  dealt  with  from  the  physio- 
logical aspect  by  members  of  the  medical 
profession  showing  what  is  necessary  for  the 
good  health  of  the  native,  thereby  increasing  his 
efficiency  and  reducing  mortality.  There  are, 
however,  no  figures  given  showing  the  percent- 
ages of  the  ingredients  in  the  various  articles  of 
diet  actually  supplied  to  the  compounds  ;  figures 
when  quoted  have  been  taken  from  analyses 
made  elsewhere  and  nothing  has  apparently  been 
done  to  test  the  food  supplies  purchased  by  the 
mines. 

In  a  paper  read  recently  by  Mr.  P.  Snowden 
before  the  South  African  Association  of  Engineers 
the  author  deals  with  the  quality  of  the  food 
supplied  and  also  comments  on  the  unskilled 
cooking  prevalent  in  compound  kitchens.  At  the 
present  time  most  of  the  materials  supplied  to 
the  mines  are,  or  ought  to  be,  bought  on  specifica- 
tion. We  have  had  papers  in  this  Society  dealing 
with  the  percentage  of  CaO  and  the  precipitating 
effect  of  partially  burnt  coal  in  lime,  and  it  is 
recognised  that  the  seller  has  to  supply  lime  up 
to  a  certain  standard  or  a  penalty  will  lie  en 
forced.  Similarly  with  regard  to  the  percentage  of 
KCN  and  N'a.,S  in  commercial  Dyanide  a  certain 
standard  is  set.  In  coal  the  calorific  value  is 
usually  required,  with  perhaps  the  proximate 
analysis  :  and  the  same  applies  to  cements,  oils 
and  many  other  materials,  The  seller  has  to 
supply  an  article  lip  to  a   certain  standard  or  the 


consignment  may  be  refused.  Up  to  the  present 
it  would  appear  that  in  the  supply  of  foodstuffs 
for  the  compounds  very  little  has  been  done  to 
test  the  articles  of  diet  supplied,  though  guaran- 
tees are  generally  asked  ;  consequently  an  inferior 
article  may  be  purchased  with  enhanced  profit 
to  the  seller  and  a  loss  to  the  mine. 

In  the  present  paper  I  do  not  intend  to  deal 
with  meat  or  fresh  vegetables.  These  do  not 
often  come  under  the  analyst's  notice  as  they  are 
not  liable  to  be  adulterated,  and  except  in  cases 
of  ptomaine-poisoning  or  suspected  a  addition  of 
preservatives,  these  articles  are  not  likely  to  be 
sent  in  for  inspection  to  a  chemical  laboratory. 
In  other  articles  of  diet,  such  as  cereals,  bever- 
ages, etc.,  considerable  variation  in  the  quality  of 
the  material  supplied  is  noticed  and  a  great  deal 
can  be  done  by  the  chemist  to  assist  the  com- 
pound manager  and  storekeeper  in  the  purchase 
of  supplies.  In  samples  of  bread  which  have 
come  under  our  notice  considerable  variation 
takes  place  from  time  to  time  in  the  percentage 
of  nitrogenous  matter,  acidity,  moisture,  etc. 
Also  in  samples  of  nuts  which  are  bought  chiefly 
for  fat  content  a  great  variation  is  found  in  the 
percentage  of  this  constituent,  usually  pointing 
to  the  fact  that  some  starchy  material  has  been 
added. 

The  first  cereal  to  be  considered  is  mealie  (maize) 
meal,  as  this  is  bought  in  large  quantities 
by  the  mines  and  is  an  important  constituent  in 
the  native  diet.  In  this  country  owing  to  maize 
being  plentiful  there  is  not  much  temptation  for 
suppliers  to  adulterate,  but  elsewhere  other 
starches  are  sometimes  added,  potato  starch  in 
particular.  These  foreign  starches  can  of  course 
at  once  be  detected  by  the  microscope.  I  shall 
here  give  an  analysis  of  an  average  sample  of 
mealie  meal  supplied  to  the  compounds  and 
alongside  of  it  an  analysis  of  white  Australian 
Hour  purchased  locally.  For  comparison  between 
the  mealie  meal  and  the  grain  before  milling  I 
give  an  analysis  of  mealies  which  were  ground  in 


the  laboratory  in  a  i 

small  coffee 

mill. 

These  are 

designated  whole  maize. 

Mealie 

Whole 

Meal. 

Flour. 

Maize. 

Water 

11  00% 

M-30% 

1115 

Nitrogenous  matter 

10-28  .. 

11-25,, 

954,, 

Fat     . 

L-60„ 

r..  •).) 
•'  —  ii 

( 'arli'. hydrates 

73  01,, 

7''.  16  .. 

70  64  ., 

Fibre 

O'.ll,, 

014,, 

2-36  .. 

Aah  ... 

091  „ 

o- 

1' 

Phosphoric    anhy 

dridefl'o,)     ... 

0  i-.. 

0-27  .. 

0-51  .. 

Acidity     expressed 

as  glacial  acetic  acid  0*28  ,, 

017,, 

0: 

( )n  comparing   tl 

anal]  see   it   wi 

II   be 

that  the  mealie    me. 

1  compares 

favouri 

My  with 
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the  flour  ;  the  fat  content  is'  much  higher,  but 
fbur  has  a  slight  advantage  in  nitrogenous 
matter.  It  will  also  be  noticed  that  in  the 
milling  of  the  mealies  a  considerable  amount  of 
the  fibre  is  removed  and  the  fat  content  is 
reduced,  probably  owing  to  removal  of  the  bulk 
of  the  embryo. 

A  certain  percentage  of  mealie  meal  is  often 
mixed  with  flour  in  baking  bread  for  the  com- 
pounds. This  may  perhaps  have  some  bearing  on 
the  relatively  high  acid  value  of  the  bread  baked 
here  to  that  which  is  quoted  elsewhere  as  an 
average  acidity. 

In  the  samples  of  mealie  meal  which  we  have 
examined  we  have  not  yet  found  a  case  in  which 
adulteration  could  be  detected  or  on  which  any 
suspicion  could  rest.  No  foreign  starches  have 
been  observed. 

Mealie  meal,  as  a  food,  is  chiefly  valuable  for 
heating  power.  It  has  a  large  percentage  of  carbo- 
hydrate material,  and  although,  among  the  cereals, 
maize  comes  next  to  oats  in  point  of  view  of  fat 
contents,  yet  the  amount  of  this  constituent  is 
much  too  small,  and  one  would  have  to  consume 
an  unduly  large  amount  of  starch  in  order  to  ob- 
tain the  amount  of  fat  and  nitrogenous  matter 
required  for  a  healthy  diet.  To  make  up  for  this 
deficiency  the  pea  nut  (monkey-nut,  ground-nut) 
is  one  of  the  articles  bought  for  the  compounds. 
This,  as  will  be  seen  by  the  analysis  given,  is  very 
rich  in  fat  and  it  also  contains  a  high  percentage 
of  nitrogenous  matter.  In  the  samples  of  this 
article  of  diet,  which  we  have  examined,  a  big 
variation  has  been  observed  and  in  some  cases 
microscopical  examination  has  shown  that  a 
foreign  starchy  material  has  been  added.  These 
nuts  are  usually  bought  ground,  which  is  probably 
a  mistake,  since  it  might  be  better  for  the  mine 
to  buy  them  whole  and  do  the  grinding.  To 
illustrate  this  I  shall  give  here  the  analyses  of 
five  different  samples  of  pea  nuts  which  were 
submitted. 


ABC 

percent    percent    percent 
515       5  31       4  "68 


D  E 

percent    percent 

6  20      3  62 


Water    ... 
Nitrogenous 

matter  2969     27-85     2712    20-44     19  25 

Fat  ...     47  36     44  28     47  00     36-81     34-45 

Carbohydrate*...     1284    17-59     1566    32-26    1205 

Fibre      260      259      306      2)3      267 

Ash  ...       2-36      2-38      2"48      2  16      208 

Salt(NaCl)  ...  Nil.  Nil.  Nil.  Nil.  25-88 
Sample  A  consisted  of  whole  nuts  which  were 
ground  in  the  laboratory  whilst  samples  B,  C,  D 
and  E  were  already  ground  when  submitted. 
It  will  be  noted  that  the  whole  nuts  are  highest 
in  fat  and  nitrogenous  matter  but  that  the  ground 
sample  C  is  practically  the  same  in  fat  content. 
B  is  not  much  below  A  and  C,  but  D  and  E  are 
considerably  lower.  This  is  due  in  E  to  the  addi- 
tion of  salt  as  shown  in  the  analysis,  and  in  D  a 


microscopical  examination   showed  the    addition 
of  foreign  starches.     A  noteworthy   point    about 
these  samples  is  that  C  and   D   were    about    the 
same  price,  this  price   being  considerably    lower 
than  that  of  B,   which   emphasises   the  necessity 
for  having  these  stores  tested  from  time   to   time 
and  kept  free  from  adulterants. 

In  buying  these  nuts  it  would  be  advisable,  in 
settling  a  price,  to  specify  a  certain  percentage  of 
fat  as  this  is  the  constituent  for  which  this  article 
is  usually   bought.     These    nuts    are    sometimes 
pressed  and  part  of  the  oil  extracted.     The  cake 
left  in    the    presses    might    be    mixed  with  the 
ground  nuts  but  the   nitrogenous  matter  would 
not  decrease  in  the  same   proportion.      The  high 
value  in  carbohydrates  beara  out  the  addition  of 
a  foreign  starch  as  found   by  the    microscope   in 
sample  D. 

Let    us    now     turn    our    attention     to     the 
bread  supplied  to  the   compounds.     This  article 
varies  considerably  from   time  to  time      In  the 
baking    of    the   flour   changes   take  place  in  the 
composition  of  its  components,  a  certain  amount 
of    fermentation    goes    on,    with    formation     of 
alcohol  and  C02,and  some  of  the  insoluble  starch  is 
rendered  soluble,  while  the  alcohol  is  mostly  driven 
off  in  the  baking.    Th.  Bolas  found  in  six  samples 
of  bread  the  following  percentage  of  alcohol.* 
Minimum  ...  ...  ...     "221 

Maximum...  ...  ...      "399 

Mean  ...  ...  ...      '313 

Certain  changes  also  occur  in  the  nitrogenous 
bodies,  soluble  albumen  and  globulin  becoming 
insoluble  and  are  no  longer  capable  of  being 
separated  from  the  starch.* 

In  the  breads  supplied  locally  it  is  sometimes 
specified  that  so  much  per  cent,  shall  be  flour  an  1 
so  much  mealie  meal.  Whether  this  percentage 
is  adhered  to  or  not  would  be  almost  impossible 
for  the  analyst  to  determine  as,  in  the  baking,  the 
starch  grains  of  the  different  cereals  lose  most  of 
their  special  characteristics  when  viewed  under 
the  microscope,  and  as  this,  the  best  test  for  a 
foreign  starch,  fails  we  are  unable  to  say  whether 
the  specified  percentage  is  adhered  to  or  not. 
If  too  much  mealie  meal  is  added  the  bread  won't 
bake  properly  owing  to  deficiency  in  gluten. 
Potatoes  are  often  used  in  bread  making,  the 
undersized  potatoes  being  sold  at  a  low  price  so 
that  by  substituting  this  article  the  baker  can 
effect  a  considerable  saving  in  the  cost  of  his  loaf. 
A  deficiency  in  nitrogen  is  shown  when  this 
article  is  employed.  The  mineral  adulterants  in 
bread  are  chiefly  copper  sulphate  and  alum. 
Adulteration  by  either  of  these  substances  we 
have  never  found  practised  by  the  bakers  supply- 
ing  bread    to    the   compounds.     Alum    can    be 

*  Foods,  their  Composition  and  Analysis.    A.  and  M.  Wvnter 
Myth.    6th  Edition,  p.  163. 
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detected  by  the  logwood  test,  and  its  quantitative 
estimation  in  the  ash  is  an  easy  matter 

I  shall  now  give  analyses  of  samples  of  three 
lots  of  bread  supplied  to  the  same  mine  at  dif- 
ferent times  by  the  same  baker. 


Crust 
Crumb 

A. 

Per  cent. 

.      31-5 

.      68-5 

B. 

Per  cent 

264 

73-6 

30-43 
115 
8-50 

060 

C. 

ivr  cent. 

367 

63  3 

Moisture    ... 

Ash 

Nitrogenous  matter  .. 

Acidity 

.     36-40 

0-72 

.      11-52 

0  18 

29-60 

1  -55 

11-81 

024 

Alum  (grains  per  lb.)         3  61  7  7 7         4  40 

The  acidity  is  expressed  as  glacial  acetic  acid 
and  the  alum  as  crystallised  ammonium  alum 
NH4  Al  (S04)2  12H,6.  These  samples  were  all 
of  brown  bread  and  show  on  the  average  a  high 
value  in  nitrogenous  matter.  A  and  C  are  about 
the  average  of  the  article  supplied  to  this  mine. 
B  is  a  much  poorer  quality  and  shows  up  badly 
in  both  nitrogen  and  acidity.  Since  this  sample 
was  analysed  the  quality  of  the  bread  his  kept 
up  to  the  standard  of  C  most  probably  on  account 
of  the  baker  being  notified  that  his  bread  was 
much  below  standard.  The  average  amount  of 
fit  in  the  bread  supplied  to  this  particular  com- 
pound is  1  •  1 5 % .  I  shall  now  give  two  analyses 
of  bread  supplied  by  another  baker  to  two  dif- 
ferent mines.  This  was  white  bread  and  re- 
sembled baked  rice  somewhat  in  structure.  The 
crust  and  crumb  were  not  determined  in  these 
cases  as  they  were  not  well  defined. 

E.  F. 

Per  'cut.         ['it  cent. 

Water      ..             ...  28*17  28*65 

Ash         ...               ...  "79  0.4'i 

Nitrogenous  matter  9*16  7*56 

Fat          ...               ...  1-12  11-09 

Acidity   ...               ...  0-23  01 9 

Alum      ...               ...  Trace  Trace 

In  sample  F.  the  high  percentage  of  fat  is 
noteworthy.  This  is  due  to  the  fact  that  the  flour 
had  lard  added  to  it  before  baking  to  make  up 
for  the  natural  deficiency  of  fat  in  this  articli 
diet.  These  two  samples  are  not  bo  moist  as  the 
first  three  quoted  but  they  have  not  such  a  higb 
value  in  nitrogenous  matter.  The  aridity  ifl 
lower  than  the  first  three  but  it  is  still  above  the 
limit  given  by  Notter  and  Firth,  who  state  that 
0-114%  ought  certain!]  to  be  the  limit.* 

All  the  breads  supplied  to  the  compounds  which 

have  C<  me  under  our    notice    have    a    higher    acid 
value  than  the  limit  above    quoted,    this    may    be 

due  to  local  conditions  or  the  mixing  ol    other 

•  Theon    ami   Practice  "f   H  I   i  Irth.    End 

■ 


grains  with  the  Hour.  It  is  advisable  to  test  this 
acidity  constantly  as  it  varies  considerably  and 
ought  to  be  kept  within  reasonable  limits. 
Sample  B,  it  will  be  noticed,  has  an  acid  value 
more  than  double  that  of  any  of  the  othi 

Beans  are  sometimes  bought  by  the  compounds; 

this  article  has  a  relatively  high  value  in  nitro- 
genous matter  but  is  much  below  the  pea  nut  in 
this  respect.  A  sample  of  the  Jugo  bean,  a 
Soutli  African  product  which  was  submitted, 
wis  found  to  contain  18  37/:  of  nitrogenous 
matter  and  2*36  of  fat.  In  composition  this 
article  of  diet  resembles  the  Haricot  bean  very 
closely  and  is  inferior  in  nitrogenous  matter  to 
either  dried  lentils  or  peas.  It  is  deficient  in  fat 
and  in  this  respect  resembles  a  cereal. 

We  shall  now  turn  our  attention  to  the  liquid 
refreshment  supplied  to  the  native.  The  bever- 
ages which  have  been  submitted  by  the  compound 
managers  have  been  coffee,  cocoa,  and  the  much- 
discussed  Kafir  beer.  Of  the  first  of  these  the 
samples  submitted  were  roasted  and  ground 
coffee  and  chicory.  1  shall  give  partial  analyses 
of  two  samples. 


Water 

Fat  

Nitrogenous  matter 
Dextrose  ... 

Ash  

Aqueous  extract  ... 

The  sample  A  contained  caramel  but  this  was 
probably  formed  in  the  roasting.  The  aqui 
extract  was  obtained  by  exhausting  25  grm.  of 
the  sample  with  boiling  water,  filtering  and 
making  up  to  250  cc.  when  cold  This  in  sample 
A  gave  a  specific  gravity  of  I'OlSt*  at  60  F.  A 
similar  extract  of  pure  coffee  has  8  O.  I  '"10  that 
of  chicory  1  "22.  This  would  give  cofl 
and  chicory  iv  in  the  sample,  but  these  can 
only  be  taken  as  approximations  as  the  masting 

had    partially    destroyed    the    tissues,  BO  that  the 

microscopical  examination  was  rendered  difficult 

and  adulterations  might  thus  escape  detection. 

mple  B  had  a  foreign  Btarchy  material  added 
to  it.  In  this  instance  also  the  roasting  inter- 
fired  with  the  microscopical  examination,  but  as 
far  as  could  be  seen  the  starch  resembled  I 
flour.  This  adulterant  interfered  also  with  the 
estimation  of  the  coffee  and  chicory  by  mi 
the  >pccitic  gravity  of  the  aqueous  extract.     I 

am    strongly    of    Opinion    that    it    would    |  ay  the 

mini  buy  the  coffee  beans  whole  and  grind 

th  in  in  the  compound  and  add  ths  cbicorj 
required,  as  if  roasted  and  ground  mixture-  an 
bought    it    will    be   a    difficult    matter    to   ensure 

that    the  article  i<   Up  to  -peclticat  loll. 


A 

B 

per  cent 

pet  cent. 

1-4M 

4  60 

12-29 

1026 

121 

1250 

3  23 

Nil. 

4  7" 

2  - 

34  26 

49  36 
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Tlie  next  be\erage  is  cocoa.  Mr.  P.  Snow  den 
in  his  recent  paper  comments  on  the  value  of 
cocoa  as  a  food.  Cocoa  has  undoubtedly  a  high 
value  in  fat  and  also  a  comparatively  high  value 
in  nitrogenous  matter,  but  the  amount  taken  at  a 
time  is  small.  Dr.  Robert  Hutchison  says* 
"  The  place  of  cocoa  in  the  diet  is  not  really  very 
different  to  that  of  tea  and  coffee.  An  examina- 
tion of  the  chemical  composition  of  cocoa  might 
lead  one  to  suppose  that  it  was  of  considerable 
nutritive  value.  But  this  would  be  a  mistake. 
Theoretically,  cocoa  is  a  valuable  food  but 
practically  it  is  not,  the  reason  being  that  so 
little  of  it  can  be  taken  at  a  time.  ...  It  takes 
about  10  grm.  ( \  oz.)  of  cocoa  to  make  a  breakfast 
cupful  of  the  beverage,  and,  assuming  the 
-average  composition  given  already,  this  would 
yield  about  40  (kgm.)  calories  of  energy.  It 
would,  therefore,  require  seventy-five  cupfuls  to 
yield  the  total  amount  of  potential  energy 
demanded  of  the  body  daily — obviously  an 
impossible  quantity." 

I  shall  here  give  the  analyses  of  seven  samples 
of  cocoa  which  were  submitted. 

A         B  C         D 

per  cent,  per  cent,  per  cent,  per  cent. 

Water  ...  4-00  5-17  328  6  38 

Fat     ...  ...  25-48  27-39  24-73  2377 

Starch  ...  1352  605  7*10  1210 

Sugar...  ..  Nil  Nil  Nil  Nil 

Nitrogenous  matter  17  50  1853  1881  18-69 

Fibred.  ...  313  4  36  4-12  5-46 

Ash    ...  ...  4-98  4-66  5  91  668 

Acid    equivalent  of 

ash  ...  5-31  490  320  562 

Calories  ...  567  573  5-40  561 

E  F  G 

per  cent,  per  cent,  per  cent 

1-36  6-52  5  60 

40-61  25-97  29-15 

20-55  24-28  12  88 

Nil  22-76  1  41 

17-87  8  38  16-53 

3-76  1-86  5-24 

5-91  1-49  4-58 


Water      ... 

Fat 

Starch 

Sugar 

Nitrogenous  matter 

Fibre       ... 

Ash 

Acid  equivalent   of  ash       2-12       065       3  22 

Calories  ...  ...        6-30       5-13       570 

The  acid  equivalent  of  the  ash  is  the  number 
of  cc.  of  decinormal  sulphuric  acid  required  to 
neutralise  the  ash  of  one  gramme  of  cocoa.  This 
is  determined  to  find  out  whether  alkali  has  been 
added  in  the  manufacture.  It  will  be  noted 
that  in  samples  A,  B  and  D  this  value  is  high 
showing  that  alkali  has  been  used  in  these.  The 
term  calories  represents  the  number  of  kilo- 
gramme calories  evolved  by  the  combustion  of 
one  gramme  of  the  cocoa.      A,  B,  C  and  D  were 

w  r.*£°?J  ,a?.d„t£e,.PrJnf:,iI'1?:i  "f  WeteMcs.     Robert  Hutchison, 
M.D.  (Mm.;,  KK.C.R,  2nd  edition,  p.  88L 


all  powders  of  the  variety  known  as  soluble 
cocoa.  In  preparing  this  article  a  considerable 
percentage  of  the  fat  is  removed  by  pressing 
between  hot  rolls  and  the  cake  is-then  ground  to 
a  fine  powder.  Soluble  is  an  incorrect  term  as  the 
treatment  only  renders  the  cocoa  more  easily 
suspended  in  hct  water.  E  was  in  tablet  form, 
and  as  willjae  seen  is  much  higher  iniat  content 
than  any  of  the  others ;  evidently  only  a  small 
portion  of  the  cocoa  fat  has  been  extracted  in 
this  case.  This  product  is  a  cruder  article  than 
the  powders  but  makes  a  palatable  beverage 
when  made  with  sugar.  It  contains  a  certain 
amount  of  added  starch.  F  is  a  sweet  chocolate 
with  added  starch  nnd  sugar,  the  starch  is  added 
in  the  form  of  arrowroot.  C  was  also  submitted 
in  tablet  form  ;  it  shows  up  well  on  analysis,  but 
lacks  palatability.  These  three  tablets  are  all 
about  the  same  price  and  are  much  lower  in  that 
respect  than  the  powders.  On  analysis  the  most 
economical  is  E,  as  if  F  is  bought  for  use  as  a 
beverage  the  mine  will  pay  a  high  price  for  sugar 
which  can  be  added  when  the  cocoa  is  being 
prepared  in -the  compound.  The  beverage  pre- 
pared from  G  was  insipid,  and  on  this  account  G 
must  be  considered  as  inferior  to  E.  The 
theobromine  in  these  samples  was  estimated,  the 
highest  value  obtained  was  0'76% ;  this  was 
obtained  in  powder  A.  The  percentage  of  the 
alkaloid  varied  from  this  value  down  to  0-31%  in 
the  sweet  chocolate. 

The  third  beverage  I  shall  deal  with  is  Kafir 
beer.  The  supply  of  beer  to  the  native  has  been 
the  subject  of  much  discussion  ;  this  discussion 
has  been  chiefly  on  the  effect  this  liquor  has  on 
the  native.  That  question  is  outside  the  scope 
of  this  paper.  The  Mining  Regulations  Commis 
sion  sent  a  circular  letter  round  the  mines  asking 
several  questions  as  to  the  control  of  Kafir  beer 
in  compounds.  A  question  one  would  expect  to 
be  included  in  the  list  but  which  does  not 
appear,  is  :  •'  What  is  the  average  percentage  of 
alcohol  in  the  beer  supplied  1"  Three  per  cent, 
of  alcohol  by  weight  is  the  maximum  allowed, 
and  in  the  samples  analysed  during  the  last  few 
years  in  the  Gold  Fields  Laboratory  this  limit 
has  not  been  exceeded.  The  percentage  has 
varied  from  one  and  a  half  to  two  and  a  half. 
As  an  experiment  a  sample  was  sent  to  the 
laboratory  immediately  after  starting  to  brew, 
and  the  percentage  of  alcohol  estimated  periodi- 
cally with  the  following  results  :  — 

After  brewing     1  day     131%  alcohol  by  weight. 

2  days  2-07  „ 

3  „      2-55,,  ,,         ,, 

4  „      295,, 
7     „      3-70,, 

21     „      3  84„ 


» 
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This  experiment  shows  the  gradual  increase  in 
alcoholic  content  the  longer  the  beer  is  kept. 
When  the  last  sample  was  taken  evolution  of 
COo  had  ceased  and  fermentation  apparently  was 
finished.  According  to  this  test  the  beer  was 
below  the  maximum  allowed  up  to  four  days  after 
commencing  to  brew.  Further  experiments 
would  be  interesting  to  determine  if  there  is  a 
uniformity  in  the  rate  of  increase  of  alcoholic 
content  in  the  beer  brewed  in  different  cum 
pounds. 

Before  concluding  this  paper  I  shall  give  a  few 
of  the  calorific  values  of  the  foods  mentioned. 
The  values  are  represented  by  the  number  of 
kilogramme  calories  evolved  by  the  combustion 
of  one  gramme  of  the  substance  mentioned. 
These  were  determined  by  means  of  Mahler's 
bomb  calorimeter. 
t.  Beef  suet      ...  ...  ...  ... 

*at:   Nut  oil         ...    9  21 

Nitrogenous  matter :     Albumen    (white   of 


egg  dried  at  100V)  ... 


111.") 


rt    ,    ,     ,  Starch  (dried  at  100CC)  ..     4*08 

Carbohydrates  :  . 

J  Migar  „  .....      102 

These  represent  the  three  alimentary  principles 

Mealie  meal  ...         ...         ...         ...    402 

Flour  4-08 

Pea  nuts 639 

Jugo  beans  ...  ...  ...  ...4*08 

Cocoa  powder  (average)     ...  ...  ...     5-67 

Cocoa  tablet  „  ..  ...  ...    o  71 

These  values  show  the  relative  potential  energy 
of  these  articles  the  analyses  of  which  have  been 
given  in  this  paper.  Pea  nuts  give  a  calorific  value 
almost  equal  to  a  Middelburg  coal.  6*36  kgm. 
calories  is  equivalent  to  an  evaporative  factor  of 
1F90  expressed  as  the  number  of  pounds  of 
water  evaporated  at  and  from  1  »•<»'('  by  one 
pound  of  the  nuts,  the  usual  method  of  expressing 
the  heating  power  of  a  coal.  The  BUet  and  oil 
have  the  highest  values,  as  might  be  expected 
from  the  constitution  of  these  bodies,  which  arc 
composed  of  compounds  of  glycerine  with  stearic 
oleic  and  palmitic  acids  known  as  tristearin, 
triolein  and  tripalmitin  respectively.  Tristearin 
has  the   formula : 

CH,.().C().C171I 

Triolein  has  (',-H..  and 

CH  .().C0.C1T1F-       tripalmitin    C    H8]    in- 

|  stead   Of  C      II 

CHj.O.CO.0    II 
Pats  are  a  mixture  of  these  in  different  proportions 
and,  as  will  be  seen,  contain    a    large    amount   of 
carbon  and   hydrogen   available  tor  combustion. 
In  the  carbohydrates  the  ratio  of  hydrogen  to 

•ti    in    the    molecule    is    2  :  1,  tie-  sane  B 
found  in  water. 

I  rom  the  analyses  I  have  given  of  the  various 
food  stuffs   I  think  the  advisability  of  requiring 


some  guarantee  from  the  seller  will  be  apparent 
and  also  that  steps  should  lie  taken  by  the  mine 
authorities  to  ensure  that  the  conditions  of  the 
guarantee  are  carried  out. 

In  calculating  the  nitrogenous  matter  the 
factor  N  x  6*25  has  been  used  throughout  for  the 
sake  of  uniformity. 

In  conclusion  the  author  wishes  to  thank  the 
Consolidated  Cold  Fields,  their  consulting  metal- 
lurgist,   Dr.     \V.    A.    Caldecott,     and    the    metal 

lurgical  chemist,  .Mr.  A.  McArthur  Johnston,  for 

allowing  him  to  reproduce  the  figures  quoted 
above. 

The  President :  Before  thanking  Mr.  W 

I  should  like  to  say  a  word  about  the  lamented 
death  of  Dr.  Klein,  who  was  the  pioneer  on  this 
subject  of  native  dietary,  ami  who  died  this  week 
very  suddenly.  He  was  a  member  of  this  Society 
for  six  years,  and  I  think  it  is  but  right  that  we 
should  record  his  death  with  sorrow.  We  have 
to  thank  Mr.  Watson  for  many  things,  first  of  all 
for  being  one  of  the  select  little  band  of  chemists 
who  submit  papers  for  our  benefit,  and  for 
coming  forward  with  this  paper  which  bleaks 
new  ground  even  in  this  universal  Society 
and  which  must  have  involved  a  very  great 
deal  of  work.  It  will  be  most  useful  to  medical 
men  in  giving  them  South  African  data  in 
stead  of  European  data  to  work  out  dietaries  from. 
I  think  this  is  another  case  in  which  the  lab 
tory    with    which    Mr.    Watson    is   connected    has 

1   as  a  piomer  in  improving  the  efficiency 
things  on  the  mint 

Mr.    A.    F.    Crosse    {Past-President)'.      As 

rds  mealie  meal  I  was  engaged  in  special 
work  in  connection  with  a  Banitary  scheme  on  the 
Ferreira  Mine  Borne  ••_'".  and    1    could   not 

help  noticing  that  a  very  large  quantity  of  mealie 
meal,  which  had  passed  through  the  bodies  oi 
the  Kafir-,  had  not  been  properly  digested.  That 
would  show  there  was  a  loss  oi  efficiency  in  the 
mealie  meal.      Now    .  ids  Kafir  bt  er.      Kafir 

beer  is  not  supposed  t"  bai  percent 

than  .'!  of  alcohol.  Yesterday  I  made  a  careful 
estimation  of  the  alcoholic  contents  of  BOme 
ordinary  ('ape  wine.  It  amounted  to  117  by 
volume,  s.i  that  if  tie-  Cape  people  are  going 
supply  our  native*  with  ('ape  wine,  it  will  be 
much  over  the  :;     in  Kafir  beer. 


Tin:  mini:  dust  problem. 


\\\     I  >i:.    .1.    I..    A1.  M  \i:l' 


The  vast  importance  of  this  subject  must  I 
onh  excuse  for  so  soon  introducing  it  again  D  I 
the  £  Mr.  Penlerick 

before  yen   recently,   and  dealt  somewhat  fully 
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with  the  special  ventilation  arrangements  made 
on  the  mines  under  his  management.  There  are. 
however,  a  certain  number  of  persons  who  whilst 
approving  the  general  principles  which  he  has 
adopted  are  opposed  to  many  of  the  details.  One 
would  be  apt  to  gather  from  Mr.  Penlerick's  paper 
tint  the  system  which  has  been  adopted  on  the 
K;i>t  Rand  Proprietary  Mines  was  meant  as  a 
model  for  other  mines,  because  little  reference  was 
ma  le  to  extensive  and  very  successful  schemes 
elsewhere. 

The  fact  is  that  in  very  few  cases  can  one  mine 
be  taken  as  a  model  for  another.  What  appears 
to  be  more  required  is  a  standard  series  of  approved 
principles,  adaptable,  with  modifications,  to  the 
mines  in  general.  It  is  rather  with  the  idea  ot  pro- 
moting further  useful  discussion  on  the  subject 
than  any  personal  desire  to  air  my  own  opinions 
that  has  prompted  me  to  include  the  subject  of 
ventilation  in  this  paper 

Mine  ventilation  has  received  a  good  deal  more 
attention  than  the  average  man  has  any  idea  of,  and 
there  are  mines  working  to-day  under  able  manage- 
ment quite  devoid  of  expensive  artificial  aid  which 
can  show  results  far  superior  to  those,  which  some- 
what advertise  their  supposed  superiority.  Coal 
mine  ventilation  has  reached  a  considerable  pitch 
of  perfection,  but  the  fact  is  that  systems  suitable 
for  coal  mines  are  only  in  part  applicable  to  the 
gold  mines  here.  This  is  one  of  the  difficulties 
which  have  to  be  met  and  overcome.  Coal 
mining  ventilation  experts  can  hardly  lay  claim 
to  t-uperiority  over  our  local  experts  until  they 
have  made  provision  for  the  prevention  of  the 
wholesale  destruction  of  lives  which  we  are  so 
frequently  and  so  forcibly  reminded  of.  I  think 
ventilation  is  too  often  looked  upon  as  a 
m\  sterious  science,  whereas  it  is  only  one  which 
neids  the  collection  of  facts  and  the  application 
of  suitable  remedies.  The  working  details  may 
safely  be  left,  with  confidence,  in  the  hands  of  our 

_.neers,  but  useful  practical  points  and  hints, 
particularly  in  relation  to  dust  and  gas,  may  and 
should  come  from  many  of  you. 

Again,  some  people  look  upon  ventilation  as  the 
sole  solution  to  the  problem  of  the  prevention  of 
miners  phthisis,  nevertheless  it  is  a  question 
whether  if  ventilation  were  applied  as  some  would 
wish,  the  very  persons  whom  it  was  meant  to  benefit 
most  would  not  be  the  first  to  raise  objection,  more 
particularly  if  the  individuals  in  question  were 
subjected  to  the  slightest  inconvenience  or 
smallest  possible  delay  in  their  work.  Personally 
I  consider  ventilation  of  such  importance  that  in 
spite  of  the  title  of  this  paper  I  will  deal  herein 
•  with  certain  questions  which  arise  out  of 
ventilation. 

It  occurs  to  in'-  that  there  is  considerable  danger 
in  applying  undue  force  to  existing    air    currents 


without  fully  considering  all  the  attendant  con- 
sequences. The  first  precaution,  which,  it  appears 
to  me,  it  would  be  wise  to  take  is  to  see  that  the 
passage  of  dust-laden  air  throughout  a  mine 
shall  not  cause  varying  danger  to  the  worker?  by 
reason  of  its  varying  velocity.  I  should  like  to 
hear  this  important  point  discussed,  namely, 
what  is  the  rate  at  wdiich  air  can  travel  to  the 
bottom  of  the  downcast  shaft  so  as  to  give  the 
maximum  efficiency.  In  its  passage  downwards 
the  problem  of  supplying  fresh  air  to  the  side 
workings,  as  well  as  the  objectionable  possibility 
of  carrying  on  foul  air  to  the  various  lower 
workings,  require  very  full  consideration.  I 
will  now  discuss  these  two  points  in  greater 
detail  : 

(1)  Ventilation  of  drives.  —  Supposing,  for 
instance,  in  the  downcast  shaft  there  are  a 
number  of  development  drives  only  connected  here 
and  there,  then  the  rapidity  of  the  passage  of  the 
downcast  air  past  the  mouth  of  the  drives  must 
have  a  point  of  maximum  efficiency  in  ventilating 
these  side  drives.  The  rapid  passage  of  air  down 
one  tube  placed  at  right  angles  to  a  smaller  one 
which  is  blocked,  can  only  have  the  effect  of 
tending  to  produce  a  slight  vacuum  at  the 
working  face,  and  this  may  account  fcr  the 
stifling  atmosphere  one  so  often  experiences  in 
these  places  befr  re  the  drill  is  at  work.  The 
platforms  erected  at  the  various  levels  of  the  mine 
form,  to  my  mind,  an  excellent  arrangement  for 
intercepting  a  portion  of  the  downcast  air  and 
carrying  it  to  the  drive  entrance — but  think  what 
happens  where  the  reverse  takes  place  in  the 
upcast  shaft.  The  station  platform  is  surely,  here, 
a  most  effectual  barrier  to  any  passage  of  air  to 
the  drive,  and  unless  the  air  enters  from  some 
other  source,  ventilation  can  only  take  place  by 
eddying.  I  have  a  suggestion  to  make  which  I 
think  involves  no  serious  mining  objection,  would 
not  be  at  all  ccstly,  and  could  be  easily  intro- 
duced. It  is,  that  a  few  feet,  between  the 
entrance  to  the  drive  and  the  platform,  should  be 
left  open  as  much  as  possible  :  a  few  rails  would 
make  an  open  grid  over  which  the  track  could  be 
laid,  strong  iron  netting  in  place  of  boards 
between  the  rails  would  make  for  safety,  strips 
of  board  could  be  then  placed  either  side  for 
walking  on,  and  at  a  lower  level  some  further 
arrangement  to  catch  any  falling  stones.  This 
would  allow  the  upcast  air  to  freely  enter  the 
drive. 

The  manner  in  which  air  enters  any  drive 
from  a  shaft  is  rather  interesting.  1  think 
I  am  right  in  saying  that  the  air  enters  along  the 
hanging  wall  and  the  return  air  with  foul  gas 
along  the  floor  ;  this  is  in  an  upcast  shaft.  This 
experiment  on  a  small  scale  can  easily  be 
reproduced.     Upon  placing  a  horizontal  division 
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in  the  upper  portion  of  the  drive  entrance  this 
order  is  reversed,  and  the  more  this  division  is 

extended  towards  the  shaft  naturally  the  greater 
the  entrance  of  air.  The  question  as  to  whether 
this  fact  can  be  put  to  practical  Use  is  open  for 
discussion 

2.  Diffusion  of  Foul  Air. — The  second  great 
point,  which  appears  to  me  to  Deed  consideration, 
is  the  practice  of  leading  foul  air  through  the 
whole  workings  of  the  mine  before  it  reaches  the 
surface.  Surely  this  is  wrong  in  principle  1 
Not  only  is  it  quite  against  common  sense  laws, 
but  I  have  no  doubt  that  in  many  cases  it  can  be 
avoided  without  any  particular  expense  by  some 
simple  system  oi  short  circuiting,  and  I  would 
like  to  hear  from  engineer*  and  others  whether, 
if  not  practicable  in  developed  mines,  such  a 
system  could  not  be  introduced  in  opening  up 
new  ones.  Without  seriously  interfering  with 
the  system  of  natural  ventilation  existing  on 
many  mines,  I  think  the  more  extensive  u- 
return  foul  air  pipes  along  the  roofs  of  drives 
would  be  very  beneficial,  especially  if  these 
pipes  were  connected  with  a  foul  air  shaft, 
placed  above,  beneath  or  alongside  the  ladder 
way,    and     led    above    into    a    chimney.  The 

practice  adopted  on  one  mine  of  placing  the 
ladder-way  inside  the  foul-air  shaft  I  think  is 
decidedly  open  to  objection.  The  ladder-way 
is  a  very  important  road  for  human  traffic,  and  in 
almost  continuous  use,  and  the  air  should  be,  if 
anything,  better  and   not   worse   than  elsewhi  re. 

I  am  extremely  surprised  to  find  in  one  or  two 
cases  where  elaborate  systems  have  been  installed 
that  so  little  attention  is  paid  to  the  question 
of  friction.  In  one  mine  in  particular  the 
hanging  wall  of  the  drives  presented  the  appear- 
ance of  a  stalactitic  cave.  Not  only  were  all  the 
elements  of  danger  from  falling  roof  freely  ex- 
hibited, but  a  very  general  appearance  of  bad 
mining  ;  the  very  irregular  nature  ol  the  un- 
dressed roof  set  one  thinking  what  effect  this 
element  of  friction  must  have   on  the  efficiency  of 

the  huge  fan  working  on  the  surface.     Generally 

Speaking,  my  experience  goes  to  show  that  the 
higher  and  cleaner  a  drive  the  better    the  veiitila 

tion  throughout  the  whole  mine.     Again,  in  some 
mines  one  finds  almost   at  all  hours  the  stations 
mble  the  quay  alongside  an  off-loading 
—rails,  timber,  dynamite  and  pumps  forming 

a  most  efficient  barrier  to  the  free  passage  ol  air. 
In  other  mines  with  different  bj  stems  the  -tat 

one    finds    to    be    clean,    well    lit.  and  as  deserted 

and  empty  as  a   tube  station  after  the  departure 

of  the  last    train.     These    mines   Btrik i< 

always    the    best    ventilated  and  yet   without  any 
extensive  artificial  aid.     It  is  impossible  to  I 
this  subject    without  referring  to  the  remarkable 
ventilation  Bystem  installed  on  the  Village  Deep. 


The  huge  fan  alone,  and  the  greal  detention 
which  is  paid  to  cleanliness  and  efficiency,  are  in 
then  worth  a  visit  to  this  mine. 

On   examining    the    evidence   given  before 
Mining  Regulations  Commission  one  is  -:mck  by 
the  varied  opinions  on  the  subject  of  ventilation. 
Mine    captains    and     shift     bosses    appear    to 
champion  the  efficiency  of  their  particular  mi' 
whereas    miners    and    others    appear    to    tak 
different   view.      Professor   fates  Btates:"That 
natural  ventilation  has  many  things  in  its  favour, 
but    the    low    increment    of    temperature    in    the 
Kami  mines,  while  otherwise  an  advantage  \\ 
drawback  to  it."      Dr.    Irvine   lavs   Bpecial   stress 
on  local    ventilation    of    winzes    and  raises,  and  I 
think  all   of  us  are  agreed  that,  with  regard  to 
the  former,  the  most  Btringent  rules  must  be  en- 
forced.     The  accumulation  of  gases   in   win 
with  the    very   frequent    fatal    results   must    be 
firmly     dealt     with.         Lastly,     turning     to     the 
recommendations  of  the  Commission  : — 
I  The  ventilating  current  from  the  dowi 
shall    be    suitably    split    at    the    enti 

ery  working  drive.      Such   entrance   to    lie 
provided    with    regulating    doors,   bo 
Btructed  that  the  openings   for  the  pa-- 
of   air   can    be    varied    as  required.     After 
passing  through  the   workings  the  air  shall 

be    led     as    directly    as    possible  to    the  main 

return  air-way."     Were  tic  - 
be  forced  upon   mine-   in  general  1  beli< 
the    result    would   be    little   less  than  dis- 
astrous.    Who  is  to  be  told  off  to  regulate 

the  dours  at  all  times  of  the  day  and  night  I 
I  think  the  ilea  in  general  is  unpractical 
and  unscientific.  The  latter  portion  ol  this 
paragraph  is  undoubtedly  right  in  principle, 
but  details  would  have  1 n  advantageous. 

The  courses  of  the  Bupply   to  all  work 

i i*l  of  the  foul  return   air   from   such 
places   Bhould    be    kept    -  when 

Decessiry."  This  is  exactly  what  I  strongly 
advocate  :  in  that  foul  air  shall  no:  ied 

round  the  nd  ne  but  short  circuited  and  carried 
up  a  foul  air  compartmei 

Disused   Btope    drives  and  other  work 
-hall  when  be  completely 

in. "      I    do  DOl  in 

mendation  at  alL     The  arguments  giv< 

to    these     place-   being   llU'.'f    I 

fumes  and  cumulate    I    think 

entirely  wi   og      Mj  own 

rather  lead  me  to  look    upon    these  pi 
extensive  and   \'  ry   U-'f  ill    re*  i  V0 

which  dui 
when 

tseful  pui 
them  to  be  completely  clow  il    in 
uire    periodic 
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purely  for  sanitary  reasons  I  would  recom- 
mend a  barbed  wire  barrier  with  padlocked 
gate. 

After  this  somewhat  wandering  preamble,  I 
pass  to  the  dust  question  proper. 

The  medical  aspect  of  the  dust  problem  re- 
mains today  very  much  as  it  did  ten  years  ago. 
Still  recently  a  few  important  matters  have 
arisen.  Dr.  Cmnpstone,  an  Australian  Govern- 
ment doctor,  in  a  recent  report  holds  the  view 
that  the  very  finest  dust  merely  circulates  in  the 
blood  and  does  no  material  harm,  and  that  it  is  a 
coarser    dust     which     by    its    constant    passage 


interesting  point  you  will  see  here  in  a  pair  of 
beautiful  micro-photographs  taken  by  Dr.  Moir. 
The  question  as  to  whether  the  pigmented  mass 
is  not  merely  the  ordinary  surface  oxidised  red 
sandstone  will  have  to  be  carefully  gone  into, 
because  it  is  around  this  mass  that  the  growth  of 
fibrosis  appears  to  be  most  active.  There  is  no 
reason  whatever  why  we  should  consider  red 
sandstone  harmless,  and  provided  sufficient  enters 
the  lung  it  is  clear  that  it  is  quite  as  injurious  as 
coal  dust  or  any  other  of  the  dusts  which  pro- 
duce a  precisely  similar  disease  to  miners'  silicosis. 
It  certainly  is  a  fact  that  the  addition  of  the  quartz 
element  to   the  other  accounts  for  its  intensity. 


FlG.   [.—Ordinary  Illumination.     Nodule  Silicosis  in  Lung,    >  380  diameters. 


through 


the  air  channels  causes  the  fibrous 
growth.  f  think  those  who  have  interested 
themselves  in  the  subject  would  be  inclined  to 
agree  with  this.  Recently,  in  investigating  the 
the  dust  microscopically  and  also  lung  specimens 
kindly  lent  by  Dr.  Mitchell,  a  doubt  has  arisen 
to  the  quantity  and  position  of  the  quartz. 
Dr.  Moir  discovered  that  only  certain  portions 
of  the  suppoted  quartz  showed  with  polarised 
light,  and  that  the  pigmented  larger  masses 
rally  taken  for  quartz  dust  presented  none  of 
the  characteristics  of  quartz,  but  he  lias  consider- 
able doubt  as  to  whether  the  particles  which  shine 
in  polarised  light  are    really   quartz.     This  very 


I  fear  we  have  all  taken  the  pathology  of  this 
disease  as  definitely  settled,  whereas  it  is  quite 
clear  it  is  not  so.  Considerable  work  will  have 
to  be  done  in  this  direction  before  we  can 
definitely  say  that  the  acuteness  of  the  disease  is  in 
anyway  proportionate  to  the  amount  of  quartz  to  be 
found  in  the  lungs  after  death.  It  may  be  that 
it  is  only  the  passage  of  the  comparatively  coarser 
particles  which  by  constant  friction  causes  the 
disease,  or  it  may  be  that  the  pigmented  portions 
are  really  accumulations  of  the  very  finest 
particles,  or  that  both  combined  really  contribute 
equally  to  the  disease.  It  is  also  quite  clear  that 
before  there  can  be  any   possible   hope  of  really 
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scientific    treatment,    the     absolute    pathological 
cause  or  causes  must  be  established. 

At  the  same  time  I  do  think  a  vast  deal  more  could 
be  done  lor  those  in  the  earlier  stages  of  affection. 
Breathing  exercises  either  induced  or  voluntary 
together  with  suitable  inhalations  and  careful 
regulation  as  to  exercise,  carried  out  in  some 
central  institution,  would,  1  feel,  do  a  great  deal 
towards  checking,  if  not  curing,  many  cases  of 
early  disease.  Such  an  institution,  if  successful, 
might  then  be  extended  in  connection  with  the 
various  hospitals  along  the  reef.  This  would 
meet  the  class  of  cases  of  men  continuing  work 
and  those  who  would  not  for   many  reasons  rare 


Teat  for  dust  in   mint    air.    -As   th<  of 

smell  is  one  of  the  best  tests  for  cerl  tin  g 
we    may    say    that    th  the 

best    test    for   dust.       Compl  -    of 

trapping  air  lead  to  many  objections,  and 
are  quite  unnecessary.  For  all  practical  pux- 
poses   the  acetylene   gas    Ian  dark 

surface  will  demonstrate  tin-  presence  or  other- 
wise of  very  minute  quantities  of  dust,  and  when 
the  mine-air  in  general  is  so  purified  that  little 
i<  shown  by  this  method,  we  u. .i>  take  it  that 
silicosis  is  do  Longer  being  produced.  Dost 
to  be  reduced  to  a  certain  minimum  :  after  this 
the  ordinary  arrangements  ol  the  air  passages  of 


I'n..   II.    -Nodule  of  Silicosis  in  Ld 

to   enter    the    final    sanatorium.        That    silicosis 
does  not,  in  all  CA868,   proceed  to  a  fatal  endii. 

think,  is  clearly  proved  by  tie-  considerable 
number  of  men  who  have  survived  I.  foi  om 
not  accept  the  view  that  silicosis  once  started 
must  invariably  take  a  fatal  com-'-.  The  ques 
tion  raised  a-  t-  the  grade  of  dusl  which  does  the 
most  harm  i-,  I  think,  only  of  importance 
medically,  when  one  takes  into  consideration  the 
fact  that  all  the  grades  in  question  easily  tloat  in 

tin-  air. 


iiu.   Polarised   Light.     680  diuiueU 

the    human    lung    will    Buffice    to    deal     with 
it. 

////  1 1  I  by  blastiwf  and  sh  I 

practice  of  wetting  drives  and  stopea  must  not  be 
by  any  means  diminished.     Thi 
Hyutems  "ii  almost   every   mine.      I 

boold  cei  t  unly  !"■  the  m< 
distribution  oi   the  water,  ind  tin-  can  onlj   be 

lined  l'\  using  propei  mean?.  I  Bhould  HI 
.haw  youi  attention  to  two  limple  form 
iprayi      The  imall  oi  dent 
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results  (.n  the  City  and  Suburban,  and  the 
larger  one  on  the  Village  Deep.  The  small 
spray  is  made  from  an  ordinary  gas  plug,  and 
the  larger  one  from  a  water  plug,  hut  both  on 
the  same  principle.  There  is  nothing  to  clog  or 
get  out  of  order,  and  the  maximum  surface  can 
be  evenly  wetted  with  a  minimum  supply  of 
water.  The  small  type  is  suitable  for  the  drives 
and  raises,  the  large  type  for  stopes.  I  was 
surprised  to  see  how  easily  the  hanging  and  foot 
wall  could  be  wateied  at  the  same  time,  and  the 
large  area  damped  down  with  so  little  water. 
The  regulation  as  to  the  extent  to  which 
a  drive  should  be  wet  down  before  blasting 
might  easily  be  extended  to  fifty  feet,  consider- 
ing that  in  most  cases  it  is  quite  easy,  standing 
still,  with  a  hose,  to  wet  a  drive  properly  25  feet 
each  way.  I  see  no  reason  why,  say  once  a 
week,  the  whole  of  the  drives  in  a  mine 
should  not  be  systematically  washed  down 
with  some  suitable  disinfectant.  This  could 
be  easily  done,  and  the  benefits  which  would 
result  would  be  well  worth  a  trial.  In  per- 
using a  recommendation  of  the  Commission 
for  the  use  of  water  in  allaying  dust,  I  find 
that  its  use  is  advocated  in  rising,  and  that  the 
discomfort  so  produced  may  be  obviated  by  the 
miner  wearing  a  mackintosh.  Had  the  Com- 
mission recommended  that  the  individual  should 
strip,  the  same  might  have  been  seriously  con- 
sidered, but  the  idea  of  a  mackintosh  in  a  stifling 
place  like  a  rise  strikes  me  as  absurd,  as  also 
another  recommendation  to  the  effect  that  a  jet 
of  water  should  be  played  over  the  collar  of  a 
hole,  quite  regardless  of  the  fact  that  the  dust 
comes  out  principally  below  the  drill,  and  that 
water  playing  above  the  drill,  would  quickly  block 
the  hole. 

Prevention  of  Dust  produced  by  Drills. — Six 
months  ago  when  I  made  the  statement  that  the 
dust  so  produced  could  not  be  properly  destroyed 
by  sprays  or  atomisers,  I  do  not  think  the  same 
was  taken  seriously.  Our  worthy  President,  I 
think,  is  himself  now  quite  satisfied  that  a  spray 
projected  against  falling  dust  leaves  a  good  deal 
of  the  finest  harmful  particles  quite  free.  The 
Bimple  expedient  of  keeping  the  working  faces 
wet  does  infinitely  more  good  than  any  attempt 
at  directly  spraying  the  falling  dust.  The 
average  miner  will  not  take  this  simple  precaution 
of  wetting  the  face,  although  no  one  knows  better 
than  himself  the  great  advantages  which  can  be 
gained. 

My  system  of  catching  and  destroying  the  dust 
at  the  drill  is  now  so  generally  known  that  I  need 
not  refer  to  it  here.*  The  difficulty  of  "collaring" 
the  hole  1  despair  of  overcoming  by  mechanical 
means,  not  so  much  because  of  the  difficulty 
•  Th  -  Jam  rial,  Aug  iai ,  1910 


itself,  but  on  account  of  the  indifference  of  the 
average  miner.  I  propose,  however,  getting  over 
the  same  in  another  way.  The  miner  may  or 
may  not  wear  a  respirator — if  he  wishes  to  kill 
himself  no  one  can  entirely  stop  him — but  we 
can  prevent  him  killing  others  in  the  mine. 
During  the  short  process  of  collaring  the  hole 
the  Kafirs  should  be  induced  to  wear  respira- 
tors of  a  suitable  type.  The  dust  produced 
can  be  prevented  from  reaching  the  other  workers 
by  intercepting  a  wet  sacking  baffle  at  some 
distance  back  from  the  drill.  I  sincerely  hope  that 
those  interested  in  any  of  the  other  numerous 
attempts  to  destroy  the  dust  from  drills  will  bring 
any  practical  scheme  forward  and  promote  dis- 
cussion. Provided  the  main  object  is  not  delayed 
I  would  willingly  give  way  to,  and  accept  any 
system  which  was  generally  considered  to  be 
better  than  my  own.  The  fact  that  a  successful 
inventor  ought  to  reap  a  reward  of  several 
thousands  a  year  in  royalties  would  be  welcome 
to  me,  but  I  may  here  add,  that,  the  only  reason  I 
did  not  myself  take  a  commercial  attitude  was- 
that  1  knew  perfectly  well  the  difficulties  would 
be  so  greatly  multiplied,  that  the  object  I  had  in 
view,  namely,  the  relief  of  suffering  humanity  at 
the  earliest  possible  moment,  would  be  very 
seriously  delayed. 

I  regret  to  say  that  though  there  are  many 
intelligent  miners  on  the  reef  who  readily 
accept  means  of  relief,  the  majority  remain  as 
indifferent  and  careless  as  ever,  thinking  of 
little  or  nothing  but  their  monthly  cheque. 
This  class  of  man  is  himself  the  main  obstacle 
to  all  reform.  Fines  are  useless  ;  nothing  short 
of  ri>k  of  imprisonment  will  bring  him  to  a  sense 
of  his  duty  to  himself  and  those  depending  on 
him.  The  dust  produced  by  blasting  may 
be  greatly  lessened  by  proper  watering  before 
blasting,  and  not  after.  I  propose,  also,  that  a 
systematic  introduction  of  wet  sacking  baffles  in 
various  parts  of  the  mines  be  inforced,  which  willl 
to  a  large  extent  catch  the  finer  dust.  The  objec- 
tion that  it  may  to  some  degree  interfere  with' 
ventilation  in  general  is  I  think  without  any 
serious  foundation.  These  baffles  may  even  be 
placed  horizontally  in  the  upper  portion  of  a 
drive  and  thus  serve  a  double  purpose.  The 
object,  after  all,  is  not  to  circulate  enormous 
quantities  of  air,  but  sufficient,  in  a  pure  state,, 
free  from  dust. 

The  single  shift. — Undoubtedly  the  universal' 
introduction  of  the  single  shift  principle  would 
be  of  great  benefit.  The  mine,  like  any  building 
inhabited  by  a  large  number  of  individuals,, 
should  have  a  period  free  from  occupation  in. 
which  the  air  can  be  replaced.  The  important 
point  is,  that  if,  with  such  a  system,  blasting  at 
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all  hours    is  still    to  be  allowed,  then  the  whole 
idea  will  be  nullified. 

The  firing   of  the  fuse.—  This  very  important 
question  has   been    dealt  with  previously,  but  at 
the    last    meeting    was    treated    in    a   somewhat 
frivolous  manner.     Fifty  pounds  (more  or  less  |  ol 
burning  dynamite  daily  in  a  mine  is  no  laughing 
matter,  and  yet  this  is  not  very  far  from   correct 
Lighting  fuse   with    burning   dynamite  is  primi- 
tive  and    wrong  in    the   extreme,    and  yet  when 
other    methods    are    suggested     some     members 
make  rude  reference  to  their  grandmothers.      .Mr. 
Laschinger   suggested   a  blow-lamp,  and  another 
urged   electric   firing.     Of   course,   we   all   km  w 
that  what  is  wanted  is  an  efficient   and    harmless 
fuse  lighter.      There   are    several    in   the   market, 
but  one  hears  very    mixed    opinions  of  the  same. 
When   one   recollects   that    the   going  out  of  the 
lighter,  perhaps,  only   once   in  a  thousand  times, 
may    mean    the    loss    of     the     miner's    life,    one 
realises  the  importance  of  the  subject.  Personally, 
I  see    no  objection    to  electric    firing    in  drives, 
rises  and  winzes.     The  question  to  the  contrac- 
tor is  merely   one    of    price.      1    understand    that 
on    an   average    it    costs    about    eight-pence    for 
dynamite.      It    all    the    fuses    cut    as  usual  wore 
brought  together  and  inserted  in  some  form   of 
Bickford  igniter  there   would  be  no  difficult)  on 
the  score  of    price.      (.'heap   leads  could  be    easily 
carried   along   a   drive,    and   the  firing  take  place 
from  the  station  ;  as  to  whether  this  would  be 
practicable  in  extensive  stopes  I  must  leave  others 
to  decide. 

Failure  of  Water  Supply. — The  total   absence 
of  water  despite  the  Regulations  at  the  present 

time  in  some  mines  in  certain  places  calls  tor  more 
than  passing  comment.  I  do  not  blame  the 
manager:  I  blame  the  directors,  and  I  Btrongly 
recommend  the  experiment  of  a  short  term  of  im- 
prisonment without  the  option,  for  the  managing 
director  of  any  company  which  wilfully  disregards 
the  law.  Let  a  law  he  passed  that  any  company 
not  supplying  the  necessary  water  shall  be 
punished  in  the  above  form,  then  you  will  find 
the  law  will  be  obeyed.  No  director  will  ever  go 
to  prison,  because  he  won't  run  the  risk.  Anyhow 
the  time  has  arrived  when  a  stringent  law 
must  be  enforced.  The  commonest  causes  of 
water  failure  are  hurst  and  injured  pipes  and 
bow  Iron     pipes     rapidly    corrode.         If    the 

pipe-    were    wrapped    in    tarred    strips   of  cai 
and    covered,    they    would     last     probably    for 

years.      The     tank     system,     with    ball  valve,    and 

properly  covered,  as  existing  on  the  Village 
I  '•  ep,  i-  one  of  the  beat  on  the  Rand  The  hose 
pipe  i-  very  commonly  at  fault:  the  halt  inch 
pipe,  used  extensively  in  some  mine-,  and  par 
ticularly  on  the  Nourse,  i-  quite  sufficient  for  all 
put]     i  obvious  advantages  over  those 


:i!5 


of  larger  diameter.     The  failure  of  the  hose  pipe 
is  due  to  several  causes,  principally  the  une 
factory  armouring,  ami  also  the  connections.      [n 
many    mines   the   iron    cocks   are    being  replaced 
by  brass,    with   very  satisfactory  ts      The 

mine  water  is  seldom  sufficiently  strongly 
impregnated  with  sulphuric  acid  to  afl 
brass,  though  in  most,  the  action  on  iron  is 
very  marked  indeed.  Hence  connections  should 
either  be  of  brass  or  iron,  tinned.  The  armouring 
of  most  hoses  is  their  weak  point,  and  this  ri 
to  both  air  and  water  one*.      The  wire  is   gal- 

and  the  zinc  is  rapidly  eaten    away,  the  wire 
rusts,  loses  its  rigidity,  and   is  stamped  into  the 

outer  coat.       The    outer    coat  of    most  water  i. 

pipes  has  a  very  large  percentage  of  sulphur 
which  under  these  conditions  very  soon  cracks, 
outside  water  travels  along  the  can  vis  lining 
which  quickly  rots,  with  the  result  that  the 
pressure  from  within  soon  complete-  the  destruc- 
tion.     Hose  pipes  seldom  if  ever  degenerate    from 

within.  The  remedy  is  simple.  All  hose-pipes 
should  be  armoured  with  wire  coated  only 
With    pure  tin,  and  not  galvanised.       1'hi- 

tion  was  made  to  Mr.  Laschinger  for  a  recent  sp 
Rcation  ami  1  believe  he  embodied  it  in  the  same. 
The  extra  co-t  would  lie  trifling.  In  specifying 
for  water  hose-pipes  the  percentage  of  rubber  to 
sulphur  should  b>5  clearly  stated,  and  the  point 
rememb.-n  d.  that  cheap  pipes  are  the  dearest  in 
the  long  run. 

Respirators  and  their  Uses.     Time    will    not 
allow  me  to  deal  fully  with  thi-  question.     Pub- 
licity   ha-   already    been  given   to    the   new    :• 
introduced   by   me.      The  baffle  principle  is  new, 
and    1    believe    it    will    serve   a   useful  pur| 
The  fitting  of  all  drdls  with  some  Bystem  of  dust 

destruction     will    take    time,  and     in     the     interval 

deaths   will    be    increasii  _         The   respirator 
mi///     meant    as     >> 

i,ni     i/.<     use    should     /"     encouraged    both 
whites   on'/    blacks.       ft   will  always  In    ust  '<■/ 
during  tin    process  of  hoi*  collaring    on 
drills.     Whether  boys  shovelling  will  be  able  to 
endure    the   slight    extra    exertion    remain-   to   be 
seen.     That    it    i-  possible   for  tl  upying 

such    po-ts   a-   -hilt    DOS8eS   to     Wear   the   -  .line    I    alll 

now  firmly  con\  inced.    <  me  o(  my  instructors  con 
tinually  wen-  his    respirator   and   his   work    is 

more  than  equal  to  the  above,  and  he  tells  me  In- 

finds  no  inconvenience  even    when   compelled   to 

breathe   deeply. 

Why   - any  young    men    are    today  fall- 
ing      Victims       to       the        di-et-e        i-       .1       .ple-ti<i|| 

I   will  try  to  answer.      The  shift  b 

man  of  gentle  birth,  often  an  athli 

and    a    man  ol    study.       II      :-  called  upon  I 
form  the  ni">t  arduous  duty    in    a    mine,     thai 

climbing  up  innumerabli 
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ways.  In  the  process  be  breathes  very  deeply, 
i  nd  thus,  more  rapidly  inhales  the  deadly  dust 
into  bis  lungs.  More  shift  bosses  should  be 
appointed  and  their  duties  lessened,  otherwise, 
unless  they  are  able  to  adopt  precautions,  their 
death  rate  will  shortly  be  appalling.  I  may  add 
my  personal  conviction,  that  the  shift  boss  of 
to-day  is  called  upon  to  perform  very  nearly 
twice  the  amount  of  work  of  his  predecessor  of 
six  or  seven  years  ago  ;  whether  he  does  so  as 
thoroughly  is  not  for  me  to  judge. 

My  work  in  this  direction  is  entirely  due  to 
the  suggestions  recently  made  before  this  Society 
by  Mr.  Hildick-Smitk. 

The  Problem  Politic. — Probably  not  in  the 
mining  history  of  the  country  has  a  more  serious 
position  had  to  be  faced.  Public  opinion 
demands  that  miners'  phthisis,  being  a  prevent 
ible  disease  shall  cease — and  yet  the  vast  majority 
of  the  very  beings  most  interested  offer  a  stub- 
born resistance.  Are  the  miners  absolutely 
insane  or  rendered  devoid  of  thinking  power  by 
reason  of  their  calling,  or  what  is  it1?  I  will  try 
and  portray  the  very  near  future.  The  position 
to  day,  is  that  exactly  what  most  of  us  feared 
would  happen,  is  taking  place.  The  miner 
(principally  the  contractor  with  three  drills  on  a 
bar)  refuses  almost  point  blank  to  accept  and  use 
the  means  placed  in  his  hands  for  preserving  his 
own  life  and  those  around  him,  because  it  is  a 
little  extra  trouble  and  might,  at  the  very  outside, 
in  the  course  of  a  whole  shift,  delay  his  work  five 
minutes.  The  above,  to  a  lesser  degree,  applies 
to  a  large  extent  to  those  using  percussion 
drills,  but  the  worst  offenders  of  all  are  the 
foreigners.  The  miner  thinks,  rightly  or 
wrongly,  that  he  knows  his  strength  with 
regard  to  his  personal  value  and  indispensableness, 
and  acts  up  to  it.  With  regard  to  the 
percussion  drill  he  is  somewhat  conscious  of  his 
weakness  :  true,  my  system  is  slightly  less  trouble 
in  this  instance,  and  there  is  the  additional  fact, 
that  he  can  be  far  more  easily  replaced. 

_  The  Government  threatens  to  step  in,  not 
directly,  by  forcing  the  use  of  these  life  preservers 
by  the  men  themselves,  but  indirectly,  by  intro- 
ducing a  Compensation  Act,  and  making  others 
do  the  work. 

Firstly  ^  let  us  take  the  Government  atti- 
tude. Would  effective  compulsion  direct  be 
ible  by  means  of  introducing  a  large 
staff  of  efficient  inspectors  or  by  any  system  of 
> -pionage?  The  former  would  be  impracticable, 
and  the  latter  unsatisfactory.  Only  those 
intimately  connected  with  mining  difficulties  can 

iibly  realise  the  objection  to  the  former,  and 
inspectors  vertua  men  backed  by  boys  must  end 
in  failure  The  hundred  and  one  ways  of  com- 
municating the  fact  of   an  inspector's  approach, 


and  the  vast  difficulty  in  rapid  movement  in  a 
mine,  would,  also  make  for  failure.  This, 
is  clearly  realised,  hence  the  Government's 
only  hope  is  to  throw  the  whole  responsibility 
upon  the  mining  houses.  Now  what  is  the  position 
to  day  !  The  majority  of  the  mining  houses  have 
made,  and  are  making,  a  determined  effort  to  cope 
with  the  difficulty,  but  are  met  with  the  stubborn 
opposition  of  the  men  above  referred  to.  Realis- 
ing this  deadlock,  I  endeavoured  to  get  a  meeting 
of  all  the  mining  houses,  with  the  object  of 
continuing,  and  making  a  general  move,  so  that 
the  men  would  be  treated  universally  and  com- 
pelled to  adopt  the  means  placed  in  their  hands 
for  the  preservation  of  their  own  lives,  and  those 
working  in  the  rest  of  the  mines.  As  long  as 
each  mine  loyally  forced  its  men  to  adopt  some 
particular  system  then  it  would  be  useless  to 
threaten  removal  on  the  part  of  the  men,  because 
they  would  be  subjected  to  similar  treatment 
everywhere.  The  houses  replied,  that,  though 
willing  to  meet,  they  could  not  see  that  any 
good  would  result.  This  is  quite  inexplicable 
considering  the  fact  that  their  own  engineers 
have  stated  to  me  that  a  general  move  in  the 
above  direction  was  the  only  remedy. 

It  is  only  possible  to  read  between  the  lines, 
and  draw  the  conclusion  that  some  few  of  the 
houses,  though  agreeing  to  the  principle,  could  not 
be  trusted  to  carry  it  out,  and  by  laxity,  would 
obtain  the  best  men.  Loyalty  between  the 
mining  houses  can  no  more  be  expected  than  the 
same  in  any  other  branch  of  commercial  life. 
Still  it  is  the  remedy  and  one  which  will  have  to 
be  recognised  if  force  is  to  be  used  on  their  side. 
The  question  of  compensation,  which  will  almost 
immediately  be  brought  forward,  will  be  fraught 
with  innumerable  difficulties  and  endless  trouble. 
How  will  it  affect  the  miner1?  And  here 
I  cannot  but  admire  the  pluck  of  the  Govern- 
ment ;  that  is,  if  it  has  really  seriously  considered 
the  consequences. 

I  have  no  authority  to  speak  for  the  mining 
houses,  nor  have  I  any  but  my  own  ideas  of 
what  they  will  do,  but  as  a  reasonable  man  who 
can  see  as  far  through  a  wall  as  the  rest,  I 
think  they  will  say  something  to  this  effect:  "We 
have  tried  all  we  can  to  induce  you  men  to  save 
your  own  lives,  both  now  and  in  the  past ;  by 
your  folly  you  have  largely  brought  about  the 
present  position,  we  are  compelled  to  provide  for 
you  in  the  future,  therefore,  you  must  pay  your 
share."  Now,  what  will  be  the  cost'?  Unless 
some  very  elaborate  system  of  exclusion  is  intro- 
duced and  all  the  present  men  replaced  by 
healthy  ones,  and  these  healthy  ones  only  per- 
mitted to  mine  for  a  comparatively  short  period, 
the  cost  must  be  almost  prohibitive  for  mining. 
If,  on  the  other  hand,   the   present  system  is  to 
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proceed,  and  the  men  are  to  be  simply  compen- 
sated, what  does  it  mean  ]  It  means  that  every 
miner  must,  for  the  purpose,  be  looked  upon  as 
sooner  or  later  liable  to  contract  the  disease. 
Hence  his  pay  must  be  reduced  by  one- 
half.  This  Lb  the  fact  that  miners  and  the 
Government  have  to  face.  Under  all  these  cir- 
cumstances the  miner  should  consider  his  position 
before  it  is  too  late. 

He  must  remember  the  history  of  some, 
of  the  industrial  disputes.  He  will  recollect  the 
cotteon  troubles,  which  resulted  in  the  introduc- 
tion of  machinery  to  the  disaster  of  the  workman. 
Industrial  upheavals  almost  invariably  lead  to 
industrial  reforms,  and  the  latter,  in  many  cases, 
means  mechanical  replacement  of  the  labourer. 
The  after-dinner  speech  of  a  certain  prominent 
engineer  the  other  night  should  make  the  miner 
reflect ;  there  are  other  possible  ways  even  of 
drilling  holes  in  rock   which   would   produce   no 


dust.  If  the  miner  means  to  place  himself  in 
direct  opposition  to  his  own  interests,  then  science 
backed  by  wealth  will  step  in  and  beat  him,  and 
he  will  get  no  pity  <<v  sympathy,  and  will  have 
no  one  to  blame  but  himself. 

The  President :  1  have  pleasure  in  moving 
hearty  vote  of  thanks  to  Dr.  Aymard  for  tin- 
paper,  especially  for  the  great  trouble  he  has 
been  to  in  making  this  useful  model  of  a  mine 
which  will  be  of  service  for  future  experiments. 
There  is  plenty  of  controversial  matter  in  this 
paper  and  I  anticipate  that  there  will  be  much 
interesting  discussion  on  the  subject.  1  have  to 
show  you  also  a  couple  of  lantern  slides.  Th<- 
first  displays  particles  of  street  dust  moderately 
magnified.  In  addition  to  red  veld  dust  and  white 
angular  quartz,  there  are  several  large  organic 
particles.  The  second  i-  the  finest  dust  from  Dr. 
Aymard's  device  for  catching  dust  at  the  drill. 
It  was  obtained  by  shaking  it  through  the  pores 


Fio.  III.— Street  Dost  deposited  in  a  fortnight'i  expoenre  on  slide  in  Laboral  oand. 

i  twal  160  diameU 
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Yu..  IV.— Finest  Dust  from  Drills,  showing  pyrite.      x  330  diameters.     Scale-division  =  0-0075  mm. 


of  a  linen  bag,  nevertheless  it  shows  a  remarkably- 
large  number  of  pyrites  particles,  which  may 
have  a  special  bearing  on  its  action  on  the 
lun. 

Dr.  Aymard  {Associate)'.  I  did  not  know  that 
I)r.  Moir  was  going  to  bring  up  street  dust  again. 
H  rre  Preferring  to  the  strike  of  Tramway  em- 
ployes) we  have  an  example  of  what  has  to  be 
done  to  bring  the  Town  Council  to  a  sense  of 
its  responsibilities.  We  have  spoken  frequently 
about  the  Municipal  Crusher  Souse  at  the  Fer- 


reira,  but  I  suppose  it  will  be  necessary  to  throw 
a  cart-load  of  dust  into  the  Town  Council  meet- 
ing before  they  will  take  the  slightest  notice, 
and  at  all  events  we  shall  certainly  be  put 
to  considerable  trouble  before  they  will  take 
notice  of  it.  The  men  at  the  Municipal 
Crusher  House  are  living  in  this  dust,  but  noth- 
ing is  done  to  keep  the  dust  down.  One  may 
refer  to  the  matter  in  the  public  Press,  but  still 
they  take  no  notice.  It  is  only  when  violent 
measures  are  taken  that  they  suddenly  arouse 
themselves  to  their  responsibilities. 
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THE  DISTRIBUTION  OF  PULP  FOR 
TUBE  MILLING. 


(Read  at  SepteiiJu-r    Meeting,   1910.) 


By  G.  A.  Robertson  (Member). 


REPLY    TO    DISCUSSION. 

Mr.  G.  A.  Robertson  {Member) :  I  might  have 
said  a  good  deal  in  an  attempt  to  prove  the  merits 
of  a  device  which  did  not  in  the  knowledge  of  the 
author  exist.  Instead  of  so  doing,  and  stating  with 
reference  to  present  methods  adopted  for  distri- 
buting the  pulp  between  tube  mills  that  "none 
of  those  methods  could  be  considered  satisfactory 
under  all  operative  conditions,"  I  thought  some 
one  might  have  challenged  my  statement,  or 
perhaps  shown  a  more  efficient  design  than  the 
one  put  forward  in  my  paper. 

I  have  to  thank  Prof.  Stanley  for  pointing  out 
the  omission,  showing  how  the  pulp  got  into  the 
distributor,  and  have  also  to  thank  .Mr.  Fraser 
Alexander  for  his  frank  admission  of  the  difficulty 
in  pulp  division.  This  was  my  excuse  for  writing 
the  paper. 

For  a  small  tube  mill  plant  the  wedge  principle 
gives  wonderfully  good  results.  The  accompanying 
sketch  shows  the  wedges  in  the  bottom  of  the 
launder  which,  being  secured  with  bolts, slidein  the 
slot  shown,  and  with  adjustment  will  divert  a 
portion  of  the  coarse  sand  in  the  direction  required 
without  necessarily  touching  the  division  gates. 
Coarse  sand  always  Hows  in  the  middle  of  the 
stream  where  the  velocity  is  greatest,  and  this  is 
the  chief  reason  why  the  equal  division  of  pulp 
cannot  be  affected  by  the  mere  use  of  gates  pli 
eipii-distant  in  the  stream.  Bearing  in  mind  also 
that  the  coarsest  sand  is  Dearest  the  bottom  "f 
the  launder,  and  can  lie  divided  up  by  tin- 
method  shown  in  Fig.  I.,  (which  was  designed  by 


Mr.  T.  W.  Travers),  the  division  of  th  are 

is  also  made  easy  by  the  adoption  of  an  adjustable 
suspended  gate  dipping  diagonally  into  the 
.stream.    Tii  _  !8  in  Fig.  1.    are    I'.1,    in.    d 

and  the  depth  of  the  stream  is  about  10  in. 

Saving  alluded  to  another  distributor  which 
could   he   adapted   t<»   large   tube    mill  plants,*  a 
modification   in   that  design  can  1"-  Been  in  the 
Kidney    pulp   distributor. t      The   author   t': 
points  out   that  when  a  concentrating  table 
stopped  the  shut  off  segment   in  the  distributor 
Overflows  to  the  next  adjacent  segments  and 
sequently   overloads    two 
This  is  perhaps  not  of  much  important 
minutes  stoppage  of  a  concentrating  table,  bi 
we    have   at    times  to  shut   down  a  tube  mill  tor 
"_' 1  hours  a  further  modification  in  thes 
necessary.  Either  of  these  designs,  however,c  mid  I 
believe  be  made  to  give  more  accurate  results  than 
the  one  shown  in  my  paper,  at  least  in  as 

giving  any  desired  and  different  pulp  loads  to  the 
various  tube  mills.  To  the8e  methods  which 
give  me  the  "keynote"  I  now  show  the  follow 
improvements  relative  to  the  discharge  fl 
distributor.  The  advantages  here  are:  Equal 
spacing  of  the  gates  to  represent  any  number  of 
equal  segments  without  interference  with  the 
discharge,   greater   simplicity   in    operation, 
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adjustable  fall  for  the  gravitation  of  pulp  from 
the  distributor,  and  a  full  view  of  the  pulp  flow 
by  the  shiftsman.  Fig.  II.  shows  the  half  sec- 
tional elevation  of  the  revolving  barrel.  Fig.  III. 
the  sketch  plan  of  the  circular  launder  and  divi- 
sion gates.  The  pulp  from  the  revolving  barrel, 
or  Butters'  distributor,  should  be  delivered 
on  the  inside  of  the  launder  about  the  line 
A. 

It  will  be  seen  that  each  launder  leading  to 
the  tube  mills  has  two  discharges  C  in  the  side  of 
the  distributor,  either  one  or  the  other  being 
available  for  the  segment  share  of  pulp  flow 
under  all  conditions.  To  divide  the  pulp  in 
accordance  with  the  grinding  capacity  of  each  tube 
mill,  gates  (Fig.  IV.)  should  be  placed  on  the  top 
of  the  equally  spaced  gates,  and  being  adjustable 
to  any  angle  will  decrease  or  increase  the  length 
of  the  pulp  flow  arc.  The  actual  difference  between 
a  discharge  in  the  bottom  of  the  distributor  and  a 
discharge  through  the  side  of  same  is  that  the 
former  is  a  fixture  for  all  grades  of  pulp  to  flow 
through,  whereas  the  latter  by  heighteniag  the 
division  gates  also  allows  the  heightening  of  the 
discharge  lip,  thereby  giving  a  greater  fall  for  an 
increasingly  coarser  pulp. 

Mr.  H.  W.  Jane  points  out*  that  a  tube  mill 
when  newly  lined  with  6  in.  liners  absorbs 
85  li.p.  and  after  66  days  125  h.p.  It  would 
seem  ridiculous  to  give  these  tube  mills  the 
same  pulp  load.  The  use  of  the  top  gate, 
Fig.  3,  is  obvious.  This  gate  is  easily  fixed  by 
a  wood  wedge  against  the  periphery  of  the 
launder.  The  method  shown,  if  properly  applied, 
will  give  accurate  results  under  all  conditions. 
Other  unpatented  devices  for  pulp  distrioution 
can  be  seen  in  the  Mining  Magazine^. 

The  fullest  efficiency  of  any  method  of  hydrau- 
lic classification,  whereby  single  classifiers  or 
a  combination  of  classifiers  act  independently 
for  each  tube  mill,  and  fed  from  one  and 
the  same  head  can  only  be  seen  to  advantage 
when  the  stream  delivered  to  such  classifiers 
contains  the  like  ratio  of  solids  to  moisture  in  all 
cases,  irrespective  of  different  tonnages  of  solids 
delivered  to  such  classifiers.  The  proper  adjust- 
ment of  the-  underflows  of  the  classifiers  will  then 
make  all  the  overflows  of  the  same  grading,  and 
also  of  the  same  assay  value.  Without  amalga- 
mation of  the  mortal  \><>x  flow  an  increase  in  the 
moisture  delivered  to  any  classifier  over  that  of 
the  others,  will  carry  in  that  overflow  a  greater 
proportion  of  the  tree  gold,  and  this  independent 
of  the  gradings  being  equal. 
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(Bead  at  October  Meeting,  1910.) 


-■ion  on  "Grading  Analysis  and  their  Application," 
■'/,  July,  1910,  p.  19. 

Mining  of  Lea  June,  p.  in;;  also  Flow 

Miami  Concentrator,  Sept.,  p.  221. 


By   Edward  H.    Johnson,    M.I.M.M.  (Past- 
President). 

DISCUSSION. 

Mr.  A.  McArthur  Johnston  {Past-President): 
The  very  interesting  as  well  as  instructive  paper 
submitted  by  Mr.  E.  H.  Johnson  brings  forward 
one  or  two  features  which  can  well  occupy  our 
attention,  and  which  have  not  only  a  technical 
bearing  but  also  an  educative  aspect. 

As  it  may  interest  many  of  our  members  I 
should  like  to  place  before  them  a  few  figures, 
which  were  obtained  at  the  Simmer  Deep*  some 
eighteen  months  ago,  and  which  present  some 
features  differing  from  those  quoted  by  Mr. 
Johnson. 

One  of  the  main  points  elucidated  by  him  is  that 
during  separation  in  the  cones  of  the  sand  and 
slime,  the  richer  portion  of  the  finest  sand,  i.e., 
pyrite,  is  retained  in  the  sand  charge  where 
longer  treatment  is  available  than  in  the  slime 
circuit.  This  advantage  was  long  ago  recognised 
at  the  Simmer  Deep,  and  periodically  tests  and 
assays  were  made  to  determine  the  stability  of 
such  separation.  I  may  here  quote  a  typical 
example  : — 

Sand  Original. — 

Per  cent.  Pyrite  Assay 

by  Weight  (FeS2)  Value 

per  cent.  dwt. 

-150  +  200  19-56  2-95  3'76 

-200  12-11  8  96  9-11 

Slime  Original. — 
-150  +  200  5-98  0-27  082 

-  200  (less  washed  35-41  1-39  2"46 

slime) 
The  advantage  of  putting  this  low  grade  fine 
sand  into  the  slime  plant,  where  working  cost* 
are  lower  than  in  sand  treatment  vats,  is 
evidenced  by  experimental  further  treatment  of 
the  residue  slime,  when  it  was  found  that  no 
lowering  of  the  undissolved  gold  value  therein 
took  place. 

Dealing  next  with  the  rate  of  solubility  of 
the  gold  in  a  sand  charge  when  using  a  weak 
cyanide  solution,  you  will  have  noted  that  with 
the  collector  vat  as  treatment  vat,  Mr.  Johnson's 
figures  and  chart  show  that  the  maximum  value 
of  the  percolating  solution  entering  the  precipita- 
tion boxes  is  attained  between  the  60th  and  70th 
hour  after  starting  to  fill  the  vat,  whilst  this 
solution  does  not  get  to  0T0  dwt.  till  between 
the   185th   and   200th  hour,  or  approximately  8 

*  For  description  of  s.O.  plant,  see  this  Journal,  May,  1909. 
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days  after  filling  began.  These  figures  are 
extremely  interesting  as  showing  what  may  be 
expected  when  dealing  with  this  quality  of  sand 
and  with  this  treatment.  As  indicative  of  what 
happens  with  a  lower  grade  proposition  and  with 
a  transfer  from  a  collector  to  a  leacher  as  part 
of  the  treatment,  I  would  place  before  you  the 
following  chart  (see  Fig.  I.). 
Grading  of  Charge. — 


I. 

II. 

+  60  (-010  in.)... 
-60  +  90  (-006  in.)... 
-90 

per  rent. 

...      14  7 
...     365 
...     48-8 

l.V'.l 

407 
13-4 

A.ssay  value  of  original 

(Int. 

...     2  88 

dwt 

Assay  value  of  undissolved  gold 
at  time  of  transfer  ...      1 


00 


1-16 


Assay  Value  of  Residue. — 

Total  gold...  ...  ...     0 

TiHlissolved  gold        ...  ...      0'50 

From  this  chart  it  will  be  noted  that  the  maximum 
value  of  the  leaching  solution  i-  reached  shortly 
after  transfer,  viz.,  40  hours  after  starting  to  rill, 
whilst  in    88   hours   this  solution   is  coming  off 

<dily  at  010  dwt. 

It  will  be  noted  also  that  at  the  time  of 
transfer,  30  to  40  hours  after  milling,  close  upon 
60%  of  the  total  gold  in  the  charge,  or  70%  of 
the  soluble  gold  has  been  sent  to  the  precipitation 
boxes. 

The  strength  of  sodium  cyanide  solutions  used 
was  from  0026%  to  00305    KCN  for  filling  and 
leaching  before  transfer,  whilst  about  100  tons  of 
"100%  KCN  solution  wis  pumped  on  after  trans 
fer,    the    remaining    solutions    being    weak    and. 


SO 
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finally,  slime  washes.  The  lower  chart  (Fig.  I.) 
depicts  the  strength  of  cyanide  solution  after 
leaching. 

In  order  to  ascertain  whether  length  of  treat- 
ment or  increased  extraction  would  be  affected 
by  dropping  the  transferred  sand  into  solution,  I 
made  a  series  of  tests  as  nearly  as  possible  similar 
except  that  in  A  the  strong  solution  was  pumped 
on  the  sand  after  this  had  been  levelled,  whilst  in 
B,  the  solution  was  placed  in  the  vat  before 
starting  to  fill  with  sand.  This,  by  means  of  the 
Blaisdell  distributor,  was  scattered  fairly  evenly 
and  owing  to  its  freedom  from  slime,  no  difficulty 
was  experienced  in  leaching. 

Herewith  are  seen  the  comparative  results  : — 
Table  I. 
A. — Ordinary  Filling. 


Number 

of 
Charge. 

Assay 

Value 
Original. 

Assay  Yah 

Total 
Gold. 

ie  Residue 

Undiss. 

Gold. 

Last 
Drains. 

Moisture. 

(1)  598 

dwt. 

2-88 

dwt. 
066 

dwt. 

0-65 

dwt. 

0-08 

(2)  600 

2-92 

0  56 

0-54 

o-io 



(3)  602 

2-74 

0  56 

0  55 

0-05 

12-5 

(4)  604 

260 

056 

0-54 

0-06 

— 

(5)  605 

2-80 

0-53 

0-52 

0  07 

-^- 

(6)  607 

2-76 

057 

0-55 

0-08 

— 

(7)  610 

2-76 

0-56 

0-54 

0-05 

— 

(8) 612 

2-78 

0-64 

0-63 

0-06 

8-0 

Averages 

2-78 

0-580 

0-565 

0-07 

10-25 

Average  grading  _  60  *  90 

Extraction  (based  on  U.G.  value)... 
Extraction  (based  on  T.G.  value)  . . 

B. — Solution  Filled   Vats. 


per  cent. 

13-35 

45-67 
79-67 
79-13 


Number 

of 
Charge. 


SS-c 

e  —  .9 

>   r.   - 


(9)  597 
(10;  599 
(11;  601 
(12;  603 
(13;  606 
(14;  608 
(15)  609 
(16;  611 


Averages 


dwt. 

2-80 
308 
2-60 


.-  z 
r-  SO  " 


50 
75 
75 


300100 
2-64  100 
2-92  100 
2-88  100 
2-72100 


2-83 


Assay  Value  Residue 

Total        Undiss. 

Gold.  Gold. 


dwt. 

0-68 
0-56 
0-52 
0  56 
0-56 
0-55 
060 
0-58 


0-576 


dwt. 

0-66 
0-55 
0-50 
0-55 
0-55 
054 
0-58 
0-56 


Last 
Drains. 


0-561 


dwt. 

0-09 
0-10 
0-06 
0-08 
0-09 
0-08 
0-14 
0-06 


0-087 


Mois. 
ture. 


8-0 
9-5 


8-75 


Average  grading  _60^gy 

Extraction  (based  on  U.G.  value).. 
Extraction  (based  on  T.G.  value;  .. 


per  cent. 

13-27 
45-30 
80-17 
79-64 


Table  II. 
Comparison   of  solutions  draining  from  leaching 
vats  filled  in  ordinary  way  and  in  strong  cyanide- 
solution. 
A. — Filled  in  Ordinary  Way. 


Charge  numbers 

625 

633 

Tons 

745 

745 

Original  average  value 

2-56  dwt. 

2-88  dwt. 

Solution  in  collectors 

560  tons 

775  tons 

1st  4  hours'  leaching 

3-06  dwt. 

3-70  dwt. 

2nd 

2-67     „ 

2-12     „ 

3rd 

1-80     „ 

2-35     „ 

4th 

1-20     „ 

1-54     „ 

5th 

1-06     „ 

1-26     „ 

6th 

0-56     „ 

0-77     „ 

7th 

0-40     „ 

0-60     „ 

8th 

0-32     „ 

0-34     „ 

9th 

0-26     „ 

0-26     „ 

10th 

0-12     „ 

026     „ 

11th 

0-11     „ 

020     „ 

12th 

o-io    „ 

018     „ 

13th 

0-08     „ 

0-12     „ 

14th 

0-15     „ 

0-15     „ 

15th 

o-io    „ 

0-12     „ 

16th 

0-05     „ 

0  08     „ 

17th 

0-05     „ 

006     „ 

18th 

003     „ 

0-05     „ 

19th 

— 

0-07     „ 

20th 

— 

0-06     „ 

21st 

— 

0-05     „ 

Last  drains 

0-06     „ 

006     „ 

Total  solution  added 

1,530  tons 

1,597  tons 

Residue  total  gold    ... 

055  dwt. 

0-64  dwt. 

Residue  undissolv.  gold 

0-54     „ 

0-62     „ 

Moisture  in  residue  . . . 

9-3% 

9-5% 

Grading  (residue)  +  60 

13-2  „ 

13-4., 

+  90 

49-6,, 

41-6,, 

Extraction     (base    on 

undissolved  gold  value 

78-9,, 

78-4,, 

Though  these  results  are  not  definite  enough 
to  draw  incontrovertible  conclusions  from,  it  is 
significant  that  the  average  extraction  in  charges 
9  to  16  compares  more  than  favourably  with 
that  in  charges  1  to  8.  In  addition,  in  Table 
II.,  a  similar  state  is  seen,  and  there  is  a  tendency 
to  the  formation  of  the  opinion  that  a  slightly 
increased  extraction  is  probable,  though  little 
gain  in  time  can  be  expected. 

These  results  would  in  general  emphasise  the 
advantage  of  dropping  sand  into  solution  in  pre- 
ference to  having  the  solution  percolate  through 
the  sand.  Much  greater  improvement  might  be 
anticipated  in  cases  where  no  previous  solution  of 
the  gold  had  taken  place  as  it  must  be  remem- 
bered that  such  a  treatment  had  been  already 
meted  out  to  this  sand. 
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B. — Filled  in  Cyanide  Solution. 
(100  tons  added  before  rilling  begins) 


Charge  numbers 
Tons 

Original  average  value 
Solution  in  collectors 
1st  4  hours'  leaching 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 
9th 
10th 
11th 
12th 
13th 
14th 

15th  „ 

16th 
17th 
18th 
19th 
20th 
21st 

Last  drains 
Total  solution  added 
Residue  total  gold    ... 
Residue  undissolv.  gold 
Moisture  in  residue  ... 
Grading  (residue)  +  60 
+  90 
Extraction  (based    on 
undissolved  gold  value 


624 

745 

264  dwt. 
580  tons 

0-63  dwt. 
1-00     „ 

l^7>     „ 
1-48     „ 

090  „ 
044     „ 

0-21  „ 

0-20  „ 

011  „ 

0-05  „ 
003      , 

0.08  „ 

007  „ 

005  „ 
0-05  „ 
0-06  „ 

006  „ 

007  „ 


005     „ 
1,600  tons 
0-56  dwt. 
0-55     „ 
10-5% 
130,, 
438  .. 


634 

738 
2-96  dwt. 
565  tons 


dwt. 


79-2 


0-71 
106 
1  -98 
2-30 


2  83     „ 

I  22  .. 

., 

047  „ 

030  „ 

0-22  „ 

016  „ 

012  „ 

0-14  „ 

0  06  „ 

010  „ 

III  is  M 

007     „ 

0  06     .. 
0-06     „ 
004     .. 
1,665  tons 
0-60  dwt. 
0-58     .. 

12.;.. 

40  4  .. 

804  .. 


In  conclusion,  I  would  like  acknowledge  the 
courtesy  of  Mr.  11.  8.  Macgregor,  manager  of 
Simmer  Deep,  Ltd.,  in  allowing  me  to  place  these 
figures  before  you. 

Mr.  G.  0.  Smart  (Member  of  Council)  ■,     The 
paper  under  discussion  deals  with  an  operation 
which    has    passed    through    the    various  b1 
mentioned,  as  its  importance  became  more  gener 
ally  realised. 

Elsewhere,  as  in   Mr.  C.  W.   Merrill's  earlier 

methods   at    the    Homestake,*   the    operation    18 

*  See  Proceedings  American  Institute  of  ilia 
C.  W.  Merrill,  p.  590,  Oct,   L908,   Vol.   xvxiv .     "  J i ■  fact,   Ehi 
little  doubt  but  tliat  the  importance  "f  the  most  ] 
licin  possible  will  be  recognised  shortly  ss  a  rital  considi  ration  in 
the  cyanicling  of  wet  crushed  ore:   sod   metallurgist*  "ill   not 
follow  the  old  Oerman  practice  "f  spitskasten  ami  spitslutten, 
which  are  vcr\    imperfect  machines  as  compared  «itli  s 

r  f"T  separating  granular  from  flocculeni  maU 
My   Judgment  is  iliat  s  scientific  clasaiflcal  bj  which 

all  the  granular  or  angular  material  mtj  goto  thi   leachinj] 
and  all   the  amorphous  portion  to  the  slime  plant,   will  in   tin- 
Intuit  tun-  in  designing  a  plant  on  which  tl 

care  and  experimentation  will  i»-  put,  and  the  h 
technical  -  ill  utilised. 
Tin  rading  of  Homi 

■   i 


facilitated   by   using    an    ample    supply   of   water 
which  may  be  permissible  under  [oca]  conditii 
The  remarkable  classification  of  sand  and  slime 
at  the  East   Hand   Proprietary  Mines  with  little 

water  shows  a  distinct  advance,  Bince  88  ol  the 
-  200  mesh  product  in  the  crashed 
separated  in  the  50  of  slime  collected,  whilst 
almost  as  good  results,  as  shown  later,  can  be 
obtained  in  practice  without  washing  water.  The 
advantages  of  a  clean  separation  ol  sand  and 
slime  are  obvious  in  yielding  a  uniform  freely 
leachable  sand,*  and  increasing  the  slime  torn 
with  its  low  cost  of  treatment,  and  in  addition 
the  sand  residue  is  left  in  an  excellent  condition 
for  ready  drainage  in  mine  -tope  tilling.! 

On  this  last  ground  alone  the  more  extended 
use  of  good  classification  is  likely  to  receive  t 
strong  impetus. 

The  Simmer  and  Jack  installation*  differs  from 
that  at  the   Bast   Hand  in   having  do  washing 
cones,  thus  saving  fall  ;  the  slime  overflows e 
filter    table    cones    to   the    return   sand   conea 
route  to  the  slime  plant.      With  the  double  sand 
treatment    so    perfectly    washed    a   sand    is    not 
required  as  at  the  East  Hand  where  single  treat- 
ment in   the   collecting    vats    without   transfer  is 
practised.      The  Simmer  and  Jack  table  cone-. 
also  the  cones  for  -and  tilling  are  fitted  with  two 
diaphragms,  as  shown  in  Fig.  I.,  which  yield  the 
maximum  tonnag  indy  underflow,  and  help 

to  prevent  any  tendency  for  the  tine  sand  to  park 
hard  in  the  upper  portion  of  the  ones.  The 
following  are  typical  gradings  of  the  Simmer  and 
Jack  .-and  and  slime  : — 


San  I    58 


Slime  (42%). 
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2  0 
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The  effect  of  the  above  clean  separation  result 
ing  from   cone  classification  for  the  contino 
collection  ol  -and  ha-  been  marked  in  redui 
the  last  draining  to  05  dwt.  per  ton.  from  a  much 
higher  figure.     It  has  also]  emitted  a  Batisfactoi  \ 
cyanide  treatment  of  sand  containing  fine  metallic 
gold   due   to   the   elimination   of    amalgamated 
plates  in  the  -tamp  mill  ;  ■  □  amalgamated 

plates  only,  operating  on  the  tube  null  pulp. 

-  -  .   J.   K.    William.,    August.    1908. 

i 

p.  174. 
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PlG.  I.— Standard  Diaphragm  Cone  as  used  for  Continuous  Sand  Collecting  Filter  Tables  and 
In  lerground  Sand  Filling  (Simmer  and  Jack  Proprietary  Mines,  Ltd. 
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now  used,  instead  of  the  ninety-four  formerly 
employed  for  the  amalgation  of  mill  tailing  and 
tube  mill  pulp.  The  percentage  of  slime  has  also 
been  increased  from  about  33'5%  to  42  with 
the  same  fineness  of  crushing. 

As  the  amount  of  comminution  due  to  explo- 
sives and  handling  underground  is  not  general ly 
realised,  the  following  grading  which  is  much 
coarser  than  that  given  by  the  author  may  prove 
interesting.*  The  ore  entering  the  mortar  boxes 
of  sixty  stamps  was  sampled  for  two  days.  Before 
taking  a  sample  the  feeder  was  worked  by  hand 
until  the  mortar  box  was  supplied  with  a  surplus 
of  ore,  so  that  the  feeder  was  not  operated  by  the 
stamps  during  the  taking  of  the  sample.  A 
special  sampler  was  then  placed  between  the 
feeder  and  the  mortar  box  opening,  the  feeder 
being  operated  by  hand  until  the  required  sample 
was  delivered  into  the  sampler.  The  operation 
of  the  feeder  was  then  stopped  until  the  sampler 
containing  the  whole  of  the  ore  feed  while  it  was 
in  position  was  withdrawn.  The  ore  sampled 
was  drawn  from  the  deeper  levels  of  the  mine, 
and  the  sample  when  dried  weighed  400  lb. 

The  grading  of  the  +"006  part  of  the  sample 
was  performed  at  the  Simmer  and  Jack  by  wet 
methods  the  portion  remaining  on  the  screens 
being  well  washed,  whilst  the  -  -006  gradinga 
were  done  dry  at  the  Consolidated  Gold  Fields 
laboratory. 

Grading*. 


Mesh 

Aperture. 

per    Linear 
Inch. 

Perce  i 

Cumulative. 

in. 

+  1 

5187 

+  0-5 

15-80 

67-67 

+  0-280 

3 

9  36 

77-03 

+  0146 

4 

649 

83-52 

+  0-097 

8 

341 

!-93 

+  00633 

12 

1-98 

38-91 

+  0-0328 

20 

2  28 

9119 

+  0  0225 

30 

1-28 

92-47 

+  0:01 

60 

215 

94-62 

+  0-006 

90 

110 

95-72 

+  0004 

150 

0-49 

96-21 

+  0  003 

200 

0-67 

96-88 

-0003 

200 

1-13 

98-01 

Washed  slime 

1  99 

10000 

100-00 

This    grading   shows    that    23%     of     the    ore 
delivered  to  the  stamps  is   -0'28  grade  (9  mesh 
per  square  inch),  and  can   lie  advantageously  led 
direct  to  the  tube-mill  diaphragm  cone  classii 
whilst  5-4%  is  already   -  60  grade. 

•  See  thin  Journal,  Vol  xi.,  July.  1910,  p.  Jl. 


The  results  of  a  series  of  sand  tonnage  deter 
ruinations  by  weighing  2,400  tons  of  sand  in  the 
trucks  during  discharge  from  the  vats,  with 
frequent  moisture  determinations,  shewed  an 
average  of  234  cub.  ft.  of  Band  per  ton,  which 
approximates  to  the  author's  figures  5  cub.  ft. 

The  results  of  the  slime  tonnage  determinations. 
living  an  apparatus  similar  to  that  described  by 
the  author  and  illustrated  in  Fig.  VII.  of  his 
paper,  on  an  average  show  34*33  cub.  ft.  of  our 
settled  slime  to  weigh  a  ton.  This  i-  higher  than 
the  30  cub.  ft  found  by  the  author,  and  is 
probably  due  to  the  slime  being  still  partly 
derived  from  oxidised  ore.  In  addition  to  the 
above,  the  cubi  ge  of  slime  per  ton  is  liable 

to  be  influenced  by  the  temperature,  the  depth  of 
charge,  the  time  available  for  settling  charges,  and 
the  fineness  to  which  the  ore  is  crushed. 

It  will  be  seen  from  Mr.  McLean's  diagrams 
that  quite  an  interesting  mathematical  problem 
is    presented    in    calculating  the  numb)  ibic 

feet  of  settled  slime  pulp  represented  by  samples 
from  concentric  rings  in  a  conical-bottomed  vat, 
since  if  of  equal  breadth  these  have  very  different 
areas  and  average  depths.  The  following  method 
of  calculation  is  due  to  Mr.  C.  S  McLean,  who 
carefully  carried  out  all  the  determinations. 

Mr.  C  S.  McLean  :  The  apparatus  used  for 
the  following  tots  was  similar  to  tnat  shown  in 
Fig.  VII.  of  the  author's  paper,  with  the  follow- 
ing differences  : — 

■i   The  central  pipe  was   9  ft.  long   instead  of 
20  ft. 

(I>)  The  cylinder,  fitted  with  similar  guides, 
was  made  of  heavy  iron  piping,  and  weighed 
200  lb.  This  was  lowered  into  the  vat  with  a 
block  and  tackle. 

(c)  As  it  is  obvious  that  the  apparatus  could 
not  stand  upright  if  placed  on  the  sloping  bottom 
of  tin-  \.it,  a  wedge  shaped  piece  of  iron  plating 
was  used  to  make  a  horizontal  base.  This  main- 
tained the  centre  pipe  in  a  truly  vertical  position, 
thus  enabling  the  cylindi  r  to  be  lowered  over  it 

without     disturbing     the     settled     slime.         The 

cylinder  was  accurately  calibrated  with  water  and 
carefully    re-checked     From    this   data  a   table 

w.is  made  showing  the  cubic  capacity  at  points 
.',  in.  apart,  from  the  bottom  to  the  top  of  the 
cylinder. 

It  is  quite  evident  that  the  average   cubic   tcet 

of  pulp  per  ton  of  dry  slime  cannot  be  derived  by 

taking    the    arithmetical    mean    of    a    number    of 

results  obtained  by  samplii  qua!  distan 

between  the  centre  and  the  edge  of  the  vat.  The 
reason  for  this  is  that  a  s umple  dc u  I 

repp  larger  volume  of  pulp  than  on 

the  centre.    To  reduce  this  error  .,,  t.ir    is  pr.ietic 

able  tie-  divided  intoa  nun  I  ions 
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as  shown  in  Fig.  II.  These  sections  were 
selected  because,  in  an  average  charge  the  volume 
within  a  4  ft.  radius  from  the  centre,  is  approxi- 
mately equal  to  that  at  the  periphery  contained 
in  a  section  between  the  radii  of  24  ft.  and  25  ft. 
Owing  to  the  tower  in  the  vat  no  samples  could 
be  taken  nearer  the  centre  than  4  ft. 

Two  separate  tests  were  carried  out,  number 
1  being  between  the  centre  and  the  side  of  the 
vat  near  to  where  the  charge  entered,  whilst 
number  2  was  on  the  opposite  side.  The 
arithmetical  mean  of  a  number  of  samples  taken 
within    each    section    is    assumed    to    give    the 


average  number  of  cubic  feet  per  ton  of  dry  slime 
in  that  section  (see  Fig.  II.).  The  average  depth 
of  the  charges  in  each  test  was  determined  from 
the  mean  depth  of  the  pulp  samples  in  each 
section  (Fig.  II.).  From  the  above  the  volume 
in  a  charge,  1  "95  ft.  deep  at  the  periphery,  is 
calculated  to  be  6,446  cub.  ft. 

The  following  table  shows  the  results  obtained: 

The  mean  cubic  footage  per  ton  was  found  by 
multiplying  the  average  cubic  feet  per  ton  of  dry 
slime  for  each  section  by  the  cubic  feet  contained 
therein,  adding  the  products,  and  dividing  by  the 
total   number  of  cubic   feet  in  the  five  sections. 


Test  No.  I. 


Section 
number. 

Position  of  section 
in  feet  from  centre, 

Position  of 
average 
sample 
in  feet 
from 
centre. 

Average 
depth  of 

sample. 

Average 

time  of 

settlement. 

Per  cent. 

moisture  by 

volumetric 

method. 

Per  cent. 

moisture  by 

gravimetric 

method. 

Cubic  feet 

per  ton 

of  dry 

slime  by 

volumetric 
method. 

Cubic  feet 

per  ton 

of  dry 

slime  by 

gravimetric 
method. 

1 

2 
3 
4 
5 

ft.            ft. 

4  to    8 

8  to  1 2 

12  to  16 

16  to  20 
20  to  24 

ft. 

6 
10 
14 

18 
22 

ft.         in. 

4     lOf 
3     11| 
3     11 
3       31 

'2        6-3- 

hours. 

38 

401 

36 

36 

391 

38  11 
38-04 
3936 
42-53 
42-71 

37-61 
37-79 
40-12 
42-69 
43-33 

32-81 

31-96 
32-25 
35-99 
3604 

31-26 
31-44 
3269 
3603 
36-60 

Average 

38 

34-05 

Ota  qra  m     ohovvtn  a 


(a)  M^h^jj_of_Diyjdin<i  Charge  tntc  Sections 

(b)  Depth  of  Average  Charge 

(c)  Average  C n  bic   Feet  her  Ion    of  Dry  Q  It  me  for  each  a  c  eft  on 

FiqZ 


Dekth  of  Average  Cftarae  -Test  / -  I  dSft  at  Per, /i  Aery  of  Vat 
..  y  ./     -       .,    2-135  ■      ■■       '?'      ••  •• 


19 


8  is  16 

O/i  t  arjee  from  Centre  of  Vat  in  feet 


10 
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Test  No.  II. 


Section 
number. 


1 

2 
3 
4 
5 

Average 


Position  of  section 
in  feet  from  centre. 


Position  of 
average 
sample 

in  feet 
from 

centre. 


Average 
depth  of 
-  unple. 


4  to    8 

8  to  12 

12  to  16 

16  to  20 

20  to  24 


ft. 
6 
10 
14 
18 

9-> 


ft. 

4 
4 
3 
3 


1  1   ! 

H 


tin., 
settlement. 

Per  cent 

moiSI 

volumetric 
method. 

mob) 

•,rra\  imetric 
method. 

cui. 

r,,n 
ir\ 
-lin. 
volumi 
method. 

■ 

pet  t"n 
In 
sllm< 

bod. 

hours, 

36 

15 

36 

31-72 

30-92 

35 1 

4017 

4009 

3315 

•  11 

I" 

1 1  04 

33 

33  '.'1 

38 

42-29 

12  00 

35 

13 

37 \ 

4314 

44  02 

3663 

37-25 

37 

34  61 

This  is  shown  in  the  following  table  :- 
Test  No.  I. 


Average 

Average   Volume  of 

cubic  feet 

Area  of 

depth  of     section 

Volume 

per  ton 

section  in 

samples     in  cubic 

X 

of  drv 

sq.  ft. 

in  this 

feet 

cubic  feet 

slime. 

section. 

approx. 

per  ton. 

1 

31-26 

150-8 

tt.       in. 

4   lOf 

738-3 

23,079 

o 

31-44 

251-3 

3   llj 

989-3 

31,109 

3 

32-69 

351-8 

3   11 

1377-9 

45,043 

4 

3603 

452-4 

3     3* 

1489-1 

53,652 

5 

36-60 

5530 

2    H 

1399-8 

51,234 

Average 

34-05 

Totals 

— 

5994-4 

204,117 

Average    cubic    feet    per    ton 

cubic  feet. 
Test  No.  II. 


204,117 
5994  6 


=   3405 


1 

30-92 

1 50-8 

I   1 1,1, 

748-5 

23,143 

2 

331 1 

251-3 

i  <»:,' 

1019-6 

33,759 

3 

33-94 

351-8 

3     E 

13000 

14,122 

4 

35-43 

452-4 

3     Of 

1371  3 

18,585 

5 

37-25 

553-0 

2     91 

1531-8 

57,060 

Average 

3461 

Totals 

— 

5971-2 

206,669 

Average    cubic    feet    per   ton    — — y    -  34  (>1 

cubic  feet. 

The  two  tests  give  an  average  of  3433  cul>.  ft.  <>f 
pu.'p  per  ton  of  dry  slime.  This  La  plotted  at  a 
point  154  ft.  from  the  centre  which  divides  tin- 
volume  of  the  average  charge  in  two  equal  part-. 
Fig.  III.  shows  the  number  of  cubic  feet  per  ton 
at  any  position  in  the  vat.  This  was  obtained  by 
plotting  the  average  cubic  feet  per  ton  for  each 
section  on  the  cubic  feet  it  represented,  starting 
from  the  centre  of  the  vat.  The  mean  cubic  feet 
per  ton  for  each  test  was  plotted  on  half  the 


volume,  and  the  line  showing  the  cubic  feet  at 
different  positions  in  the  vat  must  pass  through 
this  point  with  a  slope  that  shows  equal  areas 
above  and  below.  Fig.  IV.  La  taken  directly  from 
Fig.  III.  using  distance  from  the  centre  as  the 
base  instead  of  volume. 

The  same  vat  was  used  for  all  determinati 
and  every  charge  passing  through  it  for  a  period 
of  eight  weeks  was  sampled.  The  results  of 
several  specific  gravity  determinations  showed  an 
average  of  27.  This  figure  must  be  approxi- 
mately correct,  since  the  volumetric  determina- 
tions based  on  a  specific  gravity  of  2'7,  are 
practically  the  same  as  those  obtained  gravi- 
metrically.  The  curves  and  calculations  are 
worked  out  from  the  gravimetric  figures,  the 
others  being  used  solely  as  a  check.  The  eal  n- 
lations  were  simplified  by  the  coincidence  of  the 
depth  of  the  average  charge  being  the  same  for 
both  tests. 

The  number  of  cubic  feet  per  ton  in  test  No.  2 
is  0-56  cub.  ft.  higher  than  in  ■•  •  No.  1.  This 
may  be  due  to  the  following  reasons  : — 

1.  The  time  of  settlement  per  charge  was  one 
hour  less. 

2.  The  gradings  of  the  slime  in  the  tests  were 
as  follow-  : 

Test  No.  1  +  200       2 
„    2  +  2  0-87 

Since  the  4- 200  settles  towards  the  centre  of  the 
vat,  test  N".  2,  having  the  smaller  amount  of 
+  200  grade  would  tend  to  give  a  higher  figure 

near  the  centre  and   gradually   approach  I 

1  at  the  periphery.  Owing  to  a  change  in  the 
methods  of  operating  the  classifiers,  the +  200 
grade  was  red  in  test  N      l  to 

7       in  b 

3.  There    might    also    be   a    Larger    pro] 
tionof+200  in  So.  Lowing  to  the  pulp 

being    delivered    LntO    the    I  the 

samples  were  taken. 

It  will  be  sen  from  Fig.  Ill   that  the   iv, i,. 
number  of  cubic  feet  per  ton  of  dry  slime   i» 
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found  at  a  point  dividing  the  volume  in  half, 
viz.,  15-4  ft.  from  the  centre  in  a  50  ft.  vat  with  a 
depth  of  charge  as  shown.  It  is  therefore 
apparent  that  an  average  of  a  number  of  samples 
taken  at  this  point  should  give  a  result  sufficiently 
accurate  for  a  rough  determination. 

The    following    table,   showing   the   distances 
from  the  centre   of  the  vat   at   which   samples 


should  be  taken  to  give  the  average  cubic  feet 
per  ton  of  dry  slime  for  different  depths  of 
charges,  will  be  found  very  useful ;  as  it  enables 
an  approximate  determination  to  be  made  by 
taking  three  samples  at  one  point  only,  instead  of 
twenty-five  at  different  points,  which  were 
necessary  to  obtain  the  data  from  which  the 
following  table  is  constructed. 
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Vat  50  ft.  diameter. 


Distance  from 

I>>  pthof  charge 
including  cone. 

Depth  of  charge 
at  periphery  or 

centre  where  sample 
should  be  taken  to 
obtain   mean  cub. 

ft.  per  ton. 

ft.     in. 

ft. 

in. 

ft. 

in. 

2     9 

1 

5 

15 

0 

3     0 

1 

8 

15 

n 

3     3 

1 

11 

15 

5 

3     6 

2 

2 

15 

7 

3     9 

o 

5 

15 

9 

4     0 

o 

8 

15 

10} 

4     3 

2 

11 

16 

0 

4     6 

3 

2 

16 

1 

In  the  author's  reply  an  explanation  of  the 
following  points,  which  are  not  clear,  would  be 
appreciated  : — 

1.  In  what  position  was  the  long  1  in.  pipe 
when  it  was  securely  fastened  to  the  platform  to 
the  centre  of  the  vat  (with  the  disc  to  which  it  is 
shown  attached)  resting  flat  on  the  sloping 
bottom  of  the  vat  as  stated  ?  If  this  pipe  was 
not  standing  upright  how  could  the  cylinder 
drop  freely  over  it  i 

2.  What  is  meant  by  the  columns,  first  section 
and  third  section  under  the  heading  "  Form  of 
Observations  "  ] 

3.  It  is  also  stated  that  any  difference  between 
the  inside  and  outside  measurements  is  due  to 
loss  of  slime  carrying  60%  moisture,  which  is  the 
result  of  many  experiments.  Was  the  loss  of 
slime  at  60%  moisture  due  to  leakage,  and  how 
was  the  60  moisture  determined  1  It  may  be 
pointed  out  that  there  was  absolutely  no  leakage 
from  the  bottom  of  the  cylinder  in  the  tests 
carried  on  at  the  Simmer  and  .lack. 

4.  AYhen  sampling  near  the  centre  of  the  vat 
I  found  the  inside  measurements  to  be  less  than 
the  outside,  but  this  only  occurred  at  this  point, 
and  never  exceeded  1  in.  The  difference  was 
probably  caused  by  the  brackets  preventing  some 
of  the  slime  and  heavy  Band  from  entering  the 
cylinder.  Samples  showing  a  difference  of  1  in. 
between  the  inside  and  outside  measurements 
were  discarded.  The  bottom  6  in.  of  slime  pulp 
near  the  centre  contained  less  than  30  moisture 
and  Bhowed  a  grading  of  37"8       +  200  mesh. 

Thanks  are  due  to  the  general  manager,  Mr. 
A.  W.  Stockett,  for  permission  to  publish  the 
above  information  obtained  from  the  Simmer  and 

Jack   te^ts. 

Mr.    0.    Tonnesen    (Member):      Since    Mr. 
E.  II.  Johnson  read  bis  excellent  paper  on  "The 
( Hassification  ol  Tailing  Pulp  prior  to  ( yanidii 
in    which  the  apparatus  then  in  use  on  the  I 
Kami    Proprietary  Mines   for  sampling  slime  is 


described,  I  have  invented  and  patented  a  new 
slime  sampler,  which  has  proved  a  sue 

As  from  time  to  time  this  subject  has  been  up 
for  discussion  in  this  Society,  a  brief  description 
of  my  sampler  and  its  use  may  perhaps  be  of 
interest  to  some  of  its  members. 

Fig.   I.   is  a   longitudinal    section,    Fig.    II.    a 


On 


f/C 


ffiJlA'r    P?rr*oia- 


horizontal  projection  of  the  apparatus.  It  con- 
sists of  a  tube  A  of  2  in.  outside  diameter,  and 
bevelled  off  at  the  bottom  to  a  cutting  edge.  The 
tube  is  suspended  t<>  a  rope  fastened  to  clamp  B. 
The  sampler  is  lowered  into  the  slime.  When 
the  tube  b  bed  the  bottom  of  the  slime 

tank,   a   bidder   is   lowered    into  the  \at.     The 

depth    of    the    Blime    outside   and  inside  the  tube 

may  then  be  accurately  measured.     By  tab 
sufficient  time  in  lowering  the  pipe  to  allow  the 
slime  to  find  its  own  levi  I,  the  difference  of  out 

side  and  inside  slim.-  level  ifl  easil]  brought  down 

to  nil.  The  rod  C  is  now  put  into  the  tube 
until  the  circular  di  tches  the  solution, 

then  inserted  about  .',  in.  further  in  order  torn 
Bure  that  the  bottom  edge  of  the  rubber  cup  I' 
is  immersed  in  water.  Screw  EU  then  wed 

until  F  tightl)  I   the  rubber  cup 

l>   forcing  it   airtight    againBi    the  inside  of  the 
tube.     <  mi  top  of  the  ilime  contained  in  the  \ 
the  air  i  now  nil.     The  I 
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fore  be  pulled  out  of  the  slime  tank  without 
disturbing  the  sample,  the  core  remaining  intact, 
supported  by  the  outside  air  pressure. 

If  specific  gravity  of  slime  is,  say,  1 -8,  atmospheric 
pressure  =  1:2  "3  lb.  per  square  inch,  then  the  great- 
est height  of  core  supportable  is  approximately 

1*">'3  x  2'3  =   15-7  ft.,  and  as  the  height  of  slime 
1-8 

core  is  generally  from  3  ft.  to  5  ft.  only,  this  leaves 
a  large  margin  of  pressure.  When  the  bottom  edge 
of  the  tube  approaches  the  surface  of  the  slime 
the  opening  of  the  pipe  is  closed  by  the  lid  G  to 
prevent  air  from  getting  into  the  pipe.  The 
sampler  is  now  pulled  up  and  the  contents 
emptied  into  the  drying  dish  by  removing  the  lid 
G  and  lowering  the  disc  F  by  screw  E,  whereby 
the  atmospheric  pressure  is  admitted  above  the 
core.  The  inside  of  the  tube  should  be  thoroughly 
cleaned  by  inserting  a  rod  with  a  rubber  washer, 
thus  no  moisture  is  lost. 

A  practical  proof  that  no  slime  is  lost  is  easily 
obtained  by  inverting  the  tube  before  emptying 
it  and  removing  the  lid.  It  will  be  found  to  be 
full  of  slime  up  to  the  brim,  thus  proving  that 
no  slime  can  have  escaped.  Neither  can  it  be 
imagined  that  some  of  the  heavier  bottom  core 
should  be  torn  off  at  the  first  stage  of  pulling  up 
and  refilled  later,  because  the  outside  pressure  at 
the  first  stage  is  as  much  greater  than  the  pres- 
sure at  the  last  stage  as  the  weight  of  the  outside 
slime  column. 

This  slime  sampler  has  many  advantages  over 
the  old  method  referred  to  in  the  October  Journal. 
It  was  often  argued,  rightly  or  wrongly,  against 
the  old  method  that  the  centre  rod  might  cause 
concentration  during  the  circulation.  Although 
the  new  sampler  gives  a  smaller  sample,  yet 
accuracy  in  determination  of  moisture  is  gained, 
because  these  small  samples  can  be  weighed  on  a 
gold  scale,  while  the  old  sample  was  distributed 
into  two  baths  and  weighed  on  a  rough  pound 
scale. 

On  p.  163,  October  Journal,  Mr.  R.  E.  Sawyer 
remarks  :  "  An  1 1  in.  galvanized  iron  pipe  fitted 
with  centre  guides  is  then  slipped  over  the  1  in. 
pipe  and  dropped  into  the  tank,  falling  freely 
about  12  ft.  The  depth  of  the  slime  inside  and 
outside  the  pipe  is  then  accurately  measured." 
The  difference  of  outside  and  inside  measure- 
ments was  during  the  Cason  experiments  found 
to  be  considerable,  going  as  high  as  6  in.  averag- 
ing 3  in.  or  6%  of  the  volume.  This  difference  I 
have  been  able  to  bring  down  to  nil  by  lowering 
the  tube  very  slowly  instead  of  "  dropping  it  into 
the  tank."  The  Cason  experiments  also  showed 
a  difference  in  inside  depth  before  and  after  the 
hing  out  of  the  vat  varying  from  an  additional 
loss  of  5  in.  to  a  gain  of  15  in.  The  old  method 
e   further  a   loss  of    nearly  1  in.  of  the  heavy 


slime  in  the  bottom  of  the  vat  owing  to  the 
thickness  of  the  circular  disc  and  rubber  plate. 
The  method  of  emptying  the  pipe  into  baths 
caused  a  further  additional  loss  through  splash 
and  transport  and  through  slime  sticking  to  the 
inside  of  the  pipe.  The  whole  arrangement  was 
complex,  and  required  many  hands,  and  was 
therefore  rather  expensive  in  use. 

The  new  slime  sampler  has  done  away 
with  all  these  causes  of  inaccuracy.  It  has 
also  proved  very  expeditious  and  convenient 
in  use.  There  is  no  need  to  wait  for  the  vat  to 
be  washed  out  or  delay  the  cyanide  work,  and  a 
large  number  of  samples  can  be  taken  with  little 
trouble  and  inconvenience.  The  drying  of  the 
samples  takes  only  one  to  two  hours  as  compared 
to  one  to  two  days  previously,  and  the  results 
can  therefore  be  out  in  time  for  the  day's  tonnage. 

The  cost  of  the  old  apparatus  for  an  efficiency 
of  one  sample  in  each  of  eight  vats  came  to  about 
£100,  while  the  total  cost  of  my  new  apparatus 
does  not  exceed  £5  with  an  efficiency  covering 
the  total  number  of  vats  and  any  reasonable 
number  of  samples  in  each  vat. 

This  sampler  has  now  been  in  use  for  some 
time  on  the  East  Rand  Proprietary  Mines,  and 
proved  a  great  success.  Its  many  advantages 
combined  with  moderate  cost  will  undoubtedly 
recommend  its  use  to  many  up-to-date  slime 
plants  of  the  Rand 

I  am  greatly  indebted  to  Mr.  P.  R.  Nethersole 
for  valuable  hints  and  assistance  in  constructing 
the  sampler  and  carrying  out  the  experiments, 
and  to  the  consulting  metallurgist  of  the  East 
Rand  Proprietary  Mines,  Mr.  E.  H.  Johnson. 

The  President :  I  am  sure  we  have  to  thank 
Mr.  Tonnesen  very  much  for  showing  us  this 
very  useful  device. 

The  meeting  then  closed. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Volhard's  Method  for  Copper  Determina- 
TIon.— "  In  searching  over  the  chemical  literature 
for  methods  on  the  rapid  determination  of  copper,  it 
is  surprising  that  Volhard's  titration  method  has 
not  found  the  recognition  winch,  on  account  of  its 
exactness  and  rapidity,  it  should  deserve.  An  out- 
line of  the  method  may  perhaps  be  of  value  to  tech- 
nical chemists  who  are  still  in  search  for  a  good  and 
rapid  method.  The  results  obtained  with  Volhard's 
titration  agree  very  closely  with  those  obtained  by 
the  electrolytic  method,  and  in  comparison  with  the 
iodine  method  it  has  the  advantage  that  the  ammonia 
sulphocyanate  solution  which  is  employed  for  the 
precipitation  of  the  copper  is  much  more  stable  and 
dues  not  require  constant  checking.  Besides  the 
copper  can  be  titrated  direct  without  making  a 
separation  from  the  impurities  necessary. 
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The  following  solutions  are  required  : 

Ammonium  snlphocyanate.  This  eolation  is  pre- 
pared by  dissolving  14  g.  c.  p.  ammonium  Bulpho- 
cyanate  in  1  litre  water.  One  cc.  of  this  solution 
will  precipitate  OUl  g.  Cu. 

Silver  nitrate.  108  g.  fine  silver  are  dissolved  in 
50  cc.  nitric  acid  and  made  up  to  1  litre. 

Ferric  ammonio  sulphate.  A  saturated  solution  of 
the  pure  -alt. 

The  ammonium  sulphocyaiiate  solution  is  standard- 
ized as  follows  :  0*4  g.  of  c.  p.  copper  are  dissolved 
in  nitric  acid,  made  Biightly  alkaline  witli  ammonia, 
acidified  again  with  sulphuric  acid  and  50  cc.  of  the 
ammonium  snlphocyanate  are  then  added  from  a 
burette.  Now  add  a  few  drops  of  a  saturated  solu- 
tion of  sodium  sulphite  and  a  few  more  drop-  of 
sulphuric  acid  till  the  solution  smells  distinctly  "i 
S(  )._„  and  warm  to  (in  C  till  the  precipitate  settles  to 
the  bottom.  Cool  and  transfer  to  a 250  cc.  graduated 
flask,  and  mix  well.  Filter  the  precipitate  through 
a  dry  filter,  and  take  two  50  <•<•.  suction-  from  the 
filtrate,  add  a  few  drops  dilute  nitric  acid  and  iron 
ammonio  sulphate  solution  and  titrate  bach  th« 
excess  of  snlphocyanate  with  the  silver  nitrate  solu- 
tion. The  end  point  is  reached  when  the  brown  color 
disappears.  The  silver  solution  must  he  standardized 
against  the  ammonium  snlphocyanate  solution  in 
order  to  determine  the  number  of  cc.  of  silver  solution 
corresponding  to  the  snlphocyanate  solution. 

For  the  determination  of  copper  in  the  sample  take 
an  aliquot  portion  of  the  nitric  or  Bulphuric  acid 
solution,  containing  about  0  4  g  Cu,  neutralize  with 
ammonia,  make  again  slightly  acid  with  sulphurie 
acid,  add  50  CC.  ammonium  snlphocyanate  solution  and 
then  proceed  in  the  same  manner  as  described  for 
the  standardization  of  the  snlphocyanate  solution. 
To  calculate  the  Cu  in  the -ample,  deduct  the  number 
cc.  ammonium  snlphocyanate  solution,  correspond- 
ing to  the  number  cc.  of  silver  Bolution  required, 
from  the  number  <■<•.  snlphocyanate  solution  added 
and  multiply  the  difference  by  the  titre  of  the  sulpho- 
cyanate  solution. 

The  method  is  very  advantageous  for  all  kinds  of 
copper  residues,  slags,  alloys,  etc  .  and  work-a- well 
on  nigh-grade  material  as  on  low-grade.  No  metals 
except  silver  and  mercury  interfere  with  the  direct 

titration  of  the  copper.  In  the  pre-enc  ■  of  silver  the 
metal  can  he  precipitated  with  hydrochloric  acid  ; 
the  -ihei  chloride  i-  filtered  oil',  the  filtrate  i-  evapoi 

ated  with  sulphuric  acid  to  fumes,  and  the  method  is 

then    carried    out    bs   above."     Robert    Kann. 
Mining  Science,  Oct.  25.     (K.  L.  G.) 


Estimation  of  Lime  in  Presence  of  much 
Magnesia.  The  estimation  of  lime  in  presence  <>t 
an  approximately  equal  amount  of  magnesia,  a-  in 
dolomite,  presents  no  difficulty.  Double  precipita- 
tion of  the  lime  i-  sufficient  to  ensure  results  suffi- 
ciently accurate  for  any  ordinary  purpose.     When, 

however,  small  amounts  of  lime  have  to  he  e-ti mated 

in  presence  of  W  to  50  times  their  weight  of  mag 
nesia,  the  usual  method-  of  analysis  tail  ->>  badly 
that  on  one  occasion  at  least,  a  -ample  of  magnesite 
containing  l  ■">  of  lime  was  returned  bj  two  experi- 
enced chemists  as  containing  0*1  ,  and  i  respec- 
tively,    h  La  comparatively  easy  to  secure  complete 

precipitati f  the  lime  as  oxalate  ;  but  with  much 

magnesia  present  it  i-  impossible  t<>  give  any 
directions  which  will  prevent  the  precipitation  of 
some  of  this,  and  though  by  repeated  re-precipitationi 

a  number  somewhere  neai  the  truth  may  someti - 

be  obtained,  an  examination  of  the  precipitate  and 


filtrate  will  nearly  always  -how  that  this  is  due  to  an 
accidental  compensation  of  errors. 
A  method  depending  on  the  solubility  of  magnesium 

sulphate  in  35  alcohol  ha-  heen  recommended  for 
use  in  Buch  circumstances  :  but  it  i-  no**  Bhown  by 
E  Murraann  in  tin  Zcitschrift  fur  Analytische 
Chemu  l  1910,  p.  <>!">'  that  calcium  sulphate  i-  by  no 
means  insoluble  in  dilute  alcohol,  and  that,  in  c>: 
quence,  the  method  gives  low  results. 

A  Blight  modification  of  the  method,  however, 
work-    well.        Enough,    hut     not    much    more    than 

enough,  sulphuric  acid  i-  added  to  the  aolution  of 
chlorides  of  calcium,  and  magnesium  to  combine  « it  li 
the  whole  ot  the  calcium,  and  the  Bolution  i-  evapo- 
rated to  dryness .  The  residue  i- extracted  with  ! 
alcohol,  and  in  the  soluble  portion-  which  consist 
calcium  sulphate  and  a  little  magnesium  sulphate  — 
i-  then  dissolved  in  water.  To  this  solution  oxalic 
acid  i-  first  added,  and  then,  by  degrees,  ammonia  to 
taint  alkalinity.  The  precipitate  i-  pure  calcium 
oxalate,  and    aCCOUUtS    for    the    whole  of    the  lime   if 

sufficient  Bulphuric  acid  was  added  at  the  commence- 
ment of  the  experiment,     since  the  exact  amount  of 

lime  present  isof  course  not  known   in   advance,  it    is 

advisable  to  use  different  amount-  of  Bulphuric  acid 
in  duplicate  experiments.  For  example,  in  the 
analysis  of  0*5  gin.  of  magnesite  supposed  to  contain 
about  1  •">  of  lime,  quantities  of  4  cc  and  ti  cc  of 
deoinormal  Bulphuric  acid  might  he  taken  in  dupli- 
cate experiments,  enough  that  i-.  io  lix  lime  up  to 
_'ji  ;  and  338  .  li  the  results  agreed,  they  would 
be  considered  satisfactory  ;  hut  if  the  one  in  which 
the  larger  amounl  ol  Bulphuric  acid  came  out  a  little 
more  than  2*24  it  would  he  taken  a- correct  :  whilst 
if  a  number  approaching  •"'  were  found,  a  fresh 
experiment  with  B  cc.  of  acid  would  he  advi«able. 
Chemical  J'r"</,  Journal,  Sept,  17,  1910,  p.  262,  and 
/•  '.  fur  angi  wandU  (  71  I'    I».) 

METALLURGY. 

Grinding  Pan  Pba<  ricE.-  "  In  the  milling  prac- 
tice  al  the  Greal  Fingall  Mine  the  ore  i-  coarsely 
crushed  in  the  battery  and  subsequently  ground  in 
Grinding  Pans,  each  of  5  ft.  diameter,  instead  of 
the  ordinary  form  of  -pii/ka-ten  discharge,  however, 
a  discharge  pipe  connected  to  a  3-in.  bend  i-  fitted 
into  the  pan  at  the  side  opposite  to  thai  from  which 
the  •u-i'A'  is  supplied,  about  18  in.  above  the  bottom 

and  12  in.  from  the  side. 

This  apparatus  ha-  been  in   use   for  ovei    twelve 
months,  and  is  the  results  of  the  experiments  based 
upon    the  principle   ot    segregation  by  centrifugal 
force.     The  experiments  were  made  by  Mr.  <      I 
Freeman,  who  i-  responsible  for  the  idea. 

Tin-  particular  advantages  of  the  Freeman  classifier 

overt! rdinary  type  are  that  it  requires  no  atten 

tion  whatever,  ami  it-  work  i-  most  consistent.      I    •■ 
chief  feature  about  it  i-  that  the  particle 

they  an-  crushed  to  tin-  desired  -i/e,  aie  i ediately 

liberated  from  the  grinding   pan;  thus  the  grinding 
purfaces  of  the  shoes  and  dies  of  the  pan  an  always 
in  contact  with  the  coarsei  particles.     The  -: 
quired  tor  working  this  system  is  about  80 revolutions 
pei  minute. 

Prior  to  the  introduction  of  the  Freeman  •  lanNifiei 
the  grading*  of  the  -and  supplied  to  the  leaching 
vats  of  the  cyanide  plant  showed  tin  from  10% 

to  157  of  ' on  30' product      Tin-  was  the  < 
crushing  through     I"     10    and    -     -  with 

rmbsequenl   grinding   in   pai  with   • 

ifiers,  whereas  tie-  -and  to  \ 
I  at  ion  of  the  Freeman  system  -how-  onlj   '     to  li 
•  oo  '■'<><     pi"  nshing   through 
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the  battery,  and  this  despite  the  fact  that  the  stamp 
duty  has  been  increased  from  7 '5  to  9*2  tons  per 
stamp  per  24  hours. 

A  pan  fitted  with  this  form  of  discharge  comfort- 
ably handles  the  whole  of  the  product  from  five  head 
of  stamps  using  7x7  screens,  and  giving  a  duty  of 
9  2  tons  per  stamp  per  diem." — G.  C.  Klug. 
— Monthly  Journal  of  Chamber  of  Mines  of  W. 
Australia,  Sept.,  1910,*  p.  309.     (H.  A.  W.) 

A  Modification"  of  Pachuca-Tank  Practice.— 
"  Having  seen  various  articles  in  your  journal  on  the 
subjects  of  pulp  agitation  and  zinc-dust  feed  in  con- 
nection with  the  cyanidation  of  silver  ores,  and  be- 
lieving that  there  are  some  interesting  developments 
on  these  lines,  I  give  you  the  following  data  :  In 
this  plant  the  usual  custom  in  grinding  is  followed, 
namely,  preliminary  crushing  in  rock-breaker  and 
stamps  (20),  then  tube-mills,  one  4  ft.  6  in.  x  16  ft. 
Allis- Chalmers  mill  and  one  8  ft.  Hardinge  conical 
mill.  Classification  is  accomplished  with  Dorr  classi- 
fiers and  thickeners,  followed  by  pneumatic  agitation 
in  Pachuca  tanks,  13  ft.  x  55  ft.,  filtering  on  two 
Oliver  continuous  slime  filters,  lift.  6  in.  x  12  ft., 
and  precipitation  with  zinc  dust  in  Merrill  press. 
The  crushing,  classification,  and  settling  of  the  ores 
here  present  no  unusual  features,  but  in  the  matter 
of  agitation  and  precipitation  I  think  practice  here 
has  developed  some  new  points  which  will  be  of 
interest  to  the  profession. 

Agitation. — While  Pachuca  tanks  are  recognized 
as  a  simple,  cheap,  and,  to  a  certain  extent,  efficient 
means  for  the  agitation  and  aeration  of  pulp,  they 
fall  considerably  short  of  Avhat  might  be  desired  in 
the  matter  of  aeration,  most  of  the  air  escaping  in 
large  bubbles  at  the  top  of  the  column  pipe  with  no 
benefit  to  the  pulp.  Observing  this,  efforts  were 
directed  to  overcome  the  defect  by  cutting  off  the 
column  pipes  as  follows  :  Out  of  three  Pachuca  tanks 
the  column  pipe  in  one  was  cut  off  at  one-quarter 
distance  from  the  top  and  raised,  all  the  air  thereby 
being  brought  into  more  general  contact  with  the 
pulp  from  a  point  one  quarter  distant  fiom  the  top 
of  the  tank,  and  a  reduction  in  the  value  of  tailing 
became  immediately  apparent.  The  column  pipe  in 
No.  2  Pachuca  was  then  cut  in  two  in  the  middle  and 
the  upper  half  raised,  resulting  in  still  better  aera- 
tion and  a  still  further  reduction  in  value  of  tailing. 
Pachuca  No.  3  was  left  with  column  pipe  full  length. 
With  the  tanks  in  this  condition  several  charges 
were  run  in  each,  the  average  tailing  from  No.  1  being 
0  05  oz.  per  ton  lower  than  from  No  3  and  those 
from  No.  >  being  0-16  oz.  lower  than  No.  1,  or  0-21 
oz.  lower  than  Mo.  3,  the  unaltered  tank.  The  theory 
being  thos  apparently  confirmed,  a  second  series  of 
five  charges  per  tank  was  run  with  the  column  pipes 
as  above  described  (No.  1  one-quarter  off,  No.  2  one- 
half  off,  No.  3  full  length),  resulting  in  average 
tailing  as  follows:  from  No.  1,  T90  oz.  per  ton,  from 
No.  2,  1  '84  oz.  per  ton,  and  from  No.  3,  2-09  oz.  per 
ton.  In  all  caseB  after  IS  hours  agitation.  Subse- 
quently all  column  pipes  were  cut  in  the  middle 
and  the  upper  portions  raised,  resulting  in  a  cor- 
responding reduction  in  the  value  of  tailing.  The 
cutting  of  the  pipes  has  the  further  advantage  that 
it  is  possible  to  commence  the  agitation  of  a  tank 
when  it  is  only  half  charged  ;  also  agitation  is  more 
y  started  when  for  any  reason  it  has  been  neces- 
sary to  temporarily  cut  off  the  air;  and  agitation 
from  the  middle  of  the  tank  tends  to  prevent  the 
settling  of  sand.  The  maximum  power  required  for 
agitating  a  100  ton  charge  of  U  solution  to  1  of  pulp 
b.p.     Leaving  the  I'achucas  the  pulp  goes  direct 


to  the  Oliver  filters,  which  easily  handle  200  tons  per 
day  between  them  in  a  satisfactory  manner,  consider- 
ably exceeding  the  rated  capacity.  The  solution  is 
then  precipitated  by  the  use  of  zinc  dust  in  a  Merrill 
press,  to  which  it  is  fed  by  gravity  flow. 

Precipitation. — The  zinc  was  originally  fed  with 
the  Merrill  zinc-dust  feeder,  consisting  of  a  12  in. 
belt  conveyor,  10  ft.  long,  operated  by  floats,  and 
discharging  into  a  cone,  where  emulsion  was  sup- 
posed to  be  made  by  the  use  of  air.  Owing  to  the 
irregularity  of  the  operation  of  the  belt  and  the  un- 
even distribution  of  zinc-dust  on  it,  and  the  fact  that 
the  cone  failed  to  make  a  perfect  emulsion,  a  large 
percentage  of  the  zinc  settling  and  caking  on  the 
sides  of  the  cone,  the  whole  apparatus  was  aban- 
doned, and  the  following  eqnipment  made,  which  is 
now  in  use.  This  equipment  consists  of  a  receiver 
having  a  diamond-shaped  cross  section  (as  described 
by  J .  S.  Colbath  in  The  Engineering  and  Mining 
Journal  of  February  26,  1910),  this  taking  the  solu- 
tion direct  from  the  press,  measuring  the  flow,  as 
indicated  by  a  register  attached  to  a  tripper,  and 
also  regulating  the  quantity  of  zinc  required.  The 
receiver  operates  the  tripper  above  mentioned,  which 
makes  an  electric  contact  each  time  the  receiver 
dumps.  The  contact  current  passing  through  a  coil- 
magnet  operates  the  zinc-feeder,  which  has  a  ratchet 
attachment  for  the  purpose,  and  which  is  situated  at 
the  clarifying  tanks,  400  ft.  distant  from  the  press. 
The  feeder  is  operated  on  the  Challenge  principle, 
the  feed  of  zinc  being  further  regulated  by  a  gate 
on  the  hopper.  The  zinc  dust  is  discharged  into  a 
launder  and  flushed  direct  into  a  miniature  tube- 
mill,  4  x  14  in.,  charged  with  pebbles  and  run  at  a 
speed  of  60  r.p.m.  Tnis  makes  a  perfect  emulsion, 
which  we  find  indispensable  ;  has  materially  reduced 
our  consumption  of  zinc,  and  resulted  in  producing  a 
high-grade  precipitate,  running  80%  silver,  whereas 
formerly  our  precipitate  ran  only  from  35%  to  50%. 
This  scheme  has  been  in  operation  several  months 
with  excellent  results.  It  is  automatic,  and  the  cost 
of  operation  is  practically  nil,  the  tube-mill  being 
operated  with  a  J-h. p.  motor." — Amos  J.  YAGER. — 
Mining  and  Scientific,  Press,  Oct.  22,  1910,  p.  539. 
(W.  R.  D.) 


Effects  of  Lead  Smelting.— "The  following 
has  been  submitted  to  the  Central  Board  of  Health 
(S.  Aus.)  by  the  Chairman  (Dr.  Ramsay  Smith) : — 
'  I  held  an  enquiry  under  the  Health  Act,  1898,  into 
the  occurrence  and  cause  of  lead-poisoning  at  Port 
Pirie.  In  addition  to  examining  witnesses  who  were 
summoned  and  witnesses  who  volunteered  to  give 
evidence,  I  made  a  detailed  inspection  of  the  smelt- 
ing Avorks.  The  medical  witnesses,  the  manager  of 
the  works,  and  the  employes  showed  remarkable 
unanimity  in  their  testimony  in  regard  to  matters  of 
fact,  and  there  is  little,  if  any,  difference  in  their 
evidence  in  respect  to  matters  of  opinion.  Briefly, 
the  evidence  may  be  summed  up  as  follews  : — 1.  The 
general  population  of  Port  Pirie  and  the  neighbour- 
hood has  not  suffered  in  any  way  from  lead-poisoning 
due  to  the  smelting  works.  2.  All  the  cases  of 
lead-poisoning  that  have  occurred  have  been  among 
people  working  in  the  smelting  works,  and  those 
handling  lead  on  the  wharves,  and  painters.  3. 
Since  the  disease  is  not  a  notifiable  one,  there  are  no 
complete  statistics  of  the  extent  of  its  occurrence ; 
but  from  the  evidence  I  estimate  that  during  the 
past  three  years  from  150  to  200  cases  have  occurred. 
4.  The  sufferers  were  nearly  all  young  men  from  20 
to  35  years  of  age.  Some  had  recurrent  attacks,  but 
such  people  are  generally  advised  to  undertake  such 
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■work  as  would  prevent  them  from  being  again 
expos  <1  to  poisoning,  and  they  wisely  take  die 
advice.  5.  The  disease  showed  no  local  peculiarities. 
Colic  and  anaemia  Mere  the  most  common  symptom-, 
hut  paralysis  also  occurred,  and  in  a  few  cases  tits 
and  mania.  (J.  Some  of  the  cases  were  very  severe, 
and  a  fairly  large  proportion  proved  fatal.  One 
medical  witness  said  lie  knew  of  fully  a  dozen  deaths 
within  the  past  Hi  years.  7.  The  disease  occurred 
in  Btrong  and  weak  alike.  People  addicted  to 
alcohol  acquired  it  more  frequently,  and  suffered 
more  severely  ;  but  one  of  the  most  severely  affected 
was  a  total  abstainer,  and  he  had  a  recurrent  attack. 
8.  The  witnesses  ascribed  the  disease  chiefly  to 
exposure  to  fumes  on  the  top  floor,  at  the  lead  well-. 
and  the  sla<4  pots  at  the  discharge  holes.  9.  The 
company  (The  Broken  Hill  Proprietary  Company, 
Limited)  has  for  years  provided  extensive  and  ade- 
quate facilities  on  the  premises  for  bathing,  and  such 
appliances  as  lead  workers  require  in  order  to  take 
proper  precautions  against  poisoning  :  hut  very  few 
of  the  men  have  taken  advantage  of  them.  Some  do 
not  know  of  their  existence.  10.  Some  workers  are 
careful  to  observe  all  the  precautions  that  are  recog- 
nised as  safeguards  against  lead-poisoning  in  the 
matter  of  foods,  drink,  tobacco-cutting,  bathing,  and 
changing  clothing  :  yet  some  of  these  may  sutler. 
On  tiie  other  hand,  most  of  the  cases  occur  in  those 
who,  from  ignorance  or  carelessness,  do  not  observe 
proper  precautions.  11.  The  placing  of  hoods  work- 
ing automatically  over  the  slag  pots  at  the  discli 
holes  has  been  followed  by  a  very  great  diminution 
in  the  number  of  cases  of  poisoning.  The  hoods 
prevent  the  fumes  from  being  inhaled  by  men  at  the 
spot,  and  from  being  blown  to  the  upper  Moor.  12. 
There  is  a  difficulty  in  respect  to  the  lead  wells,  hut 
there  i-  a  prospect  of  ii-  being  overcome,  if  not  by 
mechanical  contrivances,  then  hy  the  use  of  respira- 
tors and  by  other  precautions  on  the  part  of  the 
workers.  My  recommendations  are:  l.  Recent 
action  by  the  company  had  enormously  reduced  the 
Dumber  of  cases,  but  I  think  it  would  he  well,  as 
suggested  by  the  manager  to  draw  up  a  Bet  of  in- 
struction- to  the  workers,  advising  them  how  to  take 
advantage  of  the  facilities  provided,  and  how  to 
attend  to  matters  of  personal  health  and  habits,  so 
as  to  avoid  those  dangers  that  are  inseparably  con- 
nected with  their  health  and  livelihood  2.  Although 
r  has  been  found  necessary  in  other  place-  to  intro- 
duce legislation  making  certain  precautions  compul- 
sory on  the  part  of  the  workers,  a-  well  a-  the 
employers,  [  do  not  advise  such  procedure,  unless  it 
should  appear  that  case-  of   lead-poisoning  -till   con- 

tinueto  occur  on  account  of  the  negligence  of  t  he  men." 
— Australian  Mining  Standard,  Oct.  3, 1910.  (K.L.G.) 


The  Element  of  Chance  in  the  Sampling  <>i 

<  >i;K.  — "  All  th  it  can  be  done  in  the  mallei  of  -amp 

ling  is  to  mix  and  to  take  a  portion.  Mixing  pro- 
duces unevenne-- :  an  even  mixture  of  different 
things  can  only  he  obtained  by  counting,  sorting,  and 
ranging  them. 
Impartial  mixing  i-  the  basis  of  sampling 
The  question  of  what  i-  a  '  safe  '  weight  of  sample 
has  to  be  studied  empirically  or  by  trial  and  the  best 

way  of  doing  so  is  to  Btudj  extre cases.     In  the 

following  brief  summary  of  investigations  each  in- 
dividual assay,  mile—  otherwise  Btate  I,  was  mad 

a   portion  of  ih sample  ground  to  100  mesh  oi 

liner,  commonly  called  the  '  pulp  '  and  weighing  one 

half  of  an  'assay  ton.'  The  assay  ton  or  VI  ,  for 
short,  weighs  29,166  66  mgm  and  each  milligramme 
of  gold  obtained  per  assay-ton  represents  I   ox.   ol 


gold  per  to'i  of  ore.  The  results  are  Btated  in  ounces 
per  ion,  generally  to  the  second,  and  more  rarely  to  the 
third.  plHee  of  decimals.  The  halance  nsed  in  weigh- 
ing the  buttons  i-  sensitive  to  0"OO5  mgm.,  which 
corresponds  to  0*005  oz.  gold  per  ton,  and  the  buttons 
are  weighed  to  the  nearest  0005  mgm.     It    i-  usual 

to  make  the  fu-ioll-  and  a--a\  -  on  portion-  ol        \    I    , 

consequently  the  results  reported  in  ounces  per  ton 
are  correct,  bo  far  as  weighing  is  concerned,  to  the 
nearest  0*01  ox  gold  per  ton,  and  deviation-  of  more 
than  O'OI  are  due  to  other  causes  than  avoidable 
errors  in  weighing.  In  commercial  practice  it  i- 
often  agreed  between  the  buyer  and  seller  that 
differences  of  0*03  ox  pei  ton  or  less  shall  not  be  dis- 
puted or  Bubinitted  to  ompir. 

In  order  to  throw  light  upon  the  extent  of  differ- 
ences arising  in  good  assaying  practice  a  mixture  of 
sand  an  1  linn-tone  of  100-inesli  fineness  was  soaked 
in  a  dilute  solution  of  gold  chloride  to  compose  an 
artificial  gold  ore  of  about  2  ox  per  ton  and  oi  homo- 
geneous con  1  en  I .  The  mixture  was  diied  and  calcined 
with  the  intention  of  coating  each  particle  with  a 
film  of  gold  bo  that  the  particles  should  he  a-  nearly 
equal  in  -oil  content  as  ait  could  arrange.  If  the 
intention  was  successful  then  the  vagaries  oi 
chance  would   he  reduced  to  a   minimum,  and  each 

\  T.  would  contain  well  within  the  sensitivi 
of  the  assay-balance  the  same  quantity  of  -old.  and 
t  he  visible  deviations  between  one  assay  and  another 
would  be  due  to  error  in  assaying. 

In  the  first  Bet  of  -i\  assays  there  were  five  of 
1  92  oz.    and   one    of    1  -« •  *    oz.      Mere    then-    was    an 

extreme  differen F0*02oz.  per  ton.     In  a  second 

Bet  of  four  assays  two  were  i  jfe,  oi f  I  "94,  and  one 

of  1  -91.     Here  there  was  an  extreme  difference  of 

no:;        In    another    Beries    I -nit-    of    1*915 

obtained   with  one  of  1*895,  il xtrenie  difference 

being  0*02 oz  per  ton.  Combining  tin-  •_'"  observa- 
tions, the  mean  i-  found  to  he  1918,  with  a  mean 
error  of  ±  0*0017  and  an  exl  reme  differen  se  between 
observations  of  0 045.  It  would  thus  seem  that  with 
a  homogeneous  ore  a  diffe  ence  a-  high  ■  >-  0  045  ox 
per  t  mi.  or  a  difference  higher  than  the  limits  of  good 
weighing,  can  arise,  due  presumably  to  deviations  in 
the  assay  operations  other  than  those  of  weighing, 
between  the  highest  ami  lowest  results  ol  a  number 

;  Tl xtreme  differences  between 

individual   assays  ol        \   I     found  in  th linary 

practice  oi  sampling  gold  ore-  are  very  much  greater 

than  0*005  OX  per  ton. 

If  w  ■  wan i  to  study  tie-  magnitude  of  the  element 
of  chame  ;i-  ii  affect  -  the  campling  of  ores  «  e  cannot 
do  heiier  than   to  choose  m  e  Bnch  as 

roaj  he  found  among  ntaintng 

the'  value  of  the  mineral  is  high  and  the  differen* 
specific  gravity  between  it  and  the  gangue  is   w 
h   ail  the  particles  of  gold  in  such  an  ore  wen 
and  disiinc-  from  the  particles  of  tie  all 

the  particles  both  of  gold  and  gangue  we  • 
size  and  that  size  were  equal  to  l « m i  mesh,  and  the 

ore  ide  of  I  OX   gold  per  ton.  then  in 

\  tun  there  would  tie  approximately  4,0U0,00U 

cIch  of  quartz  or  gangue  and  21  parti  old. 

Of  course,  no  one  would  expert  to  be  able  to  takeout 

from  a  bulk  of  such fl lesh  fine  ious 

-mall  p.ni  ion-  that  would  always  contain  21  • 

..i    gold    and    no   re   or    no 

particles  u  u         •'■,'' 

nal  Until)    and  ni-lliiet|\  .  >M.i 

(old 

per  I 

pal  tide   would    make  We.  oold 

y  ii  ii  1 1 1 '  ■•  '"'"' 
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Ki  to  30  of  gold,  rather  than  exactly  21,  neither  more 
or  less. 

In  most  ores  that  have  been  crushed  the  valuable 
ingredient  is  chiefly  in  the  tine  and  it  is  therefore 
likely  that  the  average  particle  of  mineral  is  smaller 
than  the  average  panicle  of  gangue.  In  other  woids, 
it  is  probable  that  in  our  samples  there  are  more 
particles  of  mineral  than  there  would  he  if  the 
average  size  of  the  particle  of  mineral  were  equal 
to  the  average  size  of  the  particle  of  gangue.  For  this 
reason  in  our  hypothetical  ore,  with  all  its  gold  free, 
there  would  probably  he  many  more  than  21  particles 
of  gold  for  every  4,000,000  particles  of  quartz,  because 
their  average  size  would  be  smaller  than  the  average 
size  of  the  whole  ore,  but,  relatively  to  those  of 
quartz,  the  number  would  he  extremely  small  and 
the  chances  of  deviation  from  the  average  number 
in  any  one  small  sample  would  still  he  very  great. 

In  this  article  I  want  to  insist  upon  the  element  of 
chance,  which  makes  it  impossible  for  us  to  get  an 
absolutely  true  average  sample  from  a  mixture  of 
different  things.  We  can  only  get  a  sample  the 
deviation  of  which  from  the  true  average  is  negligible 
by  taking  a  sample  containing  a  sufficiently  large 
number  of  the  particles  or  things  to  be  estimated.  If, 
tor  instance,  we  had  an  average,  as  in  the  case 
imagined,  of  "21  particles  of  gold  in  a  sample  we 
would  expect  to  get  deviations  of  relatively  great 
magnitude  in  different  samples.  By  taking  our 
sample  so  that  on  an  average  there  were  210  particles, 
the  percentage  of  deviation  would  he  less,  and  so 
forth.  In  a  general  way  it  is  supposed  that  the  per- 
centage maximum  deviation  of  a  sample  from  the 
true  average  would  be  reduced  3  17  times  by  taking 
a  sample  10  times  greater. 

To  show  the  importance  of  these  differences  the 
hist  two  assays  of  many  'pulps'  of  different  gold 
ores  containing  free  gold  weie  noted.  The  average 
difference  between  the  two  assays  of  each  of  '24  con- 
secutive samples  of  an  ore  marked  (B)  was  0'043  and 
included  differences  ranging  from  nothing  up  to  0'23 
which  was  t lie  maximum  difference.  Thirty-six  sets 
of  2  assays  of  each  of  36  consecutive  samples  of  an  ore 
marked  (A )  gave  an  extreme  difference  of  0'33  and 
an  average  difference  of  0'05.  Sixty-four  sets  of  2 
assays  each  of  04  consecutive  samples  of  (C)  gave  an 
extreme  difference  of  0*6  and  an  average  difference 
of  0068. 

A  gold  ore  known  among  assayers  as  being 
'spotty'  (that  is,  giving  wide  differences  when 
assayed)  in  12  assays  gave  an  extreme  difference  of 
0*345  between  two  \  A.T.  assays  or  a  difference  of 
0'69  oz.  on  a  total  assay-value  of  2')3  oz.  per  ton,  a 
difference  of  23%. 

The  evil  effect  of  such  large  differences  between 
individual  assays  can  he  neutralized  by  making  a 
larger  number  of  assays  and  taking  the  average  of 
tli'-m.  In  the  parlance  of  ore  sampling,  \  A.T.  is 
not  a  '  safe  '  sample  of  such  ores. 

Before  discussing  the  question  of  weight  as  affect- 
ing the  '  safety  :  of  a  sample  of  such  100  mesh  pulp 
or  one  that  with  another  of  the  same  weight  might 
only  differ  within  the  limits  of  good  assaying,  for 
example.  0'045,  the  mean  of  which  would  he  0-0225, 
it  i-  well  here  to  refer  to  a  series  of  experiments 
made  with  the  'pulp'  as  delivered  to  the  assayer. 
This  pnlp  is  commonly  ground  so  that  all  of  it  will 
pa--  through  a  100  mesh  screen,  and  a  great  many 
experiments  were  made  with  such  pulp  along  the 
following  lines  :  First,  could  a  method  of  mixing  the 
pulp  be  discovered  that  would  lender  the  distribution 
of  the  gold  more  even  than  is   indicated   by  ordinary 


practice  ?    Could  these  extreme  differences  between 
A  A.T.  samples  be  reduced  ? 

Second,  and  conversely,  could  the  pulp  be  so 
handled  by  the  assayer,  on  the  rolling  cloth  or  paper, 
within  the  limits  of  fair  mixing  or  selection  of  the 
sample  as  to  increase  these  differences? 

Both  of  these  lines  of  investigation  failed  to  show 
that  the  extreme  differences  could  be  favourably  or 
unfavourably  influenced.  The  pulp  was  divided  in 
every  conceivable  way.  The  \  A.T.  sample  was 
taken  in  small  portions  from  over  100  different  pans 
of  the  bulk  or  as  one  portion  from  one  part  of  the 
bulk.  A  stream  of  the  pulp  was  cut  a  number  of 
times  by  a  miniature  time  sample  and  the  \  A.T. 
was  composed  of  these  cuts.  The  pulp  was  rolled  in 
various  ways,  thought  likely  to  be  conducive  to  the 
segregation  of  its  mineral  or  to  its  perfect  distribu- 
tion, though  it  is  difficult  to  conceive  how  segrega- 
tion could  be  induced  by  the  slow  rolling  of  a 
material  the  particles  of  which  tend  to  cling  to  and 
lock  into  each  other. 

I  shall  not  enter  into  the  details  of  experiments 
made  upon  the  finer  grinding  of  the  samples.  The 
conclusion  reached  by  those  engaged  in  the  work 
was  that  finer  grinding  was  of  no  assistance  in 
reducing  the  differences,  and  that  as  a  size  for  the 
assayer  100  mesh  or  even  less  was  practically  as  safe 
as  200  mesh.  The  results  were  always  the 
same.  It  was  as  impossible  to  combat  the 
element  of  chance  as  it  would  be  in  the  case  of 
different  coloured  balls  taken  blindfold  from  a  bag 
or  of  cards  dealt  from  a  fairly  shuffled  pack. 

There  is  a  well-known  formula  used  by  physicists 
and   chemists   foi    the   purpose   of   calculating    the 
mean  error,  plus  or  minus,  of  the  mean  of  a  number 
of  observations.     It  is  : 
2  & 

F  =  — ; rr 

u  (n  -  1) 
in  which 

F  —  mean  error  of  the  mean  of  all  the  observa- 
tions. 
d  =  deviation  of  each    measurement   from    the- 
mean. 
2  d2  =  sum  of  the  squares  of  the  deviation. 

The  satisfaction,  if  any,  we  get  from  this  formula, 
is  to  learn  that  we  can  only  reduce  the  mean  error 
of  the  mean  in  the  proportion  of  the  square  root  of 
the  number  of  observations.  If  we  want  to  reduce 
the  mean  error  of  the  mean  to  one-tenth  of  its 
magnitude  we  must  take  100  times  as  many  observa- 
tions. 

Given  an  ore  that  with  samples  of  \  A.T.  exhibits 
a  difference  between  the  highest  and  lowest  of  0  6, 
if  we  wanted  to  take  samples  sufficiently  large  to 
exhibit  a  difference  no  higher  than  006,  we  should 
(neglecting  the  possible  but  smaller  error  due  to 
assaying  details)  have  to  make  the  weight  assayed 
as  high  as  50  A.T.  If  by  convention  it  were  agreed 
that  a  '  safe '  weight  of  sample  should  be  one  that 
did  not  differ  from  another  sample  of  the  same 
weight  more  than  0.06,  we  should  have  to  make  that 
weight  for  such  an  ore  50  A.T.  This  is  10  times  as 
heavy  as  the  sample  usually  distributed  by  the 
sampling  works  to  the  seller,  buyer,  and  umpire. 
50  A.T.  would  be  the  smallest  safe  division  we  could 
make  of  such  a  pulp. 

Every  time  a  sample  is  divided,  and  in  the 
sampling  operation  it  is  divided  many  times,  there 
may  be  an  error,  which  will  be  important  according 
to  the  number  of  particles  of  the  sample  and  the 
character  of  the  ore. 
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Having  determined  for  an  ore  or  class  of  ore- tin- 
safe  weight  for  a  Bam  pie  reduced  to  1(10  mesh,  can 
we  then  from  this  knowledge  alone  determine  the 
safe  sample-weight  of  any  coarser  -ize  ! 

H.  A.  Vezin,  who  is  identified  with  this  question 
of  the  safe  weight,  having  found  that  of  the  pyritic 
ores  of  Gilpin  county,  Colorado,  one  ounce  or  1  .VI. 
was  a  safe  weight  for  a  sample  that  had  passed  a 
20-mesli  screen,  for  all  other  sizes  larger  multiplied 
this  weight  by  a  number  that  represented  the 
number  of  time-  the  volume  of  the  largest  sized 
particle  was  greater  than  the  volume  of  a  20-mesh 
particle,  that  is,  by  a  number  proportional  to  the 
cubes  of  the  sizes  of  the  largest  particles.  Vezin's 
statement  that  the  safe  weights  of  another  larger 
size  than  20-mesh  could  he  obtained  by  multiplying 
the  ascertained  safe  weight  of  the  20-mesh  size  l>v 
the  number  of  times  the  volume  of  the  larger  size  is 
greater  than  the  volume  of  the  smaller  size,  could 
only  be  founded  upon  the  assumption  that  the  ratio 
of  the  number  of  particle-  of  the  richer  mineral  and 
the  poorer  gangue  was  the  same  in  all  the 
Stages  of  the  crushing  of  the  ore  from  coarse  to  pulp 
and  that  during  the  grinding  the  mineral  and  the 
gangue  were  crushed  at  the  -ame  rate. 

We  know  that  the  tine  ore  in  any  stage  of  crushing 
contains  mote  of  the  valuable  mineral  than  the 
coarse.     The  valuable  component  is  chiefly  in  the 

tine  ore.  When  the  pieces  of  ore  are  2  or  .'!  inches 
in  diameter  we  do  not  find  piece-  of  gold  that  are  •_' 
or  :;  inches  in  diameter,  nor  do  we  notice  similar 
conditions  in  other  smaller  size-.  The  particles  of 
the  richest  mineral,  namely,  gold,  in  ores  containing 
free  gold,  are  in  size  obviously  -mallei  than  the 
other  particles  of  the  ore. 

In  the  following  experiment  a  gold  ore  was  sized 
and  the.  various  sizes  were  assayed  with  results  as 
stated  : 

Vezin's  piinciple  that  a  definite  ratio  between  the 
weight  of  the  .-ample  and  the  size  of  the  lai  _ 
particles  shall  he  preserved  through  the  whole  ot  the 
crushing  operation,  is  intelligible  if  the  relation 
between  the  number  of  particles  of  the  mineral  and 
of  the  gangae  remains  constant,  otherwise  it  would 
be  purely  arbitrary.  If  it  lias  any  merit  it  en-  on 
the  safe  side  because  in  the  coarser  size-  the  propor- 
tion of  the  valuable  mineral  particles  is,  owing  to 
their  fineness,  much  greater  that  in  the  finer  sizes. 


Hi-  table,  which  applies  particularly  to  the  pj 
on-  of  Gilpin  county,  Colorado,  i-  thus   given    in 
ll'iiiian-  -The    Metallurgy    of   Lead.'     This   l 
start-  with  a  sample  of  20  mesh  <  an  inch 

which  an  assay-weight  of  Bam]  lb  or  about 

1  A. T.  was  taken. 

It  i-  difficult   to  think  of  any  method  other  than 
that  of  actual  trial  for  approximately  deriving  the 
safe  weight  of  all  -ize-  from  the  safe  weig   l 
-i/e  as  determined  by  trial.     Toconstruel  a  curve  to 

-erve  foi  any  -ize  we  want  three  points  <  r  the  known 
-afe  weight  of  three  sufficiently  different  -iz.--.  ,-,t 
least,  and  the  curve  then  would  b"  true  only  for  that 

Hi.-  Di   class  of  ore.     For  tie-  ores  discn I  in  this 

paper  I  had  the  opportunity  of  making  a  -imilar 
comparison  between  the  content-  of  two  samples  ol 
the  -ame  ore  taken  at  \  in.  and  at  100-mesll,  the 
latter  being  the  siz<-  to  which  it  i-  reduced  before  it 
pa— c-  into  the  hands  of  the  assayer.  In  tin-  sampl- 
ing oi  these  ores  two  cuts  of  from  50  to  100  lb.  each 
were  taken  when  the  ore  was  ot  a  maximum  -. 
Jin.  According  to  the  standard  practice  obtaining 
in  the  United  State-  thi-  weight  of  sample  is  i 
sidered  -afe  for  that  -ize.  The  volume  of;  in  j, 
11,737  time-  that  of  a  particle  <>i  100-mesll  hize. 
According  to  the  practice  recommended  by  Vezin,  if 

50  A.T.,  or  •'{•_'  II...  were  the  -afe  -ample  at"  100-mesll, 
then  at  i  in.  we  would  have  to  take  :;7.'>..".s4  lb.  as  a 
safe  sample.  In  the  following  table  i-  given  the  maxi- 
mum and  average  differences  noted  betv  «  of 
-ample-  of  different  ore-  at  100-mesh  and  in. 
maximum  -ize. 

It  will  he  noted  that   generally  the  50  to  10i>  lb. 
sample   at    .    in.    i-   safer   than    !.  AT    at    lOO-Mrsh, 
both  in  respect  of  maximum  ami  average  diffi 
[n  this  case  the  difference  may  he  the  result  ol 
accumulation    of    deviations     arising    in    different 
divisions  of  the  -ample,  liecan-e  in  reducing  the  hulk 

of  a  -ample  ;it       in.  size  to  a  few  pound-  of    It"1  mefrh 

pulp  it  ha-  to  l.e  crushed  and  divided  successively 
into  halves.  Thi-  division  i-  made  -i\  time-  At 
each  division  a  difference  large  or  -mail.  i-  un- 
doubtedly originated,  and  these  different  u<<[ 
always  be  neutralized  by  the  next  division,  and  thus 
differences  may  be  cnmnlative  ami  not  truly 
representative  ot  the  difference  between  the  two  |ou- 

mesh  portion-  taken    at    the  |   in.  Stage.      Thi-  i-  the 

difficulty  that  pursue-  the  ore  sampler  at  every  step 
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Ore. 

Difference  between  pairs  of 
\  A  X.  assaj  s. 

Difference  between  pairs  of 

3  A.T.  assays  including  the 

equation  of  the  two  assayers. 

Assayers. 

Difference  between  pairs  of 

50-100  11».  sample  weights 

at  1  in. 

Maximum. 

Average. 

.Maximum. 

Average. 

Maximum. 

Average. 

1? 
C 

0  23 

0  60 

0  043 
0-068 

(0-124 
\0T64 
(1119 
\0-19 

0  045 
0-040 
0  049 
0-050 

V  and  W 

V  and  X 

Y  and  Z 

Y  and  W 

0-195 
0395 

0  034 
0-060 

and  is  particularly  noticeable  with  special  ores  If 
one  half  of  the  difference  be  attributable  to  an 
original  difference  at  the  time  of  dividing  the  J  in. 
sample,  then  for  the  ore  (C)  with  a  difference  of 
0*395,  the  weight  of  a  sample  to  show  no  greater 
difference  than  006  would  be  about  815  lbs.  If  the 
whole  of  the  difference  is  attributable  to  the  same 
cause  then  the  weight  would  be  3,260  lb.,  a  quantity 
immensely  smaller  than  required  by  the  old- 
fashioned  rule  of  the  cubes  of  the  largest  particles. 

It  is  the  practice  in  Western  American  sampling 
plants  to  distribute  the  samples  of  the  100-mesh  pulp 
in  5  oz.  packages  to  the  shipper,  buyer,  and,  when 
required,  the  umpire.  If  a  number  of  results 
obtained  by  different  assayeis  are  arranged  in 
horizontal  lines,  each  line  containing  the  results 
found  for  the  same  ore,  and  if  each  assayer  be  given 
a  separate  column,  we  can  compare  both  the  work  of 
the  assayers  among  each  other  and  also  the  natural 
nnevenness  of  the  different  portions  of  the  same 
100-mesh  pulp  as  divided  and  submitted  to  the 
different  assay-offices.  On  adding  the  columns  in 
cot  responding  groups  of  10  or  20  horizontal  lines  we 
obtain  the  total  results  of  the  different  assayers  on 
corresponding  samples  These  totals  generally 
harmonize  except  for  certain  differences  that  are 
usually  one-sided. 

Thus,  for  example,  on  a  number  of  results  assayer 
\Y~  m  ill  be  higher  or  lower  than  some  other  assayer 
by  an  amount  that  for  each  sample  seems  trifling 
though  in  the  aggregate  it  may  be  quite  important. 

This  one-sided  difference  in  the  totals  is  distinct 
and  characteristic.  It  may  be  called  the  equation 
of  that  particular  assay-office  and  represents  the 
sum  total  of  the  methods  and  per.-ons  involved  in  the 
work,  and  it  may  be  large  enough  to  be  serious.  If 
we  examine  the  items  in  the  horizontal  lines  we  note 
differences  sometimes  larger  than  is  at  all  usual 
between  the  work  of  the  best  assayers,  but  these 
differences  arc  not  all  in  one  direction  ;  they  are 
capricious,  erratic,  and  impartial.  These  differences 
are  mainly  due  to  the  natural  nnevenness  of  the  ore. 

To  illustrate  this  nnevenness  of  pulp,  the  assay- 
values  of  different  portions  of  5  oz.  taken  from  the 
same  bulk  of  100-mesh  pulp,  of  which  3  A.T.  were 
used  in  each  of  the  results  reported  by  the  different 
assay-offices,  were  compared  and  set  forth  in  the 
following  tables.  They  represent  t lie  average  and 
maximum  differences  found  between  different  assays, 
and  for  the  purpose  of  intelligent  comparison  I  give 
also  the  differences  noted   between  pahs  of  i  A.T. 


all  for  the  same 
large  number  of 


assays  made  in  the  same  assay-office  and  also  those 
differences   noted   between   duplicate   50  to  100  lb. 
samples  taken  at  the  size  of  §  in., 
lots  of  ores  B  and   C,   and  from   a 
consecutive  samplings. 

If   we  turn  back   to  the 
which  was   reduced   to   less 

Oz 


Average  Assay.  - 


of  an  ore  all  of 
60    mesh,    given 
Gold  Per  Ton. 


assays 
than 


Size, 
to  f  inch 
inch 


I  inch 


$  inch 
20  mesh 


40  mesh 


60  mesh 


100  mesh 


East. 
1-18 

1  13 
114 
0-985 
1-10 

112 
0 -S75 
1  32 
1-48 
0-97 
1  1 15 
0-855 
1-45 

0  99 
107 
0-81 

1  -36 
(1-93 
0  98 

0  79 
1-37 

1  03 
0-96 
0-82 


West 
1-64 
1  06 
113 

112 

0  99 
0-99 
0-93 
1-58 

1  -435 
1-05 

1  03 

0-825 

1-495 

1-00 

0-98 

0795 

1-88 

0-97 

1-00 

0-83 

1-36 

0-98 

1-01 

0  795 


Difference. 
0-46 
0  07 
001 
0-135 
011 
013 
0-055 
0-26 
0  045 
1 1 -IKS 
0  02 
0  03 
0  045 

o-oi 

0  09 
0015 
0-52 
0  04 
0  02 
0  04 
0-01 
0  05 
0  05 
0-025 


according  to  screen  sizes,  we  note  that  for  such  an  ore 
when  assaying  1'56  oz.  the  worst  that  art  could  do 
by  screening,  when  dividing  such  an  ore  at  that  stage 
into  two  halves  by  weight,  would  be  to  get  one  half 
of  an  assay- value  of  0-3  oz.  and  the  other  of  1-26  oz., 
or  a  difference  between  two  samples  of  0.96  oz.  The 
perfectly  mixed  pulp  at  100-mesh  of  similar  ore 
yields  differences  between  two  h  A.T.  samples  of 
0'60oz.     That  was  the  work  of  chance. 

In  older  to  see  what  would  happen  when  1J  lb.  lots 
of  ore  of  different  sizes  were  divided  over  a  single 
edge  into  two  poitions  without  any  special  care  to 
avoid  size  separation  the  following  results  were 
obtained.  One  side  of  the  dividing  edge  is  called 
'East'  and  the  other  'West.'  The  samples  were 
poured  over  the  dividing  edge  from  a  shovel. 

The  number  of  experimenfs  of  this  kind  is  far  too 
small   to  determine   maxima  yet  it  is  instructive. 


A  w  , 

<)/..  per  ion 

Number 

ol 

pairs 

Difference  between  pairs  of  I  A.T. 

Difference  between  pairs  of  50  to  100  lbs. 
lots  of  £  inch. 

.Maximum 

Average 

Max,  Avg. 

Maximum 

Average 

Max.  Avg. 

A 
R 

(J 

1  48 
0  85 
210 

36 
24 
64 

0  33 
0-23 

0-60 

0-050 
0  043 
0-068 

6  6 
5  3 
9- 

0  340 
0195 

0  395 

0  04 
0-034 
0  060 
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Notices  and  Abstracts     Metallurgy. 


There  need  be  no  surprise  at  the  difference  of  0*52  oz. 
at  60  mesh.  A  very  little  experience  with  what  are 
called  '  spotty  '  ores  will  convince  anyone  that  with 
the   best  assaying  larger  differences  than  0'52  can 

arise  between  h  A.T.  samples,  crushed  to  100  mesh. 

The  more  we  ponder  on  the  assumption  implied  in 
the  Vezin  rule  the  more  we  are  at  a  loss  t<>  under- 
stand its  inception.  It  seems  opposed  to  the 
instincts  of  a  practical  mind  to  imagine  that  this 
proportionality  of  the  numbers  of  the  particles  of 
different  things  is  going  to  be  preserved  through  all 
the  crushing  of  the  ore  from  coarse  to  line  in  all  its 
stages.  The  general  observation  that  the  pieces  of 
valuable  mineral  are  generally  smaller  than  the 
gangue  should  have  discredited  the  idea  that  a  fixed 
ratio  between  the  weight  of  a  sample  and  it-  largest 
particle  should  remain  constant  through  all  the 
Btages  of  crushing. 

To  raise  the  matter  of  ore-sampling  to  a  perfect 
art,  the  science  of  the  nnevenneas  of  mixed  things 
must  be  applied  to  its  operations  and,  this  being 
recognized,  means  should  be  taken  so  that  the 
sampling  operation  can  be  checked  within  itself  by 
the  duplication  of  the  sample  at  any  of  its  many 
divisions."  Lewis  T.  Wright.  —  The  Mining 
Magazine.— Nov.,  1910,— p.  353,  (A.  I: 

The  Field  Assay  of  W  mm:  ••  During  the  last 
six  Held  seasons  more  than  3,000  held  assays  of 
natural  waters,  by  the  methods  suggested  by  Mar- 
shall ().  Leighton  in  1905,  have  been  made  by  United 
States  Geological  Survey  panics.  The  purpose  of 
Leighton's  methods  have  been  widely  misunderstood. 
They  are  not  intended  to  displace  laboratory  analyses, 
nor  is  it  claimed  for  them  that  they  yield  results 
comparable  in  accuracy  or  availability  with  labora- 
tory methods.  Leighton's  purpose  was  to  place  at 
the  disposal  of  engineers,  chemists,  geologists,  and 
scientific  explorers  in  general  a  mean-  of  making  in 
the  field  partial  approximate  assays  of  natural  waters 
by  the  use  of  solid  reagents  and  apparatus  that  can 
be  carried  in  a  knapsack.  The  experience  of  the 
Geological  Survey  has  been  that  in  careful  and 
trained  hands  Leighton's  test-,  granted  a  proper 
appreciation  of  their  limitations,  on  the  part  of  the 
user,  are  of  great  practical  utility  in  industrial  and 
geological  reconnaissance. 

The  limitations  of  the  Held  assay  are  defined  by 
1!.  I'>  Dole  of  the  Survey  in  Engineering  News  for 
August  II.  Fifty-two  waters,  ranging  in  total  solids 
from  -17)  to  5,2  0  parts  per  mil  ion  and  representing 
the  common  kind-  of  surface  and  underground  waters 
in  the  United  state-,  have  been  analysed  in  the 
laboratory  and  tested  by  held  methods.  The  results 
of  the  two  methods  Mr.  Dole  presents  in  parallel 
eolumns.  VYithoui  reproducing  the  exact  numerical 
data  we  maj  summarise  briefly  Mr.  Dole's  discussion 
of  the  results  and  his  conclusions  as  to  the  practical 
utility  of  the  held  assay. 

Dealing  first  with  the  determination  of  bicarbon 
ates,  '  the  e-t  imates  of  bicarbonate-  in  t  In-  laboratory 
were  made  by  titrating  measured  amount-  ot  water 
with  JV/50  sulphuric  acid  in  the  presence  "i  methyl 
orange  indicator.  The  held  tests  were  done  m 
reverse  manner;  a  proper  number  of  tablets  of 
sodium  acid  Bulphate  were  dissolved  in  a  -mall 
amount  oi  the  water  to  he  assayed,  methyl  ors 
was  added  and  t  ben  water  until  an  alkaline endpoiot 
was  reached,  after  which  the  volume  of  liquid  was 
measured.  One  of  the  tablets  nsed  in  the  tests  Is 
equivalent  to  2*49  mgm.  1 1 «  « *  The  parts  pei 
mi  1 1  ion  of  bicarbonate^  l  II*  '•  •  in  a  water  can  readily 
omputed  from  the  amount  of  water,  the  number 


of  tablets,  and  the  value  of  one  tablet  in  milligrams 
of  HCU  . 

The  average  error  of  the  held  te-t-  in  the  1 1 
which  Mr.  Dole  considers  significant  was  ti  1  parts 
per  million,  or  3.5%,  with  water  containing  100  to 
350  parts  per  million  of  bicarbonate*;  the  errors 
ranged  from  n  j  to  9%  and  were  equally  divided  be- 
tween positive  and  negative  It  is  clearly  .estab- 
lished that  the  error  i-  not  a  constant   one,  due  to 

error  in  the  value  of  the  tablet-  or  to   the  change   in 
-hade  of  the  indicator,  but  that  it  i-  variable  and  i- 
caused  probably  by  error  in   measuring   the   water. 
The  average  ei  ror  of  :>  S    cone-ponds  to  2" 1  cub.  em., 
not  an  unreasonable  variation  considering  the  facili- 
ties for  measurement.     'Most  water- do  not   contain 
normal    carbonates      I  0       and     a    qualitative 
suffices  to  -bow  their  absence  ;  hut  it  it  is  necessary 
to  make  the  quantitative  determination  it  maj 
performed  on  a  -eparate  portion  of  water  in  the    pre- 
Benoe  of  phenolphthalein  and  the   bicarbonate  figure 
may  be  corrected  in  accordance  with  the  result.' 
Chlorides  were  determined  in  the  laboratory,  when 

less  than  100  parts  per  million,  by  titrating  100  to 
250  cub.  cm.  of  the  water  concentrated  to  25  cub.  cm. 
with  a  solution  of  silver  nitiate,  I  cub.  cm.  of  which 
was  equivalent  to  0*5  mgm.  of  chlorine:  and  when 
more  than  Umi  parts  per  million,  by  precipitating 
and   weighing  the  chlorides  as  silver  chloride.     In 

the  field  tests,  60  cub.    cm.   of    water    were    titrated 

with  tablet-  and  quarter  tablets  of  silver  nitrate. 
'  For  low  chlorine-  tablets  equivalent  to  about  1  mgm. 
of  chlorines  were  employed,  and  as  one-quarter  tablet 
in  on  cub.  cm.  of  water  is  equivalent  to  5  parts  per 
million  of  chlorine,  the  field  result-  may  vary  from 
the  true  values  5  parts,  a  difference  which  may  be 
equivalent  to  an  en  or  of  It"1  .  Such  discrepancies 
offer  little  practical  disadvantage,  however,  for  it  is 
as  useful  in  geological  or  industrial    reconnaissance 

to  know  that  a  water  contain-  less  than  !l  parts  of 
chlorine  a-  to   know   that     it    contain-,    for    instance, 

ixactly  ■*>  I  parts.'  The  accuracy  ot  low-chlorides 
estimates  i-  increased  by  using  Ion  instead  of  60 
cub.  cm.  of  water  wherever  practicable,  but  no  par- 
ticular advantage  has  1 n  gained  in  using  weaker 

tablet-  instead  of  quartering  the  tablet-  of  ordinary 
strength. 

The  average  error  ot  22  tests  of  waters  contain 
more  t  ban  .".ii  part  -  of  chloride-  w  a-  <i  parts,  or  :: 
and  the  errors  are  almost  equally  divided  between 
positive  and  negative.  '  If  the  cbromate  indicator  i- 
addeil  at  the  beginning  of  the  titration  of  waters 
exceeding  HJO  or  500  parts  of  chlorides,  an  exec--  of 
silver  nitrate  chloride  formed  during  solution  of  the 
tablets  becomes  stained  with  silver  chromate  that  is 
decomposed  with  difficulty.  It  i-  better,  therefore, 
to  make  first  a  rough  estimate  of  the  chloride*  and 
then  to  repeat  the  determination,    the  indicator   in 

the  lattei    te-t    being  added   near    the  cud  of  the  til  I .  t 

tion.     All  the  tablet-  except    one  or   two   ma] 
ground  with  a  -mall  quantity   of   water,   then   the 

remainder  of  tie-  measured  portion  of  the  water  may 
be  put    111.  and   t  be  til  tat  ion    completed    in     the    ii-u.il 

manner.  This  modification  involves  little  ■•xtii 
work  and  increases  the  accuracy  ot  the  results 

Sulphate-  were  determined  in  tie  torj  by 

tin-  usual  gravimetric  method  in  JO  cub.  cm. 

of  water.     In  the  field  tent*  about  I  gm.  "t  • 
pulverised  barium  chloride  v  i   to  about    ICKl 

cub.  cm.  oi  water  made  ven  slightly  acid  to  methyl 
orange  bj   the  addition  of  hydrochloric  acid 
The   mixture  was   then  ibaken  foi    ten  mil 
until  the  precipitant  was  enti  lod  the 

tint  idity  of  the  liquid  was  then  measured  bj   dm 
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of  the  regular  form  of  candle  turbidimeter  in  a  shaded 
corner  of  the  laboratory  in  daylight.  The  solution 
was  kept  constantlj  and  thoroughly  agitated  while 
three  readings  were  in  ide  :  a  standardization  table 
uive-  the  amount  of  sulphates  corresponding  to  the 
average  of  the  three  readings.  The  success  of  the  field 
method  depends  upon  the  addition  of  a  minimum  of 
acid  and  the  constant  agitation  of  the  liquid  in  order 
to  prevent  concentration  of  barium  chloride  at  the 
bottom  of  the  tube  during  precipitation  and  to 
prevent  agglomeration  after  precipitation.  The  use 
of  the  regular  turbidimeter  is  limited  to  the  estima- 
tion of  sulphates  from  30  to  600  parts  per  million. 
Less  than  30  parts  of  sulphites  were  determined  by 
comparison  of  the  turbidity  with  that  produced  in 
waters  containing  known  amounts  of  sodium  sulphate 
treated  with  acid  and  barium  chloride.  These 
standards  of  course  cannot  be  carried  in  the  field,  but 
it  is  possible  for  a  skilled  observer  to  estimate  from 
memory  below  30  parts  certainly  within  50%.  Above 
600  parts  the  water  was  diluted  to  a  convenient 
strength  with  water  free  from  sulphates  before  pre- 
cipitation. The  best  results  are  obtained  in  readings 
on  waters  contaiaing  between  56  and  265  parts  of 
S<  >4,  and  it  is  best  to  dilute  to  bring  the  readings 
between  these  limits. 

The  average  error  of  the  tests  of  the  27  waters 
containing  more  than  30  parts  per  million  was  10%. 
For  turbidimeter  readings  between  2  cm.  and  19  cm. 
the  average  error  is  8'5%.  For  readings  less  than 
•J  cm.  and  for  sulphates  greater  than  600  parts,  the 
errors  of  single  estimates  are  much  greater,  averag- 
ing 1 .3  4;0  in  the  nine  cases  reported  by  Mr.  Dole. 
Indeed,  individual  determinations  of  high  sulphates 
are  liable  to  great  error. 

In  the  laboratory  tests  for  iron,  '  the  iron  in  the 
residue  from  500  cubic  cm.  of  water  was  removed  as 
ferric  hydrate  and  redissolved  ;  then  the  amount  of 
iron  in  this  solution,  or  in  an  aliquot  part  of  it,  was 
estimated  by  the  usual  colorimetric  method,  the 
reddish  hue  developed  by  potassium  sulphocyanide 
being  compared  directly  or  indirectlv  with  that 
developed  in  standard  solutions  of  ferric  chloride.  In 
the  field  tests,  15  cubic  cm.  of  water  and  2  cubic 
cm  of  concentrated  nitric  acid  are  thoroughly 
mixed  and  allowed  to  stand  5  minutes  ;  3  cubic  cm. 
of  a  2  .  solution  of  potassium  sulphocyanide  are  then 
added/  The  red  colour  of  the  solution  was  then 
compared  with  that  of  standard  celluloid  discs. 
This  is  the  regular  field  method  recommended  by 
Leighton,  with  the  exception  that  the  colouring 
comparison  was  made  immediately  after  the  addition 
of  the  potassium  sulphocyanide  instead  of  10  minutes 
later,  as  it  was  found  that  the  compounds  producing 
the  red  colour  are  progressively  decomposed  by  free 
nitric  acid.  In  a  second  series  of  tests  the  mixture 
of  water  and  nitric  acid  was  allowed  to  stand  one 
hour  before  addition  of  potassium  sulphocyanide.  It 
i~  apparent  from  the  results  that  in  most  cases  the 
iron  i-  more  com]  letely  oxidized  if  the  second  method 
i-  followed.  The  errors  in  the  tests  by  the  first 
method  vary  from  02  to  24  parts  per  million  (8%  to 
In  i  and  in  those  by  the  second  method  from  0-1  to 
10  (5%  to  100%).  The  degree  of  change  into  the 
ferric  form  depends  on  the  composition  of  the  water 
and  the  chemical  condition  of  the  iron.  Apparently 
much  organic  matter  retards  the  change  more  than 
anything  else  in  natural  waters. 

The  estimation  of  the  total  content  of  scale- 
forming  ingredients  in  the  field  is  made  difficult  by 
the  la'-k  of  satisfactory  field  methods  for  the  determ- 
ination of  calcium  and  magnesium.  The  turbidi- 
metric  method   proposed   by  Leighton  for  calcium  is 


subject  to  great  and  uncertain  errors,  and  the 
procedure  devised  by  Catlett  for  magnesium  has  not 
yet  been  applied  to  water  assaying.  '  The  figure  for 
total  hardness  obtained  by  titrating  a  measured 
portion  of  water  with  sodium  oleate  tablets  can  be 
considered  an  approximate  value  for  scale-forming 
ingredients  up  to  100  parts  per  million.  Figures  for 
total  hardness  greater  than  100  parts  are  usually  too 
low  because  of  the  interference  of  calcium  and  mag- 
nesium soaps  with  the  reactions.  For  very  hard 
waters  an  estimate  of  the  probable  scale  can  be  made 
from  the  figures  for  total  hardness,  sulphates  and 
bicarbonates.  If  the  sulphates  are  computed  to 
calcium  sulphate  and  the  bicarbonates  to  calcium 
carbonate  and  the  two  amounts  added  together,  the 
sum  represents  the  greatest  amounts  of  calcium  and 
magnesium  compounds  that  could  be  made  in  the 
scale,  An  average  between  this  sum  and  the  total 
hardness  by  the  sodium  oleate  method  represents 
more  or  less  approximately  the  amount  of  scale- 
forming  material  in  normal  hard  waters.  The  rela- 
tion may  be  expressed  thus  : 

S  =  041  HC03  +  0-71  S04  +  0-50  H  in  which  S, 
HC03,  .SO.,,  and  H  represent  respectively  the 
amounts  in  parts  per  million  of  scale,  bicarbonates, 
sulphates,  and  total  hardness.  If  this  approximate 
figure  is  considered  in  connection  with  the  amount  of 
chlorides  and  the  possible  presence  of  hydrogen 
sulphide,  as  revealed  by  the  odour,  or  of  free  sulphuric 
or  hydrochloric  acids,  comparative  classification  in 
respect  to  steaming  qualities  may  be  made  accurately 
enough  for  reconnaissance  work.  This  method  of 
computation  was  successfully  used  in  classifying  300 
assays  of  waters  made  in  Iowa  and  Indiana  during  a 
study  of  boiler-water  conditions  in  those  states. 

'  It  may  be  concluded,'  Mr.  Dole  says,  '  that  the 
assay  tests  for  chlorides,  sulphates,  carbonates,  and 
bicarbonates  are  as  accurate  as  they  need  to  be  for 
preliminary  work.  The  iron  test  is  likely  to  give 
low  results  in  many  waters,  and  more  time  should  be 
allowed  for  the  oxidation  of  the  iron.  The  test  for 
total  hardness,  though  laborious  in  hard  waters, 
yields  information  valuable  enough  to  make  its  per- 
formance worth  while.  The  calcium  test  cannot  be 
relied  upon  more  than  to  indicate  whether  waters 
are  high  or  low  in  calcium,  and  the  results  of  this 
test  should  not  be  expressed  in  figures.  In  reporting 
results  no  decimals  should  be  given  except  in  iron, 
where  one  decimal  place  may  be  reported.  The  assays 
should  always  be  made  by  persons  having  some 
knowledge  of  chemistry  and  a  thorough  training  in 
the  technique  of  the  tests  as  well  as  an  appreciation 
of  their  limitations'". — R.  B.  Dole. — Engineering 
Magazine,  Oct.,  1910.. — [Reprinted  from  Engineering 
News.]— October,  1910.,  p.  99.     (R.  A.) 

Hydraulic  Agitation  in  Cyaniding.— "  The 
agitator  consists  of  a  conical  bottom  tank  similar  to 
those  nsed  for  air  agitation,  and  fitted  with  a  central 
circulating  tube,  which  takes  the  place  of  the  air-lift 
in  the  air  agitators.  The  tank  is  also  equipped  with 
an  inner  annular  baffle,  which  provides  a  calm  zone 
between  the  baffle  and  the  tank  where  no  agitation 
takes  place.  Comparatively  clear  solution  rises  to 
the  top  from  this  annular  space.  A  small  amount  of 
this  clear  solution  is  drawn  off  continuously  through 
a  flexible  decanting  pipe  and  supplies  the  suction  of 
a  small  centrifugal  pump.  This  delivers  the  solution 
under  pressure  to  a  nozzle  at  the  base  of  the  central 
lift  tube.  By  this  means  all  of  the  sand  and  slime  is 
kept  in  constant  agitation,  without  passing  any  sand 
through  the  pump.  Immediately  ovei  the  discharge 
of  the  central  lift,  a  damper  and  distributor  are  pro- 
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vided  which  cause  the  ascending  pulp  to  be  distri- 
buted in  a  radial  sheet,  which  assures  a  moderate 
and  even  aeration.  In  case  additional  aeration  i- 
required,  a  small  stand  pipe  is  attached  to  the  suction 
of  the  pump,  and  equipped  with  a  valve.  By  open- 
ing tins,  any  requisite  amount  of  additional  air  can 
he  drawn  in  by  the  pump  and  brought  in  contact 
with  the  pulp  during  its  passage  through  the  central 
tube.  The  tanks  are  fitted  with  central  dischaige 
valves  and  are  equipped  for  either  intermittent  or 
-continuous  process  systems  of  agitating.  The  great 
advantages  of  the  system  are:  (1)  Low  first  cost, 
small  centrifugal  pumps  being  cheaper  than  air-com- 
pressors, and  simpler  to  operate.  (2)  Economy  in 
power,  it  being  the  lowest  in  power  consumption  of 
all  systems  of  agitation.  (3)  Lower  consumption  of 
cyanide,  due  to  the  avoidance  of  excessive  aeration. 
I  Absence  of  'foaming"  which  i-  such  a  serious 
trouble  in  air-lift  agitators.  (5)  The  apparatus  will 
permit  agitation  of  almost  any  range  of  pulp  density 
or  size  of  sand.  (6)  The  current  will  start  after 
settling  for  a  number  of  days.  (7)  Perfect  cross. 
agitation  is  provided  which  will  distiihute  the  sand 
evenly  over  the  whole  cross  section  of  the  settling 
aiea 

Tests  recently  made  on  a  working  scale  have 
shown  the  agitation  to  be  marly  perfect,  the  extrac- 
tion being  as  high  as  94^  in  from  VI  to  16  hour-  on 
gold  ores,  ami  from  83  to  (Hi  on  silver  ores  in  -_'n 
hours  and  under."  Minimi  anil  Scientific  Press, 
Apiil  20,  1910,  p.  260.     (K.  L.  G.) 


MIN  INC. 

Tiik  Mechanical  Purification  of  Air.     "  The 

firoblem  of  air  purification  on  a  commercial  scale  has 
teen  brought  to  the  front  by  the  wider  introduction 
of  t lie  plenum  system  of  beating  and  ventilation. 
The  removal  from  the  air  of  the  floating  particle-  of 
dust,  soot  and  other  impurities  con-  titutes,  especially 
in  densely  populated  or  manufacturing  town-,  the 
most  serious  difficulty  in  the  science  of  ventilation. 
The  importance  of  this  problem  will  he  fully  appre- 
ciated when  it  is  borne  in  mind  that  with  plenum 
ventilation  the  fans  installed  completely  change, 
several  time-  within  each  hour,  the  whole  of  the  air 
in  the  building  which  they  are  ventilating.  The 
volumes  of  air  bandied  are  in  many  cases  enormous. 
In  a  public  building  recently  completed   in   Scotland 

the  heating  and  ventilating  plant  ha-  a  total  capacity 
of  over  212,000  cuh.  ft.  of  air  per  minute. 

It  is  thus  e\  ident  that  where  large  volume-  of  fresh 
air  are  hourly  driven  into  buildings  an  infinitesimal 
degree  of  impurity  in  the  air  will  in  a  very  Bhort 
time  cause  a  dirty  and  insanitary  deposit. 

The  necessity,  however,  for  the  efficient  ventilation 
of  public  hall-,  buildings  and  factories  was  early 
recognised,  and  the  tan  system  of  introducing  fresh, 
warmed  air  into  both  new  and  existing  buildings  was 

adopted    in    America   and    later    into    England,   even 

though  a  certain  degree  of  uncleanliness  «  as  involved. 
The  crudei  and  less  efficient  thods  of  ar  filtra- 
tion have  been  superseded  by  more  carefully  thought 
out  and  better  designed  apparatus. 

The   existing    form-    ot    air    filter    may    be    roughly 

divided  into  five  classes  :   (1)  the  dry  stationary 

the  wet  stationary  ami  the  (3)  wet  revoh  ing  litter-  ; 

(4)  (he  spraj  nozzle  and  the  (5)  revolving  spray  wheel 

t  >  t 
Pi  rhaps  the  earliest  type  of  filter  used  was  the  dry 
bionary,    which   consisted    essential!]    of    cheese 

cloth  screens,  placed  at  right  angles  to  the  path  of 

*  he  entei  ing  air. 


Kilters  of  this  (da—,   whether  employing  cotton, 
jute  or  cocoanut   fibre  a-  filtering  mediums,   w 
found  to  have  only  a  crude  cleansing  effect  upon  the 
air,  and  after  a  -hoi  t  period  ol  working,  became  dirty 
and  insanitary,  and  thus  becoming  in  themselvi 
Bource  <»f  impurity,  -ion  defeated  their  ow  n  object. 

In  addition  to  the  above  disadvantage,  all  filti 
of  this  class  offer  a  high  resistance  to  the  passag< 
air.  Tiie  extent  to  which  a  small  resistance  cuts 
i low  n  the  capacity  of  a  centrifugal  fan  i-  well  know  n, 
and  tin-  increased  power  required  to  drive  the  fans 
under  the-<e  conditions  militates  seriously  against  the 
commercial  success  of  the  plant. 

These  filters  have  the  further  disadvantage  that 

they  do  not  affect  in  any  way  the  humidity  of  the 
air  handled,  ami  it  is  now  recognised  that  absolute 
control  of  the  amount  of  moisture  in  the  ail  i- an 
essential  qualification  in  a  successful  heating  and 
ventilating  apparatus. 

Dry  air  produce-  a  more  rapid  evaporation  of 
moisture  from    the    surface   of  the  human  body,  and 

this  causes  a  lower  sensible  temperature  A-  a 
matter  of  fact  the  sensible  temperature  ol  the  body 
corresponds  more  nearly  to  that  of  the  wet  bulb  of  a 
hygrometer,  than  to  the  temperature  of  thedrj  bulb. 
Air  at  tis  p.,  containing  50  humidity,  feels  more 
comfortable  than  air  at  75  P.,  having  a  humiditj  of 
only  20   . 

With  an  outside  winter  temperature  of  30  1  .  and 
so  -at  mat  ion.  the  air  will  contain  I  "5  gr.  of  mois- 
ture per  cubic  foot.  If.  without  t lie  addition  of 
moisture,  its  temperature  he  raised  to,  say,  70  I  . 
it-  saturation  will  he  only  19*5  ,  Bince  air  at  this 
temperature  i-  capable  of  absorbing  8  gr.  of  moisture 
per  cubic  foot.  Under  the  latter  condition-  the 
atmosphere  will  greedily  absorb  moisture  from  the 
human  body. 

Apart  from  its  effect  on  health,  the  control  of  the 
humidity  of  the  air  ha-  it-  industrial  value  and 
perhaps  it-  most  important  applications  lie  in  the 
textile  iodusl  ry. 

Although   the    westerly   wind-    that    blow    in    from 

across  tie-  wide  expanse  of  the  Atlantic  are, 
rule,  laden  with  moisture  and  thus  produce  atmo- 
spheric condition-  -mil  a-  are  favourable  to  the  great 
La  nca -hi  re  cotton  industry,  the  east  winds  that  ol 

1i  re  vail,  coming  to  England  aero--  the  continent  of 
Europe  are  comparatively  dry.  since  then  Bhort 
passage  Over  the  North  Sea  doe-  not  permit  <>f  much 
moisture  being  taken  1 1 1 >  Thus  it  i-  frequently 
necessary  to  resort  to  artificial  means  for  producing 
the  required  degree  of  hnmidiheation.     The  plenum 

-y-teni  which  gives   the    li^ht    volume    of   air   at    the 

required  temperature  and  humidity,  i-  universally 
admitted  to  bring  about  increased  production, 
stronger,  more  elastic  ami  more  evenly  t\\  isted  j 

and  a  bet  tel  and  brighter  cloth. 

Absolute  control  of  humidity  i-  essential  also  in 
cooling  and  low  temperature  drj  ing,  a-  w  ill  be  latei 

explained. 

Thus    we    find    the    application    of    water     to     the 

stationary  filtei  with  the  double  object  of  in-   • 
the  humidity  of   the  air,  aid  hi   the  same  time  of 
cleansing  the  filter  from  the  impurities  that  in  the 
ordinary  course  become  lodged  therein. 
The  method    tsually  adopted  i-  to  en 
uns  of  fibrous  material  and  to  extend  horizontally 
above  their  upper  edges  a   coppei    pipe   slonji    the 
Ih.Hoih    of    wllich    a  'I    -mill  -    pitched 

holes  have  1 n  drilled.     The  pipe  i-  then  -up; 

with  water  whence  it  issues  in  a  number  ot  fine 

which    are    directed    upon    the    filtering    i burn. 

i;X]..  proved  thai  neitl  I  hi-  method 
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a  folly-controlled  effect  upon  the  humidity  of  the  air 
dealt  with,  nor  have  the  jets  of  water  the  desired 
cleansing  effect  upon  the  filter. 

Unfortunately  ventilating  installations  in  many 
large  towns  ha've  to  deal  with  a  smoky  atmosphere 
in  which  the  chief  solid  impurity  is  soot.  Minute 
particles  of  the  latter  become  lodged  in  the  interstices 
of  the  fibrous  material,  and  require  for  their  removal 
a  far  more  drastic  treatment  than  that  obtained  by 
the  action  of  water  trickling  down  the  screen  by  the 
action  of  gravity. 

Indeed,  in  order  to  lesson  the  high  resistance  of 
such  tilters  to  the  passage  of  air,  the  filtering  cloth 
i-,  where  installed,  woven  with  a  comparatively  wide 
mesh,  and  a  very  considerable  percentage  of  solid 
matter  pa-ses  right  through  the  screen  without 
becoming  entrapped  by  the  cloth.  There  is  a  practical 
difficulty  in  getiing  sooty  particles  to  adhere  to  a 
wetted  surface  for  a  sufficient  length  of  time  to 
enable  them  to  be  Hushed  away.  Any  observant 
dweller  in  our  industrial  centres  will  have  noticed 
small  particles  of  soot  dancing  freely  along  upon  the 
surface  of  water  under  the  influence  of  small  gusts  of 
wind.  It  was  the  recognition  of  these  difficulties 
that  brought  about  the  introduction  of  the  revolving 
screen. 

Ibis  type  of  filter,  which  lias  been  made  in  units 
large  enough  to  deal  with  50,000  cub.  ft.  of  air  per 
minute,  consists  essentially  of  a  hollow  cylindrical 
framework,  constructed  of  galvanized  steel,  the  peri- 
phery being  covered  with  the  filtering  cloth.  The 
cylinder  is  mounted  upon  a  shaft  which  revolves  in 
gun-metal  bearing-,  the  bottom  of  the  drum  being 
immersed  in  a  tank  of  water.  The  filter  io  driven  by 
rope  or  belt,  or  by  direct  coupled  motor. 

Air,  being  drawn  through  the  filter  by  the  ventilat- 
ing fans,  enters  the  latter  at  the  ends  and  passes  out 
through  the  wetted  material  which  covers  the  peri- 
phery. The  humidity  of  the  air  is  controlled  by 
regulating  the  peripheral  speed  of  the  filter  with 
reference  to  the  radial  velocity  of  the  air,  the  greater 
the  peripheral  speed  of  the  filter  with  reference  to 
the  radial  velocity  of  the  air,  the  more  highly 
saturated  the  cocoanut  fibre  is  maintained  by  passing 
more  frequently  through  the  water  in  the  tank,  ana 
the  humidity  of  the  air  is  increased  in  consequence. 

This  filter,  however,  is  subject  in  a  less  degree  to 
the  disadvantages  of  the  previously  mentioned  types, 
and  it  ha-  further  been  found  in  practice  that  a 
portion  of  the  impurities  deposited  on  the  surface  of 
the  water  is  picked  up  again  by  the  filtering  mediums 
a-  it  leaves  the  tank. 

We  may  now  lay  down  the  five  main  points  in  an 
air  filter  essential  to  its  scientific  and  commercial 
success 

(1)  The  air  must  be  thoroughly  cleansed.  (2)  Its 
humidity  must  be  under  complete  control  ;  (3)  the 
filter  must  he  self-cleansing  ;  (4)  otter  small  resistance 
to  the  passage  of  air  and  (5)  require  the  minimum  of 
running  attention. 

The  fourth  type  of  filter  referred  to  at  the  com- 
mencement of  this  article  is  that  which  has  as  its 
characteristic  feature  the  use  of  the  spray  nozzle.  In 
this  apparatu-  all  fibrous  material  is  dispensed  with, 
the  designers  being  firmly  of  the  opinion  that  in  all 
woven  material,  if  the  mesh  is  line  enough  to  be 
effective,  not  only  is  the  resistance  offered  to  the 
passage  of  the  air  considerable,  but  that  it  is  practic- 
ally impossible  to  properly  cleanse  the  material  from 
the  -olid  impurities  that  become  enmeshed  therein. 
The  air  to  be  cleansed  passes  through  a  chamber  in 
which  aie  fixed  a  number  of  specially-designed 
nozzles.     The  water  is  forced  through  these  nozzles 


at  a  minimum  pressure  of  about  20  lb.  per  square 
inch,  the  path  through  the  nozzle  is  spiral  in  direction 
and  the  water  acquiring  a  circular  motion  accumu- 
lates sufficient  centrifugal  force  to  cause  it  to  burst 
into  a  tine  spray  as  it  leaves  the  outlet.  The  water 
is  thus  so  minutely  divided  that  its  intimate  inter- 
mixture with  the  air  is  assured.  Although  the 
nozzles  have  an  orifice  of  only  about  tj\  in.  in 
diameter,  each  can  vent  between  3  lb.  and  4  lb.  of 
water  per  minute  when  supplied  at  the  pi'essure 
stated.  They  are  placed  in  the  spray  chamber  at  the 
rate  of  two  nozzles  for  every  square  foot  of  cross 
sectional  area,  and  as  the  usual  air  velocity  through 
the  washer  is  about  500  ft.  per  minute,  the  nozzles 
deliver  about  \h  gallons  of  water  per  1,000  cub.  ft.  of 
air  per  minute.  Thus  in  a  plant  dealing  with  50,000 
cub.  ft.  of  air  per  minute  200  nozzles  would  be 
required. 

Fig.  I.  is  a  diagrammatic  representation  of  the  fan 
and  filter  combined.  The  water  pressure  required  by 
the  nozzles  is  generally  set  up  by  a  small  centrifugal 
pump  which  draws  its  supply  from  a  circulating  tank 
in  which  the  level  is  maintained  by  a  ball  float  and 
valve  which  regulates  the  influx  of  water  in  accord- 
ance with  the  amount  absorbed  by  the  air. 

The  effect  of  the  almost  impalpable  mist  produced 
by  these  spray  nozzles  in  the  path  of  the  air  is  such 
that  it  is  practically  impossible  for  any  solid  impuri- 
ties to  pass  through  the  spray  chamber  without  being 
thoroughly  wetted.  The  greater  part  of  the  water 
falls  to  the  bottom  of  the  washer,  carrying  with  it  a 
portion  of  the  arrested  impurities. 

A  certain  portion  of  the  spray,  however,  is  carried 
along  by  the  ail  current,  and  to  prevent  this  free  mois- 
ture from  being  borne  into  the  building  it  is  an  anged 
for  the  air  to  pass  through  a  separator  before  leaving 
the  washer. 

This  separator  consists  of  a  series  of  galvanized 
steel  plates  about  18  B.  W.G.,  in  thickness,  pitched 
about  i  in.  apart.  The  sheets  ar-e  bent  as  shown  in 
Fig.  II.,  which  gives  a  sectional  plan  of  the  sheets  as 
arranged  in  the  washer.  They  are  generally  fixed 
about  four  corrugations  deep  as  shown  in  the  figure. 
The  spray  following  the  direction  of  the  arrows 
impinges  against  these  plates,  the  surfaces  being- 
usual  I  y  coveied  with  a  thin  film  of  water  as  far  as  A, 
but  the  projections  at  A  and  B  formed  by  the  lap  of 
the  plates  prevent  the  egress  of  free  moisture  from 
the  filter.  It  will  be  noted  that  the  wetted  surfaces 
of  the  separator  form  an  additional  washing  area 
equivalent  to  about  16  sq.  ft.  for  each  square  foot  of 
cross  sectional  area  of  the  filter.  The  separator 
plates  are,  owing  to  the  constant  dashing  of  fresh 
water  against  them,  self-cleansing  ;  but  provision  is 
made  for  flushing  the  plates  at  any  time  by  the 
simple  operation  of  turning  on  a  water  tap. 

In  the  earlier  designs  of  separators  of  this  type 
ordinary  sheets  of  commercial  corrugated  iron  were 
used,  but  the  form  shown  above  is  much  superior. 

This  is  a  most  ingenious  air  washer  and  humidifier, 
and  has  met  with  a  large  measure  of  success  in  diffi- 
cult situations.  The  theory  embodied  in  its  design 
is,  of  course,  that  given  a  sufficient  volume  of  water, 
broken  up  to  the  required  degree  of  fineness,  and 
provided  that  the  velocity  of  the  entering  air  does 
not  exceed  that  arranged  for,  no  particle  of  foreign 
matter  can  pass  through  the  spray  zone  without 
being  wetted.  Those  particles  which  do  not  fall  to 
the  bottom  of  the  spray  chamber  with  the  water  are 
carried  along  into  the  separator,  and  their  inertia 
being  increased  by  the  added  moisture,  strike  against 
the  wetted  plates  and  are  washed  down  into  the 
tank. 
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FlG.  I  -   Diagrams  of  Fan  and  Air  Filter. 


Fig  II.     Horizontal  8ection  through  Separatoi  Plate. 


There  i-.  however,  a  dangei  in  breaking  Dp  the 
water  ion  nm  ly.  The  celebrated  '  London  ntg  eon 
piste  of  jm>1  »uch  particles  ol  tool  impregnated  with 
moistnie  a-  described  above,  bul  M  -mall  thai  the 
effect  of  their  inertia  towards  cawing  them  to  -itikr* 
against  the  w  parator  plat<  -  when  passing  throngb  it 
would  be  almost  negligible.  However,  in  t'--t-  with 
fall)  arranged  washers  «'i  ilii-  type,  when  an 
ample  suppl]  ol  water  ha*  been  provided,  W  "t  lump 
black,  when  thrown  into  the  spray  sone,  has  deposited 
in  tin.-  washer. 

The  spraj  noxxle  filtei  ives  a  verj  effi< 

control  over  the  bnmidiiy  of  the  air  handled       i 
Ut  chiefly  effected  bj  varying  the  temperatan 
.in  in  i  he  spray  chamber,  tons  takii 
tin-  fact   llial   tl  itj   -•!   '  bson  iog 
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moisture  varies  with  the  temperature  of  the  former. 
Thus,  if  air  be  raised  in  temperature  from  50J  F.  to 
70    1'.,  its  capacity  for  holding  moisture  is  doubled. 

Suppose  that  it  is  desired  to  keep  the  air  in  a  build- 
ing at  70°  Y.,  with  50%  humidity,  and  that  the  out- 
side temperature  is  36°  F.,  it  would  first  be  necessary 
to  raise  its  temperature  either  in  the  spray  chamber 
by  using  hot  water  in  the  nozzles,  or  by  passing  the 
air  through  steam-heated  tempering  coils  before 
entering  the  washer.  The  air  could  then  be  com- 
pletely saturated  at  50°  F.  when  it  would  be  drawn 
through  the  main  heater  coils  to  raise  its  temperature 
to  70°  F.  Whereas  air  at  50°  F.  can  only  hold  4  gr. 
of  moisture  in  suspension,  when  raised  to  70°  F.  it 
can  absorb  8  gr.  Consequently  air  delivered  into  the 
building  at  70"  F.  would  have  50%  humidity. 

It  might  appear  at  first  sight  that  humidifying  the 
air  might  lesult  in  the  condensation  of  moisture 
upon  the  window  panes.  All  danger  of  this  can  be 
obviated,  however,  by  maintaining  the  tempera- 
ture in  the  spray  chamber  never  higher  than 
the  mean  between  the  temperature  of  the  room  and 
that  of  the  external  air.  To  take  as  an  example  the 
conditions  assumed  above,  namely  :  inside  and  out- 
side temperatures  of  70°  F.  and  50°  F.,  respectively, 
of  the  temperature  of  the  spray  chamber  is  less  than 
60°  F.  condensation  on  the  windows  is  an  impossibi- 
lity, since  the  latter  are  themselves  at  a  temperature 
which  is  a  mean  between  the  inside  and  outside  tem- 
peratures, and  is  consequently  unable  to  lower  the 
air  to  its  dew-point. 

By  control  over  the  humidity  of  the  air  its  tempera- 
ture in  summer  can  be  lowered  considerably,  except 
on  such  occasions,  rare  in  England,  when  the  atmo- 
spheric heat  is  accompanied  by  excessively  high 
humidity.  It  has  been  proved  in  practice  that  an 
absorption  by  the  air  at  from  -8  gr.  to  -9  gr.  of  mois- 
ture per  cubic  foot  produces  a  lowering  of  the  tem- 
perature of  from  7°  F.  to  8°  F. 

In  cases  where  excessively  high  humidities  are  met 
with  the  air  can  be  thoroughly  washed  without 
increasing  its  moisture  by  using  instead  of  moisture 
a  solution  of  calcium  chloride  28°  Baume.  This 
solution  will  never  give  out  nor  absorb  moisture. 

If  the  streugth  of  the  solution  be  increased  to,  say, 
40°  Baume,  it  will  actually  extract  moisture  from  the 
air,  and  in  difficult  cases,  such  as  low  temperature 
drying,  a  strong  solution  of  calcium  chloride  has 
been  used.  It  should  be  added  that  in  modern 
plants  the  humidity  and  temperature  of  the  air  are 
automatically  controlled  by  thermostats  suitably 
placed.  The  last  type  of  filter  enumerated  at  the 
commencement  of  this  article  is  that  in  which  the 
place  of  the  nozzle  is  taken   by  a  revolving  spray 


wheel.     A   diagrammatic   sectional  view  of  such  a 
washer  is  shown  in  Fig.  III. 

This  washer  was  designed  with  a  special  view  to 
preventing  the  fine  mist  in  the  spray  chamber  from 
being  carried  away  through  the  separator  along  with 
the  solid  impurities  that  should  be  eliminated.  It  is 
obvious  that  the  cleansing  and  humidifying  effect  of 
the  spray  becomes  small  as  the  latter  tends  to  become 
stationary  with  reference  to  the  air,  which  occurs 
when  the  water  is  carried  along  in  the  air  current. 
The  increased  humidifying  effect  obtained  by  oppos- 
ing the  direction  of  discharge  from  the  nozzles  in  the 
previous  filter  to  that  in  which  the  air  is  moving  is 
most  marked.  The  strong  current  of  air,  however, 
soon  reverses  the  direction  in  which  the  atoms  of 
spray  were  originally  projected,  and  owing  to  their 
lightness  carries  them  in  suspension. 

When  a  fine  spray  is  used  for  the  purposes  under 
consideration,  it  is  necessary  in  the  first  place  that 
the  water  be  in  motion  with  reference  to  the  air  ; 
secondly,  they  must  at  any  moment  occupy  the 
whole  cross-sectional  area  of  the  washer  in  sufficient 
numbers  to  effectually  cleanse  the  passing  air,  and 
thirdly  the  water  must  be  broken  up  to  just  that 
degree  of  fineness  requisite  to  produce  the  desired 
humidification.  In  addition  to  complying  with  the 
above  conditions,  it  is  claimed  that  the  spray  wheel, 
throwing  oft"  the  water  in  a  direction  at  right  angles 
to  the  path  of  the  air,  gives  the  former  sufficient 
momentum  to  prevent  its  being  deflected  from  its 
path  and  carried  away. 

The  tendency  of  a  moving  current  of  air  towards 
entraining  the  finely-divided  drops  of  water  depends 
upon  the  pressure  exerted  upon  them. 

This  pressure  in  kilo,  under  conditions  of  velocity 

and  area  obtained  in  practice  is  for  plane  surfaces 

v'1 
P  =  KWA —   where  JF=the  weight  of  1  cub.  metre 

2<7 

of  air  in  kilos,  A  =  the  plane  surface  of  the  drop  in 
square  metre,  v=  the  relative  velocity  between  air 
and  plane  in  metres,  #  =  the  acceleration  due  to 
gravity  (981)  /v=a  numerical  coefficient. 

According  to  Grashof,  this  coefficient  is  largely 
dependent  upon  the  size  of  the  surface  and  is  for 
surfaces  of 

K=   186,     204,     2-18,     2  34,     251,     2-69 
sq.m.  1-00,     025,       "5,     TOO,     200,     400 
Thus  K  decreases  with  decreasing  surface  and  conse- 
quently the  more  finely  divided  the  spray,  the  greater 
is  the  entraining  effect  of  the  air  upon  it  in  propor- 
tion to  the  size  of  its  particles. 

Guided  by  recent  results  as  to  the  resistance  offered 
by  the  air  to  the  passage  of  small  spherical  projec- 
tiles, it  can  probably  be  assumed  that  the  value  of 
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FlG.  III.  — Revolving  Spray  Wheel  Air  Washer. 
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K=  "55  when  tlie  sectional  area  of  spherical  (trope  is 
from  "1  to   01  square  millimetre. 

The  air  pressure  on  the  floating  drops  would  then 
bep_0-56  W.A.ifi 

The   glohule   of   liquid   has   heen   assumed   to  l)e 

spherical,  hut  this  is  only  the  case  when  forces  con- 
tinue to  act  evenly  upon  it.  Whereas  the  unbalanced 
air  pressure  soon  flattens  the  side  upon  which  t lie 
pressure  is  exerted,  and  by  increasing  its  area 
increases  also  the  value  of  K. 

This  circumstance,  which  is  beyond  ordinary  calcu- 
lation, must  be  neglected,  although  it  tends  to  in- 
crease the  pressure  on  the  drop. 

When  a  drop  of  water  is  loosened  from  a  fixed 
point  and  falls,  neglecting  friction,  its  velocity  y 
after  a  time  /  and  a  height  h  through  which  it  has 
fallen  are  connected    by   the   well-known  equations 

t  =  i=  M 

'■'         9 
"When  a  drop  of  water  falling  vertically  meets  a 

horizontal  current  of  air,  the  former  is  deflected  from 

its  vertical  path.      If  the  horizontal   pressuie  on  the 

drop,  as  expressed  in  equation  (2),  commences  at  the 

moment  of  its  fall  and  is  equal  to  its  weight,  the 

drop  falls  at  an  angle  of  45   with  the  vertical,  since 

its  vertical  and  horizontal  accelerations  arc  equal.   If 

under  the  same  conditions  the  air  pressure  i-  several 

times  as  great  as  the  weight  of  the  drop,  the  directions 

of  fall    may   approach   the    horizontal.       Should    the 

drop,  however,  have  fallen  vertically  through  some 

distance  before  meeting  the  side  current,  its  deflection 

from  the  vertical  is  considerably  less,  since  in  equal 

time  intervals  the  vertical   velocity  is  greater  than 

the  horizontal. 

Thus  the  danger  of  the  drop  being  carried  away  in 
the  air  current  is  very  much  less.  Thi>  is  made  clear 
by  the  diagram  in  Fig.  IV.  It  is  on  the  above  facts 
that  the  design  of  the  spray  wheel  air  washer  is 
based. 

Referring  again  to  Fig.  III.,  the  spray  wheel  is 
mounted  on  a  turned  shaft  supported  in  two  bearings 
within  a  tubular  casing.  The  shaft  is  direct  coupled 
to  an  electric  motor,  the  speed  of  which  can  be  varied 
by  held  regulation.  The  water  supply  to  the  wheel 
i-  controlled  by  a  small  belt-driven  centrifugal  pump 
which  raises  the  water  from  the  circulating  tank. 
The  water  is  thrown  at  a  high  velocity  from  the 
periphery  of  the  spray  wheel  which  travels  at  a  line  il 
.speed  of 'not  less  than  6,000  ft.  per  minute,  and  con- 
sequently its  deflection  by  the  air  current  is  practic- 
ally nil.  *  The  "carry  over'  of  free  moisture  into  the 
separator  due  to  the  water  splashing  against  the 
sides  of  the  casing  is  very  small  in  amount. 

Any  Moating  dust  or  other  impurity  in  the  air,  on 
entering   the   spray   zone   is  dashed  and  hamm 
against  the  sides  of  the  casing,  whence  it  is  washed 
down  by  gravity  into  the  tank  below. 

The  finest  of    the  spray,  and  consequently  the 

deg »f  humidity  given  to  the  air  i-  regulated  by 

varying  the  speed  of  the  wheel,  and  the  quantity  of 
r  in  circulation  i-  controlled  by  a  handcock. 

I  he  resistance  offered  to  the  air  in  passing  through 
tie-  washer  is  negligible,  ami  it-  selr-cleansing  pro 
parties  are  obvious,  indeed  this  air  purifier  conforms 
in  a  remarkable  degree  to  the  conditions  laid  down 

eai  Her  in  this  article. 

one  of  these  washer-  was  supplied  recently  in  con 
nection  with  the  plenum  ventilation  plant  foi  ■  large 
public  building  in  Glasgow,  where  the  problem  oi 
cleansing  the  air  was  aggravated  by  the  m ssitj  '  >i 

taking  in  the  air  at  the  roof  level.      In  less  than   five 
minute,  after  starting  up  the  water  in  the  circulating 


Horizontal  Pressure     Vertical  Pressure. 
In..  IV.     Deflection  of  Palling  Drops. 

tank  was  discoloured  and  a  film  of  tool  was  Men  to 
be  floating  on  it  -  snrl 

The  introduction  of  plenum  ventilation  into  England 

canned  the  springing  up  of  ■  new  and  important 
industry,  and  thai  one  "t  it-  m  mi   serious  problems 

»een  tackled  in  a  tl ogfa  and  scientific  manner, 

and   with  a  growing   measure  »«  has  l n 

sufficiently  indicated  in  this  article. 

The   introduction   of   pure,  warm,  humidified 
into  public   bnildinga  by  the  scientifically-designed 
apparatus  of  the  present  day.  enables  the  city  dweller 
bo  enjoy  one  of  the  delights  of  ■  oonntry  walk 
„,,,,,.  even  y  don  npoui 

ii  i-  refreshed  and  put  Ified  the  air. 

In  conclusion,  the  writer  wishes  to  express  his  in 
debtedni  M      Julius    Hamm,    wh 
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identified  with  original  research  work  in  the  science 
of  ventilation.  It  was  owing  to  the  courtesy  of  Mr. 
Hanna  in  his  capacity  as  manager  for  Messrs. 
Mnsgrave  &  Co.,  of  Belfast,  that  the  writer  was 
enabled  to  make  a  series  of  interesting  tests  of  the 
'Rainbow'  purifier  manufactured  by  his  firm." — 
C.  L.  Browne.— Cassicr's  Magazine,  Oct.,  1910, 
]..  564.     (R.  A.) 

Economic  Tampers  in  Joplin  District.— "An 
innovation  in  the  blasting  practice  in  the  sheet 
ground  mines  of  the  Joplin  district  has  come  about 
with  the  introduction  of  the  Economic  tampers,  a 
recent  invention.  These  tampers  have  been  used  by 
a  number  of  the  mining  companies  with  success,  and 
they  promise  to  effect  a  change  in  the  mining  costs, 
especially  in  the  use  of.  powder.  Among  the 
operators  who  have  given  them  a  trial  are  the  Little 
Princess  Co.,  the  American,  Genessee  and  Oak  wood. 

The  construction  of  the  tamper  is  extremely 
simple,  consisting  of  a  cardboard  tube  covered  with 
paper  and  filled  with  sand,  the  sand  used  being  the 
fine  material  from  the  tailing  mills,  screened  to  a  10- 
mesh.  The  tube  is  made  of  two  pieces  of  cardboard, 
each  4h  in.  square.  Each  piece  is  slotted  and  when 
bent  to  form  a  tube,  the  slots  extend  enlirely  around 
the  tube.  The  two  pieces  are  held  in  place  by 
wrapping  paper  which  is  glued  together,  two  pieces 
being  used  so  as  to  form  a  weak  place  in  the  center 
of  the  tube,  so  that  the  cartridge  may  bulge  and 
swell  to  fill  the  hole  when  pressure  of  the  tamping 
rod  is  applied.  The  paper  is  crimped  over  the  end  of 
the  tube  to  keep  in  the  sand.  After  the  tube  is  filled 
with  dry  sand,  a  thin  layer  of  glue  is  applied,  making 
a  hard  cake  \  to  h  in.  thick,  so  that  when  the  tamper 
is  placed  in  the  hole  the  tamping  bar  strikes  the 
caked  top  and  will  not  break  the  paper  and  lose  the 
sand. 

In  order  to  make  blasting  effective,  the  powder 
must  be  confined  in  the  hole,  but  Joplin  operators 
nave  not  been  observing  this  requirement  as  carefully 
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a<  they  should,  and  hence  have  crowded  in  a  greater 
amount  of  powder  than  was  necessary,  if  proper 
tamping  material  were  used.  This  greatly  increased 
the  amount  of  powder,  which  is  already  a  large  item 
of  expense  especially  in  the  sheet-ground  mines, 
where  the  ground  is   very  hardhand.   requires   much 


bla-ting.  Hitherto  the  operators  have  been  handi- 
capped by  the  lack  of  proper  material  for  tamping, 
the  only  thing  at  hand  for  use  being  rock  and  gravel, 
which  are  not  only  poor  material,  but  very  danger- 
ous. Hence  the  operators  usually  preferred  to  ram 
the  hole-full  of- powler,  thus  using  much  more  than 
was  really  necessary  for  breaking  the  hole.  With 
the  introduction  of  the  Economic  tamper  a  new  and 
successful  material  has  been  found  with  which  to  fill 
up  the  hole,  after  sufficient  powder  has  been  put  in, 
making  it  much  safer,  as  well  as  more  economical. 
A  box  of  tampers  costs  $1  50,  while  a  box  of  powder 
costs  $5"2o,  saving  thus  on  a  box  $3'75.  The  use  of 
tampers  instead  of  gravel  means  fewer  holes  lost, 
caused  by  the  fact  that  the  fuse  is  never  cut  off  by 
the  use  of  tampers,  which  often  happens  in  using 
gravel.  The  paper  and  fine  sand  packs  the  powder 
securely  into  the  holes,  and  yet  does  not  wear  or  cut 
the  fuse.  Danger  of  premature  explosions  is  much 
less,  as  the  soft  paper  and  sand  of  the  tampers 
cushions  off  any  percussions  of  the  powder. 

One  of  the  most  fruitful  sources  of  profit  and 
success  in  the  use  of  the  tampers  is  in  sqnibbing. 
After  drilling,  the  holes  have  to  be  sqnibhed,  three 
to  five  sticks  of  powder  being  commonly  used  for  this 
purpose.  Each  hole  is  usually  squibbed  twice.  By 
properly  confining  these  sticks  of  powder  with 
tampers  it  has  been  found  necessary  to  use  only  two 
to  four  sticks  of  powder,  effecting  a  great  saving  in 
each  shot.  By  such  practice  the  largest  amount  of 
ground  is  broken  with  the  smallest  possible  use  of 
powder  and  scarcely  a  hole  is  lost,  whereas  in  the 
mines  of  the  district  where  former  methods  were 
employed,  it  is  common  to  see  the  face  of  drifts  with 
holes  one  to  three  ft.  deep,  which  have  npt  been 
broken.  Where  every  cost  of  mine  management  has 
to  be  carefully  reckoned,  as  is  often  the  case  in  the 
sheet-ground  mines  of  the  district,  in  order  to  make 
a  margin  of  profit  above  mining  expenses,  this  means 
a  very  considerable  item  of  economy,  equivalent  in 
many  cases  t<>  24%  reduction  in  royalties/'—  Otto 
Rtjhl,  The  Mining  World,  April  23,  1910,  p.  852. 
(C.  B.  8.) 


Shaft-Sinking  in  Dangerous  Ground.—"  In 
our  January  issue  we  gave  someinfor  .  ation  concern- 
ing the  sinking  of  a  new  shaft  at  a  coal  mine  in  the 
north  of  England  through  treacherous  ground,  where 
the  support  for  underhung  shaft-lining  was  provided 
by  a  ring  of  reinforced  concrete.  An  even  more 
notable  case  of  building  the  support  in  this  manner 
is  to  be  found  at  a  colliery  belonging  to  the  Societe 
des  Mines  de  Houille  de  Maries,  in  France.  Forty 
years  ago  one  of  the  shafts  at  this  colliery  was 
practically  destroyed  by  an  inrush  of  water,  and  until 
last  year  it  was  considered  impossible  to  re-open  it 
owing  to  the  broken  condition  of  the  ground  at  the 
mouth.  It  was  not  until  M.  Coignet  of  Paris  came 
forward  with  a  proposition  involving  the  provision  of 
a  ferro-concrete  structuie  that  the  difficulty  was 
solved.  As  a  matter  of  fact  the  structure  pai  takes 
more  of  the  nature  of  a  system  of  steel  girders  than 
of  ordinary  reinforced  concrete.  The  structure  is 
snppoited  on  four  masonry  foundations  arranged  at 
the  points  of  a  square.  These  are  3  metres  in  diam. 
and  are  situated  28  metres  apart.  Upon  these  rest 
four  main  girders,  and  upon  the  latter  rest  four  other 
intermediate  girders.  The  platform  for  suspending 
the  shaft-lining  is  built  round  the  centre  opening. 
The  masonry  foundations  were  built  sufficiently  far 
from  the  shaft-mouth  to  ensure  stability.  The  four 
main  beams  are  buried  in  the  ground,  as  also  are 
parts  of  the  intermediate  girders,  but  they  are  all 
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made  strong  enough  to  do  without  the  uncertain  aid 
of  the  eartli  support.  The  depth  of  the  beams  i- 
therefore  made  greater  than  would  otherwise  he  the 
case,  the  main  being  3  metres  and  the  intermediate 
27  metres.  The  steel  framework  of  the  beams  is 
composed  of  round  bars  varying   from -J  1  to -23  mm. 


diam.  There  are  28  such  bars  and  their  ends  are 
bent  upward  gradually  toward  the  points  of  support 
so  as  to  resist  shearing  stresses.  The  web  of  the 
beams  is  made  in  a  manner  similar  to  that  of  an 
ordinary  steel  lattice-girder.  The  internal  diam.  of 
the  suspended  shaft-lining  is  .">  9  metres.  The  total 
weight  of  the  ferro-concrete  structure  is  300  ton-. 
and  the  weight  of  the  underhung  lining  is  200  tons. 
The  small  diagrammatic  plan  explains  the  shape  of 
the  structure.  —  Th<  Mining  Magazine,  Apiil,  1910, 
1 .  293.     (C.  B.  S  j 


MISCELLANEOUS. 
Prote<  noN  against  Rust.— "The  clean  iron 
surface  is  painted  ih-t  with  ferric  chloride  solution, 
then  with  a  soluble  aniline  salt  preferably  the 
bu  1  phate,  which  becomes  intimately  mixed  with  the 
basic  oxychloride,  and  finally  with  chromic  acid 
which  produces  an  adherent  film  of  aniline-black  on 
the  surface  The  several  ingredients  may,  however, 
he  mixed  together  with  linseed  oil  and  the  iron 
painted  therewith."  Prof.  A.  Lang.  Timet  Engi- 
neering Supplement,  Dee.  7,  1910.     (J.  M.) 


South   African    Dredging.     "The    Mynpacht 
Gold  Dredging  Co   has  Keen  formed  in  Melbourne  to 
work  an   area  of  200  acres  on  the  Thabina  River, 
Not t hem    Transvaal.      The    company    consists    "i 
50,000  CI  shares,  of  which  30,000  are  fully  paid,  and 
20,000  contiibnting,  paid  up  to. v.      The  property  is 
ore- oi  the  options  secured   bj    Mr.  J.  C.  Watson  on 
behalf  oi    the   South    African    Dredging  Sj 
Mi.  P    \V.  Tew  ksbury,  whose  name  is  well  known  in 
connection    with    Inn  Let    dredging    enterprises    in 
Victoiiu  and  New  South  Wales,  has  reported  on  tl"- 
lease,    and    states    that     it    is   the   rirlienl    alluvial 
deposit  suitable  for  dredging  he  has  ever  ex 
His  test*    gave   the   net    monetary   return   \ 
yard  ol   ground    tried   ai    :>-.  I0d.,  as  compared   wilh 
■_'-   2d     i  tted  l>\   Mr.    Watson.       The  worki 
are  appro*  iinated  at  Id.  pei  cub   \  ard. 


fn  order  1  » ensure  efficiency,  the  director-  of  the 
iiivnpaeht  Company  have  decided  to  obtain  the 
dredge  locally,  and  also  to  send  the  whole  staff  from 
Australia. 

The  contract  for  the  dredge,  which  will  have  a 
capacity  of  30,000 cub.  yards  per  week,  has  Keen  let 
to  Messrs.  C.  Kuwolt  &  Co.,  engineers,  of  Wanga- 
ratta,  \  ic.  Tlie  pontoon  will  he  of  steel  throughout 
The  dredge  is  to  have  a  special  turbine  pnmp  and 
tandem  compound  engines  of  the  latest  type,  and  the 
buckets  are  to  l>e  diiect  couple  I,  without'  connecting 
link-.  The  whole  plant  will  be  fitted  with  electric 
light.  The  approximate  cost  of  the  dredge,  f.o  r 
Melbourne,  will  be  £14,000.  Mr  Tewksbury,  who 
is  figuring  upon  the  dredge  turning  over  a  minimum 
of  15,000  cuh.  yards  of  ground  per  week,  i-  c  infident 
this  plant  will  provides  useful  object  lesson  to  South 
African  mining  men,  in  Bhowing  what  Australian 
manufacturers  can  do.  The  construction  of  the 
dredge  Bhould  be  completed  in  about  -i\  months 
Australian  Mining  and  Engineering  Review,  J anuarv 
.-».  1910.     ■('.  B   - 
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(  \Y>  shall  ]„•  pit  isnl  tn  it  vu  "•  nun  Scu  itifie  "i    Tech- 
•  l  Work  st  nt  to  us  for  that  purpot 

Ore  Minim;  Methods.     By  W.  K.  Crank,  with  ."><; 

illustrations.     Demy  Bvo.     218  pp.     (Wiley  «v 

Son.)     12s.  0d.  net.  ' 

"  It  is  in  the  underground  methods  of  working  and 
handling  ore,  that  great  scope  is  at  present  possible 
for  improvements  and  economies  in  many  way-. 
Underground  we  are  in  the  dark  in  many  respects,  we 
deal  with  unknown  force-,  hence  we  cannot  exactly 
calculate  the  support-,  etc.,  needed,  too  much  money 

may  be  -pent,  or  to  little,  thereby  perhaps  inci 
ing  the  risk  to  life.  The  actual  ore  mining  methods 
are  essentially  the  practical  side  of  mining,  and  for 
each  separate  ore  body,  the  most  suitable  method  of 
working,  can  only  be  determined  by  actual  practical 
experience.  Experiments  in  thi-  department  are 
therefore  necessarily  etly,  yet  it  would  often 

pay  if  such  were  carried  out.  Miners  are  most  con- 
servative people,  each  mining  district  has  it- own 

method    of    mining    which    in    many    cases   could    he 

improved  npon.  Unfortunately  there  are  no  men, 
like  some  of  the  greater  scientists,  who  take 
up  the  stndy  of  mining  for  a  hobby,  a-  amateurs, 

who     would     have     the     turn-    ami     mean-    ol 

fully  studying  and   experimenting   in   the    vari 
mining    problems   in   different    parts  "i    the   world, 
at     the    mine-    themselves.     The    average    mil 
man  has  therefore  to  gain,  what  information  he  can 
From   books,  and  it    is  fortunate  that    he   has   such 
books  as  the  one  under  review  to  turn  to.     In    i 
Mini         -   thods,     the  author   ban  given  excellent 

general  descriptions  ol  the  various Jidda  ol  utoping 

uployed,  chiefly  in  the  mine*  in  Ameitca,  «itli 
i  heir  relath  >■  advunij 

le.ill\     pi   ICl  ICallj      p  '     lllldel 

ing      Props,    p    8,  t  lie  aul  hoi  l  hat    '  in 

iften 

provided,   which  consinl   ol  -le>ii    lengtl  ink 

■  ■i   between  the  ends  of  the  prop*  ■:  or 

111      an 

the       1: 
Hid       hel 
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Ore  in  the  Stopes,'  p.  15,  in  speaking  of  chutes  the 
author  seems  to  be  undecided  as  to  what  angle  the 
broken  ore  will  actually  run  down  a  curved  sheet  at 
metal  chute.  The  angle  depends  to  a  certain  extent 
on  the  size  of  the  chute  and  nature  of  the  broken  ore, 
but  under  the  most  favourable  conditions  it  will  be 
found  that  the  ore  will  not  run  at  a  Matter  angle  than 
•27  degrees.  The  author  concludes  with  a  chapter  on 
'  Cost  of  Stoping  *'  at  various  mines.  For  purposes 
of  comparison  these  are  useful,  when  the  type  of 
labour,  the  actual  prices  paid  per  lb.  or  ton  of  stones 
are  given,  etc..  but  are  of  little  use  for  comparing 
results  with  other  mines  in  various  parts  of  the 
world  when  only  the  cost  per  ton  of  the  various 
items  of  expenditure  are  given.  On  the  whole  the 
book  will  well  repay  studying,  especially  for  students 
reading  up  for  college  examinations.     (G.  H-S.) 


Abstracts   of   Patent   Applications. 


(C.)    546  09.     Charles  Harrison  Dixon  (1),  William 

Beaver  (2).     Mechanical  finger  for  receiving  and 

holding  gravity  stamps  when  idle.     25.11.0W. 

This  application  is  for  an  improvement  in   fingers 

for  holding  gravity  stamps  when  idle,  consisting  of  a 

separate  end  for  the  finger  which  is  worked  into  an 

incline  plane  fixed  in  a  casting  in  the  end  of  the 

finger  thereby  raising  the  stamp  high  enough  so  that 

the  cam    will   not   touch   it   when   the  camshaft  is 

revolved.     This  does  away  with  the  ordinary  cam 

stick. 

(C.)  36  10.  Frederick  George  Fell.  Stamp  safety 
clamp.  4.2.10. 
This  application  is  for  a  toggle  joint  clamp  for 
suspending  stamp  stems  and  the  like,  the  clamp 
being  hinged  on  one  side  and  having  a  hook  link  on 
the  other  side  for  quick  adjustment  and  removal. 

(C.)     45/10.     Frederick  Benjamin  Adolphe  Kirsten. 

Improvements     in     apparatus     for     recovering 

diamonds.  10.2.10. 
This  application  refers  to  the  use  of  an  endless 
belt,  mounted  after  the  manner  of  a  Frue  vanner, 
the  surface  of  which  is  covered  with  a  coat  of  grease. 
A-  is  well  known  diamonds  will  adhere  to  this  greased 
belt  and  means  are  adapted  for  continuously  remov- 
ing the  valuable  deposit  and  for  supplying  the  grease 
required. 

■     60  10.     J.   Pi.   Thurlow.     Improvements   in   or 

relating  to  apparatus  for  classifying  crushed  ore 

products.     21.2.10. 

This   application   refers  to  a  device  with  various 

modifications  for  classifying  crushed  ore  products  by 

hydraulic  separation  of  coarser  or  heavier  particles 

from  finer  or  lighter  material. 

The  device  consists  essentially  of  a  pipe  connected 
to  the  bottom  of  an  ordinary  conical  classifier,  this 
pipe  being  perforated  and  water  jacketed.  The  fl'.w 
of  the  classified  product  is  regulated  at  the  bottom 
by  a  conical  plug  adjustable  so  as  to  govern  the  size 
of  the  annular  discbarge  opening. 

69  10.     C.    F.    E.  0.   Schmitt.     Improvements 
in   tub':   mill  feeding  means,  also  applicable  in 
pari  to  spiral  pumps.     24.2.10. 
This  application  for  tube  mill  feeding  means  com- 
prises in  combination  a  casing  providing  a  receiving 
chamber  and   an  elevating  chamber   with  the  usual 
spiral  vane.  The  receiving  and  elevating  chambers  are 
-cptrated    by  a   partition    wall,  having  an    aperture, 
and    a   vane  set  at   an    angle  with  the  direction  of 


rotation  whereby  the  pulp  feed  is  led  into  the  elevat- 
ing chamber.  The  whole  apparatus  revolves  with 
the  mill  on  its  axis,  and  may  be  provided  also  with 
an  independent  central  opening  for  feeding  pulp 
directly  through  this  axial  aperture. 

(C.)  247/10.  C.  H.  Wilkins  (1),  J.  Wilshir  (2). 
Improvements  in  pipe  and  like  couplings. 

This  invention  relates  to  couplings  for  rapidly  con- 
necting lengths  of  pipe  whether  metal  pipe  or  hose, 
or  for  connecting  such  pipe  to  a  machine  or  for 
similar  purposes. 

The  inventors  cl  im,  in  the  coupling,  the  combina- 
tion of  a  male  and  female  element,  forming  between 
them  a  longitudinally  tapering  annular  chamber, 
with  a  resilient  washer  or  packing  ring  positioned 
within  the  said  chamber  to  make  contact  with  the 
adjacent  surfaces  of  both  elements  and  to  be  movable 
longitudinally  in  the  said  chamber  ;  the  said  washer 
to  be  also  exposed  t .  the  pressure  of  the  fluid  passing 
through  the  coupling  in  such  a  manner  as  to  force  it 
towards  the  smaller  part  of  the  annular  chamber  and 
thereby  cause  it  to  make  a  tight  joint  between  the 
coupling  elements. 

(C.)     473/10.     E.   H.   Martin.     Improvement  in  dis- 
charge means  for  stamp  mills  and  other  crushing 
machinery. 
The  device  consists  of  horizontal  bars  (a  kind  of 
grating)    traversing   the   discharge   opening,    spaced 
apart   to   pass   material    of   the  required  size,  their 
upper  surfaces  presenting  a  series  of  steps  collectively 
inclining  upwardly  and  outwardly  from  the  stamp  or 
equivalent. 

(C)     489/10.     M.  de  R.  de  Colombier  (1),  J.  Clement 
(2).     Improvements  in   separating  metallic  par- 
ticles from  their  admixtures. 
This  application  is  for  an  apparatus  for  separating 
metallic  from  non-metallic  substances  by  means  of 
an  electrical  discharge  passing  between  two  metal 
plates  arranged  face  to  face,  one  being  covered  by  an 
insulating   materal    on    which    the   powdered  ore  is 
placed. 

(C.)     535/10.     George   Mitchell.      Improvements    in 
and  relating  to  process  and  apparatus  for  the 
treatment  of  ores.     29.10.10. 
This  application  refers  to  a  smelting  furnace  of  the 
reverberatory  copper  type  in  which  a  portion  of  the 
hearth  is  replaced  by  a  converter  or  converters,  in 
order  to  utilise  the  heat  generated  during  conversion 
to  assist  in  the  smelting  of  further  portions  of  the 
charge.     The   smelting   hearth  is   at  a  higher  level 
than  the  converter  and  graded   towards  it,  so  that 
the  metal  drains  to  the  converter  as  it  melts.   Details 
are   given   of  its  application  in  various  forms,  and 
with  either  carbonaceous  or  oil  fuel. 
(C.)      536/10.       Ernest    James    Hume    (1),     Walter 
Reginald  Hume  (2).     Improvements  in  concrete 
pipes,  columns,  girders,  blocks,  and  other  struc- 
tural material,   and   method  of  and    means  for 
manufacturing  the  same.     29.10.10. 
This  invention  relates  to  a  method  of  and   means 
for  manufacturing  concrete  pipes,  columns,  girders, 
blocks,  and  other  concrete  structural  material  gener- 
ally,   whether   reinforced    or   otherwise,    but    more 
particularly  to  the  manufacture  of  pipes  for  water 
service,    drainage   and    other  purposes,   as   well    as 
hollow  blocks  and  other  hollow   structural   details. 
The   object   of   the  invention  is  to  more  effectively 
secure  the  packing  of  the  material  from  which  the 
pipes  and  other  articles  are  made  and  to  reduce  the 
30.*t  of  manufacture. 

In  this  invention  centrifugal  force  is  made  use  of 
for  packing  the  particles  of   the   cement  and  other 
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mateiial  together,  the  method  of  procedure  being 
such  that  by  making  use  of  centrifugal  force  in  the 
manner  described  in  the  specification,  the  outside  or 
surface  of  the  pipe  or  other  article  to  be  moulded  is 
completed  first,  the  inner  portion  being  gradually 
filled  in  or  built  up  until  the  complete  pipe  or  other 
article  is  made,  the  reinforcement  when  used  being 
first  placed  in  position  and  then  automatically  bedded 
into  the  structure  during  the  progress  of  manufac- 
ture. 

(C.)       538/10.       Hans    Charles    Behr     (1),     Charles 
Frederick  Eduard  Oscar  Schniitt  (2).     Improve- 
ments relating  to  the  Bub-division  of  stream-  of 
pulp  and  other  liquid.      1.11.10. 
This  application  is  for  apparatus  for  sub-dividing  a 
stream   oi   pulp  or  liquid   which  consists  in  forming 
the  same  into  a  circular  sectional  stream,   flowing  it 
in  a  vertical  direction  whilst  progressively  reducing 
its    cross    sectional    area    and    then    di.-persin^     it 
symmetrically  from  an  axis  to  form  a  sheet,  ami  split- 
ting said  sheet.     This,  in  the  appaialus  specified,  is 
accomplished    by  placing  a   conical    vessel,  with  an 
open   bottom,    concentrically   into   a  larger   conical 
vessel,  the  liquid  travelling  downward  in  the  smaller 
cone  and  then  upward  in  the  annular  space  between 
the  cones,  and  finally  falling  over  the  level  upper  lip 
of  the  outside  cone,  with  receptacles  dispersed  in  a 
ring  under  and  around  the  lip.     The  liquid    may  he 
mechanically  stirred  in  the  inner  cone. 

(C.)    543  10.     Carl    Niff  (1),    August    Brandes     2 
Improvements  in   and  relating  to  the  treatment 
of  liquids.     5. 1 1.10. 
This  is  a  process  of   treating  water  for  boiler  and 
similar   purposes  by  passing   it    rapidly  over  a  clean 
aluminium  surface  and   bo  producing  a  coagulating 
ettect    from     the    aluminium    removed     or    hydrate 
formed. 

(C.)    ."Ui;  H>.     Charles  Cuthbert  Freeman.     A  grind- 
ing pan  discharge  and  classifier.     8.11.10. 
Thi-  patent  refers  to  the  internal  application   to  a 
grinding  pan,  of  an  a  I  jus  table  outlet  consisting  of  a 
pipe    or    tube    which    may    be    set    at    any    required 
distance  from  the  centre  of  the  pan.     Advantage  i- 
taken    of    the    concentric    segregation   of    particles 
according  to  their  mas-  due  to  the  centrifugal  action 
produced  by  the  working  of  tin'  pan  for  obtaining  the 
discharge  oi  different  grades  of  pulp. 
(C.)    5(ii  lit.      Keinhold  Steinback.      Improvements 
iti  grinding  mills  and  the  like.      1711. 10. 
This  invention  relates  to  subdividing  a  tube  mill 
into  two  pan-  by  means  of  a  vertical  partition,   into 
a   preliminary   grinding   chamber    and    a    finishing 
chamber.    The  connection  between  the  two  chambers 
is  through  peripheral  openings  round  tin'  end  of  the 
first  chamber    discharging    into    a    circumferential 
chamber  carrying  a  circumferential  sieve.      Large 
openings  connected  to  the  spaces  inside  and  outeiue 
tie-  Bieve  connect  respectively  to  the  the  primary  and 
finishing  portions  of  the  mill,  the  first  for  the  return 
of  the  oversize  bark  to  the  prel iniinary  chamber  and 
tK  •  second  t<>  conduct  theundersize  which  has  passed 
through  the  Bieve  to  the  finishing  chamber. 
(C.)    -"-7"  in.    Peter  Andrew  Malone.    Improvements 
in    lubricating    the    bearings    of    cam     shafts 
22.11  10. 
This  relates  to  a  mean-  of  lubricating  the  bearings 
.mi  -haft-  by  means  of  a  pad  (or  pads)  consi 
i  porons  bag  or  envelope  containinif  solid  oi   -  mi- 
solid   grease,  these   bags  being  merelj    hud   on  the 
journal,  the  lubrication  lieing  effected  bj  tl 
exuding  through  the  pores  ->\   the  texture  without 
waste. 


(C.)  575/10.    James  Valentine  Coleman.    Apparatus 

for    separating     mineral     bearing     matter    Iron, 

Btreams  of  water.     •_'.">  l !.  10. 

This  application  i-  for  an  endless  sluice,  composed 

of  pliable  material  provided  with  pocket-  and   ridges 

and    suspended    between    endlc--    travelling    hell 

which   progressive  movement  is  imparted  by  mi 
of  carrying  pulh-y-. 
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Compiled   by  C.   II.  M.  KlSCH,    F.  M. Chart. Inst.  P.  A. 
(London),  Johannesburg  i  Member). 


(N.B. — In  this  list  (V)  means  provisional  sjxrifica- 
lion,  and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  ana  the  date  that  oj  filing.  J 


(P.)     562/10.      Rollo     Bowman     Ballantyue 
Martin  Wagner  (2).      An  improved  sprayer  tor  liquid 
solution-  and  the  like.       17.  1  1.  I". 

(l-.)  563/10.  Ca-ton  Jacquier.  Improvements  in 
the  precipitation  of  metallic  oxide-  in  solution. 
18.11.10. 

(C.)  564/10.  Woldemar  Bommel  (1),  Henry 
Thomas  Durant  (2).  Improvements  in  or  relating  to 
the  extraction  of  metal-  from  their  ores      18.11.10. 

i  1'.  i     oii")  In.     John  Wilson.      A  new  ami  improved 
match  (known  by  miners  nndei  the  name  of  •-,■] •■ 
stick  ")  used  for  lighting  fuse.     is.  1 1. 10. 

(P.)  567/10.  Bertram  Poidevin  Richardson. 
Iinprov  ements  in  pipe  and  similar  couplings.  21. 1 1. 10. 

(P.)  568/10.  Henry  Arthur  GoddartL  An  un- 
proved mode  of  building  in  concrete  and  apparatus 

therefor       21.11.10. 

(P.)  569/10.  William  Colin  lla/elhuist.  Tube 
mill  and  liner.     -_M.il.  In. 

(C.)    570/10.     Petei     Andrew    Malone.      Impro 
ments  in   lubricating  the  bearings  of  cam  -haft-. 
22.11.10. 

P.)  .">7l  10.  Bir  Joseph  Wilson  Swan  (1),  James 
Alfred  Kendall  (2).  Improvements  in  and  apparatus 
for  the  manufacture  of  alkaline  cyanides.     22  11.10. 

I'  572  ."  John  Coutts  Shaw.  A  new  or  im- 
proved device  for  detaching  from  their  Bpindles  the 

pointers  <>'  Bte  im  pn  ssure  _  tug  -  tin-  hand-  of  ti 

pieces,  and  the  like.     24.11.10. 

I'  i  .".;:;  in  Ernest  Holroyd Martin.  Apparatus 
for  sorting  ore  prior  to  milling.     24  II  in 

(C.i  575/10.  .i.im.-  Valentine  Coleman.  Appa- 
ratus for  separating  mineral  beating  matter  from 
streams  of  water.     25.  11.10. 

i         .77  m.     Thomas    Gaskell    Allen.     Improve 
ments  in  or   relating   to  acetylene 
25.1  I.  M 

r  ,    57/010     ■    i'il  b   Graham  Mom-.     Improved 

-epl  ic  tank-  for  t  r   al  In    lit   ol  26,  I  I  ,  I" 

r  i    :,si  10     Joseph  Gouldie      Method   oi   auto 
matic illy  collecting  and  extracting  dust  and  explo- 
sives fumes  from  the  atmosphere  made  '•>  rock  drill- 
ing machines  ami  blasting  underground.     2H  11.10. 

(P  i    582  10.     Pred  tor  Wi    i  inj  8  k  anion. 

Improved  appi  am-   to   produce 

lited  levers  and  eccentric  epicyclohial   motions. 
28  M   l" 

r      585  lo.     Wil  \n  improved 

couplii  _•  i  •! 
the  like.     28  11  10. 
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(P.)  5S4/10.  Joseph  William  Poester(l),  Edward 
Henry  Johnson  (2).  Improvements  in  apparatus  for 
separating  the  solids  from  the  liquid  of  ore  pulp. 
23.11.10. 

(P.)  585/10  George  Anderson  Robertson  (1), 
Charles  Thomas  Stephens  (2).  Improvements  apper- 
taining to  the  mortar  boxes  of  stamp  mills.  29.11.10. 

(P.)  586/10.  Oswald  Robert  Rushton  Hampson 
(1),  Henry  Algernon  Hampson  (2).  Improvements 
in  means  for  actuating  shaking  chute  conveyors. 
30.11.10. 

(P.)  587  10.  Otto  Lenz  (1),  Joseph  Amos  Mills 
(2).  Improvements  in  the  fixing  of  hammer  heads 
and  other  similar  tools  to  their  shafts  or  handles. 
30.11.10. 

(C.)  58810.  Charles  Kratt.  An  improved 
method  of  and  apparatus  for  heating  water  by  elec- 
tricity.    2.12.10. 

(C.)  589/10.  George  Johnston.  Improvements 
in  or  relating  to  crushing  or  grinding  auriferous 
quartz  and  other  hard  ores  or  substances.     2. 12. 10. 

(C.J  590/10.  George  Johnston.  Improvements 
in  or  relating  to  filtering  apparatus.     2. 12. 10. 

(C.)  591/10.  Harry  Pauling.  An  improvement 
in  the  process  of  treating  aqueous  nitric  acid  and  the 
like  with  sulphuric  acid  and  other  hygroscopic  sub- 
stances.    2.12.10. 

(C.)  592/10.  Harry  Pauling.  Improved  method 
of  concentrating  aqueous  solutions  of  nitric  acid. 
2.12.10. 

(C.)  593/10.  Nikola  Tesla.  Improvements  in 
fluid  propulsion.     2.12.10. 

(P.)  594,10.  Arthur  Ernest  Walker  (1),  James 
Cramond  Walker  (2),  Safety  device  for  mechanical 
haulages.     2.12.10. 

(P.)  295/10.  Henry  Crawford  Boyd  (1),  Robert 
Henderson  (2).  Improved  concrete  vibrating  mould- 
ing machine.      2.12.10. 

(C.)  596/10.  Otto  Stehang  Tonnesen.  Improved 
apparatus  for  sampling  slimes  and  other  liquids. 
5.12.10. 

(C.)  597/10.  Louis  Lnmiere.  Improvements  in 
acoustic  instruments      5  12.10. 

(C.)  598/10.  William  Henry  Leonard.  Improve- 
ments in  or  relating  to  quick  couplings.     5.12.10. 

(C)  599  10.  Daniel  Shaw  Wangh.  Improve- 
ments in  or  relating  to  rock  drills.     6. 12  10. 

(C.)  600/10.  Thomas  Brown  Baillie.  Improve- 
ments in  suction  cleaning  apparatus.     6.12.10. 

(P.)  601/10.  James  Leslie  Mitchell  (1),  William 
Wright  Greathead  (2).  Improvements  in  safety 
catch  mechanism  for  mine  skip  cages  and  the  like. 
6.12.10. 

(P.)  602  10.  Clifford  Arnold  Maclean.  Contriv- 
ance for  the  prevention  of  miners'  phthisis.     6.12.10. 

(C.)  603/10.  Frederick  Stubbs.  Improvements 
in  safety  amalgam  receptacles.     8.12.10. 

(C.)  605/10.  Carl  Ludwig  Valentin  Zimmer. 
Process  for  increasing  the  heat  resisting  properties 
of  bituminous  or  tarry  materials.     9.12. 10. 

606/10.  Arthur  Thomas  Collier.  An  im- 
proved manufacture  of  tlexible  material  from  india 
rubber  and  the  like.     9. 12. 10. 

(P.)  607  10.  John  Archibald  Maclachlan  (1), 
Andrew  Trimble  (2).  A  new  sewerage  apparatus 
for  mines  and  the  like.     9.12.10. 

(P.)  608/10.  Alfred  George  Newkwy  Burden. 
Improvements  in  guides  for  the  stems  of  the  stamps 
of  -tamp  niilK     9. 12. 10. 

(P.)  611/10.  Paul  Arnold  von  Wildenrath.  Im- 
provements in  rope  ^'ii|i>.     lo  12.10. 

(P.)  612/10.  Louis  Lumiere.  Improvements  in 
acoustical  instruments.     10. 12.  In. 


(P.)  613/10.  Paul  Millington  Jerrard.  Improve- 
ments in  and  relating  to  flying  machines,  airships, 
and  the  like,  and  in  apparatus  therefor  partly  applic- 
able also  to  other  motor  actuated  machines.   12. 12. 10. 

(P.)  614/10.  Hans  Peter  Rasmussen.  Composi- 
tion for  the  use  of  electrical  insulating  and  other 
commercial  purposes.     12. 12. 10. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  gxiarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  noticed 
of  non-receipt  of  Journals  and  Notices  at  once. 


Bass,  K.  C. ,  l\o  Louw's  Creek ;  Rhodesia  Esperanza 

G.  M.  Co.,  Ltd.,  Umsweswe,  Rhodesia. 
Bissett,   A.   C.,  t/o  Scotland  ;  P.   O.  Box  65,  East 

Rand. 
Cullen,   W.    l/o  Modderfontein  ;    c/o  British  S.A. 

Explosives    Co.,    Ltd.,    612    Salisbury    House, 

Finsbury  Circus,  London,  E.C. 
Davies,   Edward,   l/o  England  ;   Antelope    Mine, 

Matopos,  Rhodesia. 
Dodd,  M.,  to  P.  0.  Box  2486,  Johannesburg. 
Evans,   Lewis,   l/o  Gwelo ;   16  Lonrho  Buildings, 

P.  O.  Box  547,  Salisbury,  Rhodesia. 
Ford,   S.    H.,    l/o  Bristol:    5,   The   Manor    Way, 

Blackheath,  London,  S.E. 
Gilbert,  T.  W.,  l/o  Johannesburg  ;  S.A.  Tin  Mines, 

Ltd.,  Doornhoek,  P.  O.  Naboomspruit  Station. 
Isaacs,   R.  McL,  to  c/o  C.  Dixon,  P.  O.  Box  305, 

Bulawayo. 
Jack,  W.  D.  to  P.  O.  Box  54,  Cleveland. 
Jolly,   T.  S.,   l/o    Jubilee  Mine;  City  Deep,  Ltd., 

P.  O.  Box  1447,  Johannesburg. 
LlNDHORST,  R.,  l/o  Cleveland  ;  Kingwilliams  Town, 

C.C. 
Mackay,  A.  N.,  l/o  Mexico;  Caley,  Leopold  Road, 

Wimbledon,  London,  S.W. 
Mackilligan,  H.  R. ,  l/o  W.  Australia:  The  Toll, 

Horeham  Road,  Sussex,  England. 
Mather,   T.    W.,   l/o  W.    Africa;    810,    Earlham 

Street,  Pasadena,  Cal.,  U.S.A. 
Morrison,  S.,  to  City  Deep,  Ltd.,  P.  O.  Box  1411, 

Johannesburg. 
Mumford,    F.    T.,    to   P.    O.    Box   244,    Salisbury, 

Rhodesia. 
MURDOCH,    R.,     l/o    Johannesburg  ;    Bantjes   Con- 
solidated Mines,  Ltd.,  P.  O.  Box  2,  Florida. 
New,  W.  Stanley,  l/o  Germiston  ;  Green  Hill  Park, 

Eversham,  England. 
Parsons,  C.  E.,  to  P.  O.  Box  213,  Bulawayo. 
Pearce,  John,  l/o  Devon;  The  Laurels,  Willsbridge, 

near  Bristo1,  England. 
Robertson,  J.  R.  H.,  l/o  East  Rand  ;  Fern  Clifr'e, 

North  Mov.nt  Vernon,  near  Glasgow,  Scotland. 
Robinson,  C.  A.,  to  P.  O.  Box  27,  Jeppestown. 
ROBINSON,    R.    W.,    l/o    Penhalonga  ;     East    Rand 

Propy.  Mines,  Ltd..  P.  O.  Box  220,  East  Rand. 
SAWYER,  H.  E.,  l/o  East  Rand  ;  (  inderella  Consoli- 
dated, Ltd.,  P.  ().  Box  75,  Boksburg. 
Stanley.   Prof.   G.   H.,  l/o  Johannesburg  ;  2  High- 

lield  Road,  Edgbaston,  Birmingham. 
Wade,    R.    A.,    l/o   Bulawayo;   The    Dawn    Mine, 

Turkois  P.  O.,  Gatooma,  Rhodesia. 
WESSELS,   J.   J.,  l/o  Nigel;  Robinson  Deep  G.  M. 

Co.,  Ltd  ,  I'.  <).  Box  1488,  Johannesburg. 
WlLMOTH,  L.  J  ,  l/o  Barberton  ;  c/o  A.  H.  Wilmoth, 

Solicitor,     Brunton    Chambers,    Collin     Street, 

Melbourne,  Australia. 
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Proceedings 

AT 

Ordinary  General  Meeting1, 
February   18,  1911. 


R. 

A. 
G. 
of 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
February  18th,  Dr.  James  Moir  (President)  in  the 
chair.     There  were  also  present  : — 

51  Members  :  Messrs.  C.  B.  Saner,  W. 
Dowling,  Tom  Johnson,  E.  J.  Laschinger,  H. 
White,  NY.  A.  Caldecott,  E.  H.  Johnson,  R. 
Bevington,  A.  McA.  Johnston  (Members 
Council),  E.  L.  Adams,  S.  Beaton,  G.  H.  Beatty, 
W.  Beaver,  A.  J.  Bowness,  J.  Brown,  J.  Chilton, 
M.  H.  Coombe,  W.  M.  Coulter  W.  J.  Creasey, 
M.  Dodd,  M.  J.  Doyle,  A.  L  Edwards.  R. 
Gascoyne,  W.  L.  Hamilton,  J.  H.  Harris,  A.  B. 
Inglis,  A.  J.  Johnson,  W.  W.  Lawrie,  G.  A 
Lawson,  H.  S.  Macgregor,  L.  Mark>,  H.  Meyer, 
Prof.  J.  Orr,  E.  Pam,  C.  S.  Parry,  J.  F.  Pyles, 
E.  Roberts,  K.  K.  H.  Sartorius,  A.  Schwarz, 
G.  H.  Smith.  Ralph  Stokes,  J.  A.  Taylor,  W.  A.  ('. 
Tayler,  A.  Thomas,  C.F.Thomas,  I'.  W.Watson, 
J.  Watson,  E.  M.  Weston,  and  A.  Wilkinson. 

17  Associates  and  Students:  Me-srs.  If.  AbttO, 
J.  Gibson,  T.  W.  Gilbert,  J.  8.  Grace,  A.  King, 
II.  G.  Kirkland,  L.  T.  Ley-son,  II.  .1.  v.  d  Merwe. 
II.  A.  Pattle,  F.  J.  Pooler,  11.  Sawyer,  II. 
Stadler,  A.  H.  Thomas,  .J.  Thorlund,  I.  Tom, 
E.  ■'.  Wiseman  and  A.  L.  Wright 

30  Visitors,  including  Sir  Wm.  Preece,  K. <'.!!., 
F.R.S.,  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  monthly  meet: 
is  printed  in  the  January    Journal,    wers    oon 

tinned. 

Messrs.  It.  (i.  Bevington andTom  Johnson  w 
appointed  scrutineers,    and    alter  their  scrutiny 
of  the  ballot   papers,    the  President   annoui 
that  all  the  candidates  for  membership  had  been 
unanimously  elected,  as  follows  : — 


Dickson,  Gordon  Phaser,  London  and  Rhodesian 

Mining  and   Land  Company,  Limited,   Lonrho 

Buildings,     Salisbury,      Rhodesia.        Mining 

Engineer. 
Hawlky,  Thomas,   Commercial  Hotel,  Salisbury, 

Rhodesia.     Miner  and  Prospector. 
Izod,  Edwin  Gilbert,  Messrs.  H.  Eckstein  &  I 

1'.    O.    Box    U!l,    Johannesburg.      Mechanical 

Engineer. 
Laurie,  Rohi  m   Anthony,  Crown  Mine-.  Limited. 

P.  o.  Box  158,  Pordsbnrg.     Shift  B 
Lilly,    Alexander,    Piincess    Estate   and   Gold 

Mining    Company,    Limited,    1*.   0.    Box    114 

Boodepoort.     Mill  Manager. 
The  Secretary  :     Since  the  last  meeting  "f 

the  Society  the  following  have  been  admitted   bj 
the  Council : — 

A  -  Associates. — 
Km-.  Charles    William   Rose,   Knights  D 

Limited,  P.  0.  Bos  143,  Germiston.    Cyanider. 
Jameson,  John  Julius  Irvine,  P.  <».  Rooioerg, 

\\  armliatli-.      .Mine  Manager. 
Tamplin,  Eric  Rornry,  Perreira   Deep,  Limited. 
P     0.    Box    ">!i77,    Johannesburg.      Rednetion 

Work-  Learner. 

Taylor,  Michael,  Prin  ite  and  Gold  Mining 

Company,  Limited,  I'.  < ).  I!t>\  ill.  R lepoort, 

Cyanider.     (Transfer from  Student  /><•//.) 

Vawter,  J.  1'..  Knights  Deep,  Limited,  I'.  O.  Box 
143,  Germiston.     Mining  Engineer. 

Welsford,    Huberi    Merkdith,    Knights    Deep, 

Limited,    P.O.   Box    I  13,  <  "'i  mistOU.      Cyanidei 

Wilson,!  i   ildwell,  Mysore  Gold  Mining 

Company,      Limited,      Marikuppam,      Mj 

State,  S.   India.       Chemi-t. 

neral  Busnri 

The  President:     I  have  some  more  «.]; 
-li'iw  you  in  connexion  with  the  mine-air  question. 
They  were  done  in  order  t<>  see  if   the  fog   "f  up- 
cast shafts  (which  is  due  to  rarefaction   contained 
any  silica  particles,      Mr    Hildiek    Smith 
the    -ample-    l.\  ring    glucose   slide-   for    1  ."> 

minutes  underground  near  the  apcasi  -halt  of  the 
Perreira  G     M.     a  mine  which  contains   much 
timbering.     The  top  one  shows  no  silica  l 
fungus  Glamenl  and  d 

i .     Sal  cell  which  i 
from  -kin  or  epithelium.    The  lower  one  sh 
a  large  piece  of  d<  timber  about   |   mm 

■ 
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Organic  Dust  from  Ferreira  G.  M.    x    800. 


-Silica. 


From  Air  of  Ferreira  G.M.    x   500. 


Feb.  1911 


Getu  ml  But 


:<:  l 


The  President  introduced  Sir  William  H. 
Preece,  K.C.B.,  F.R.S.,  who,  he  pointed  out, 
should  be  very  well  known  to  them  all  as  one 
of  the  pioneers  of  electricity,  particularly  in 
wireless  telegraphy,  and  who  had  an  announce- 
ment to  make  as  to  a  scheme  for  the  advancement 
of  mining  and  metallurgy,  namely,  the  Bessemer 
.Laboratory  at  South  Kensington. 

Sir  William  Preece,  who  met  with  a  hearty 
reception,    said  :    Gentlemen,  it   gives   me  great 
pleasure  to  renew  my  acquaintance  with  Johannes- 
burg.    I  was  here  six  years  ago  with  the  British 
Association,  but  I  had  not  then  acquainted  myself 
sufficiently   with   the  peculiarities  of   the  atmo- 
sphere   in    the    Transvaal.      I    was    rather  more 
interested  in  the  new  scenery,  so  much  so  that  I 
was  from  5  o'clock  one  cold  morning  until  late  in 
the  day  examining  the  beauty  of  the  scenery  from 
the  platform  of  the  train  with  the  result   that    I 
caught  a  severe  chill,  but  I  managed  to  struggle  one 
day  into  one  of  the  sections  and  read  a  paper  on 
"  Wireless  Telegraphy."  I  was  subsequently  taken 
all  round  about  and  1  saw  distinctly  the  nucleus  of 
something  that  was  going  to  be  very  big  and  very 
satisfactory.     I    come  here  now  six  years  after- 
wards and  I  find  that  in  every  respect  my  anticipa- 
tions have  been  realised.     The   place   has  grown 
immensely;  the  population  is  greater.  Institutions 
for  the  promotion  of  the  practical  application  of 
science  are  growing  fast,  and  the  result  is,  I  find 
myself  now   in    what   I  firmly  believe  to  be  the 
greatest  centre  of  electrical  enterprise  and  electrical 
energy  in  the  British  Empire.      We  have  nothing 
so  astounding  to  show  the  Britisher  at   Home  as 
what  you  have  to  show  him  here.      It   passes  all 
human   understanding  to   see   the  rate  at  which 
things  have  grown.    I  am,  however,  bound  to  3ay 
that  during  the  past  six  years  we  have  not  b< 
quite  idle  at  Home.     One  of  the  movements  in 
which  I  have  taken  a  very  active   part   has  been 
the  work  of   the  Standardisation   Committee.      I 
have  been  a  member  of  the  Electrical  Standards 
Committee  since  its  formation,  about  thirty  years 
ago,    and    we    have    done    well.      Our    electrical 
units  are  in  universal  use.     We  have  established 
standards   that   are    being  followed    everywhere, 
but  we  are  not  satisfied  with    the    first  and  g 
point  we  started  with.      It   was   not   BO   much   to 

iblish    a    system   of   measurements,    but    to 
start   with  firm   decisive  definitions   which   shall 
clearly  express   to   everyone    the    propertie 
materials,    the    nature     of     operations,    and    the 

result  of  actions.  In  the  same  way.  strangers  like 
myself  who  come  here  would  wish  very  much 
that  we  had  a  dictionary  of  the  terms  which  have 
grown,  flourished  and  stayed  here,  but   are  not 

well    known    in    distant  places  like  | r  old 

London.      I     would  it    that   you   should   be 


asked  to  give  us  clear  and  well  thought-out  defini- 
tions of  such  things  as  slime,   sand,  concent 
tailing,  etc.,  things  common  to  everyone    of  \ou, 
but  things  we   know    precious    little    about    until 
we  get  here.     Now  that  leads  me  to  this,  th.it   I 
also  notice  the  great  strides  that  have  Keen  made 
in  the  advance  of  education,  and  it  is  in  \. 
education,  more  than  any  other  that  we  want   to 
see  progress  made.      We  are   doing    very  well   in 
London.      To-night    the    principal    object  ot   my 
remarks  is  to  lead  you  up  to  the  fact  that  wi 
establishing     in     London     what     I     think     will 
prove  to  be  the  most   perfect  laboratory  for  min- 
ing and  metallurgy  that  is  to  be  found  anywhere. 
It  arose  in  this  way.      A  good  many  years  ago   it 
was     decided     to     erect    a    memorial    to    Henry 
Bessemer,    and     a     committee     was     formed     to 
organise  the  collection  of  funds   for   the  erection 
of  this  memorial.      We  did   very  well.      Our   late 
King  Edward  VII.  laid  the  foundation  stone  of 
the  building.    We  have  every  reason  to  hope  that 
the     laboratory      will      be      opened     by     King 
George    V.,    not    very    long    after     the    Cor 
tion.     The  building  itself  is  complete.    It  i-.  is 
far  as   we  are    aware,  the   largest    laboratory  of 
the  kind  in   any  part    of   the    world.      It    will    be 
equipped    with  every  possible  form  of    ipparatus 
that  will  contribute  to  the  complete  education  of 
the  mining  and  metallurgical  engineer.      We 
promised    help    in   all   directions.      We   want   the 
help  and  assistance  of  the  British  manufacturers. 
They  are  rather  difficult  gentlemen  to  move.      In 
America  if  they  want  anything   for    a    laboratory 

the  American  engineers  vie  with  each  other  in 

supplying  apparatus  and  never    think   of   ma! 
a   charge.      In    England,   the   first    thing  if  tt 

me   money    in    hand,  and    it    is   known   that 
on   apparatus   is  required,   is  to   be  waited 

upon  by    some    agent   who  wants    to   get   a  g 1 

older.      That    is    not    what    we    want.      We   want 

them  to  come  forward  and  Bimply  say  "  I  will  let 

yon    have    this,"    and    then    we     shall     get     our 

apparatus  right  up-to  date  and  ready  for  use  with 
out  having  to  paj   i£  ommissions  and  manu 

•  orers'  profits. 

.\    there   is  an    idea   that    we   are   rati 
behind    in    England    in     technical     education 

1   do   not  think  that  isjtLSt,      I  do  not  know  : 
there  is  any  technical  institute  in  this  world  thai 

ha-  been  >  isful  in  sending  accomplisl 

student-    out    into   the   world    as   our   School 
Mire  '.-  iin,  if  you  take  Naval  Architecture  I 

do  not  believe  tin  re  i-  .my  country  that  cw\  show 

student-  d  Architecture  who  have  acquired 

such  positions  and  such  great   eminence.     1  d  • 
not  think  I  should  far  wrong  in 

that   we  are  not  wi y  much  behind  in  <•!•   ti 
engio  'it  tot  perhaps  to  do  that  i  r 

I  .an   only   do    it   by    mak::  >ast,  as   I    WSJ 
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the    first    to    establish    a    school    of   electrical 
engineering.       That    was    in    Southampton    in 
the  early  sixties.     I  turned  out  two  or  three  good 
students.     One  of  the  earliest  was  Prof.  Ayrton, 
who  lectured  to  you  when  the  British  Association 
was    here.     Another    one,  who   was    by    far  the 
most  able  man  I  ever  had  with  me,  and  who  (very 
foolishly    I    think)   dropped     engineering,     was 
Sir  James  Sivewright     I  only  want  to  mention 
these  facts  to  point  out  to  you  how  interested 
I  am  in  the  advancement  of  education.     I  cannot 
suggest  anything  to  improve  the  conditions  of 
education  in   this  country,   especially  when  we 
are    here    in    a    building    erected    for    the    very 
purpose.     We  have  nearly  completed  in  London 
the  Imperial  College  of  Science  and  Technology, 
of  which  we  shall  be  proud.     I  am  not  going  to 
ask    for  anything,  but   I  say   this,  that   if  I  am 
spared  I  shall  come  here  again  one  or  two  years 
hence,  and  I   am  sure  I   shall   find   in  this  very 
live   place  a    constant    steady    improvement.      I 
have  visited  America  four  times,  and  spent  three 
months  there  on  each  occasion,  and  I  have  come 
back  from  America  with  the  feeling  that  there  is 
something  in  the  electrical  contact  between  Briton 
and    American    to    the    great    advantage   of  the 
Briton,  for  he  acquires  by  this  contact  a   species 
of  electrical  energy.      He    is   a   better  fellow  to 
work  with,  and  knows  his  work  better.    I  believe 
the  reason  to  be — not  that   there  is  any  racial 
difference  between  American  and  Briton — that  the 
former  lives  in  an  atmosphere  totally  different  to 
that    of    London.     There    is    an    atmosphere — a 
champagne-like   atmosphere   in  the  States  which 
makes  one  lively  immediately  one  gets  there.    You 
never  tire  there.  You  work  all  day  there.   I  come  to 
Johannesburgand  find  that  you  are  all  imbued  with 
the  same  kind  of    champagne   effect.     In    your 
low    atmospheric    pressures,     in     your    climate, 
in  your  surroundings,  and   in  the  busy   world  in 
which    you   live,  there    is    not    much   difference 
between  the  life  of  the   Johannesburger   and  the 
very    active    New  Yorker.     There   were    several 
young  Britons   who   came  out    with   me  on  the 
steamer.     It  is  good  for  them  to  come  to  such  a 
place   as   this,  for  we  are  kept  down  at  Home  by 
our  atmosphere  and  climate.     We   have   not  the 
gorgeous  sun   you  have   here,  we  have   not  the 
air  you   breathe,  and   we  are  utterly  deficient  in 
that   energy  such  as  managers  here  possess,  sup- 
ported  1')"  the  enormous  capital  you  have  at  your 
command.      When    we    in    England    want  capital 
for  any  purpose  we  cannot  get  it.  There  is  some- 
thing in  the  company  promoter  which  deters  the 
public;  from  subscribing.      As  an  active  exponent 
of  new  things  electrical  I  have  almost  cried  over 
the   way  our   proposals  are   met  by  the  financial 
members  of  the  City  of  London.     1  will  give  you 
one  case.      I  had  a  little  apparatus  that  might  be 


useful  for  anyone,  for  household  purposes,  for 
office  purposes,  and  for  many  other  purposes,  even 
Government  purposes.  I  only  wanted  £10,000 
to  start  this  thing,  and  I  went  to  one  of  the 
leading  men  on  the  Stock  Exchange,  a  personal 
friend,  tie  was  a  very  wealthy  man  and  one 
who  was  connected  with  a  great  many  successful 
undertakings.  He  said,  "  Well,  what  do  you 
want  T  I  said  "  Only  £1 0,000."  "  Pooh  !"  he 
said,  "If  you  want  £200,000  or  £300,000  I 
could  do  something  for  you  ;  but  £10,000,  we  do 
not  look  at  that  on  the  Stock  Exchange  ! ''  The 
result  was  I  did  not  get  my  money  from  him  ;  I 
had  to  get  it  myself  !  Gentlemen,  I  have  had 
the  great  pleasure  of  coming  here  to-night 
and,  whatever  I  have  said  has  been  with  the 
firm  desire  that  you  will  go  on  as  you  are  going, 
and  that  in  the  immediate  future  I  may  come 
here  again  and  find  as  great  an  advance  in 
Johannesburg  as  in  the  last  six  years. 

Mr.  E.  J.  Laschinger  (Member  of  Council)  : 
We  very  much  appreciate  Sir  William  Preece's 
remarks   to  us.     He  has  taken   the  trouble    to 
come  here  to  see  the  Society  at  work,  and  to  give 
us    encouragement.      I  ihink   it   a  great  honour 
when  a  man  of  Sir  William's  standing  comes  here 
to  say  what  he  has  said.      He  has  told  us  about 
the  marvellous  developments  which   have    been 
made   in  Johannesburg  since  he   was  here  last, 
and  expressed  the  hope  that  we  will  continue  to 
expand  and   progress.      Further,  with  regard  to 
the  mining  and  metallurgical  laboratory  which  is 
being  opened  in  London,  we,  as  a  Society,  ought 
to  take  a  lively  inteiest  in  it  as  much  as  possible, 
and  keep  in  touch  with  what  is  going  on  in  the 
great  financial  centre  of  the  world.    It  is  to  some 
extent  perhaps  a  fallacious  idea  that  the  people 
in  England  are  behind  the  times.     It  might  have 
been   true   some  time   ago,  but   they  have  taken 
the  challenge  up,  and  we  all  know   that   a  great 
deal  of  the  best  work  in  the   mining   and   metal- 
lurgical   world   emanates    from    London   to-day. 
This  is  because  they  have  obtained  the  co-opera- 
tion and  assistance  of  various  technical  societies  and 
workers  all  over  the  world.     They  have  recognised 
the  principle  that  science  is  universal,  and  that  the 
best  results  are  achieved  by  all  working  together, 
concentrating  their   ideas,  and  putting   the  best 
forward  as  a  standard  for  those  who  come  after 
to  start  from.     I  think  I  am  voicing  the  opinion 
of  members  when  I  say  that  we  owe  Sir  William 
a  hearty  vote  of  thanks  for  attending  our  meeting 
this  evening. 

Sir  William  Preece  :  I  need  hardly  say  lam 
very  thankful  to  you  all  for  the  kind  reception 
you  have  given  my  remarks.  I  wish  they,  had 
been  a  little  more  carefully  considered,  but  at 
the  same  time  I  think  I  have  speken  rather  more 
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General  Business. 


from  the  heart  than  the  head.  I  have  taken  every 
possible  opportunity  to  find  out  what  you  are 
doing  here,  and  during  the  time  I  remain,  I  shall 
probably  worry  a  few  more  of  you  to  give  me  a 
little  further  information. 

The  President  (Contributed):  I  have  just 
received  from  Mr.  A.  C.  Claudct  an  account  of  the 
Imperial  College  of  Science  and  Technology,  from 
which  the  following  extract  will  be  interesting  : 

The  Mining  Department.  —  "The  main  entrance 
to  the  mining  section  will  be  in  Prince  Consort 
Road,  and  the  buildings  in  their  entirety  occupy 
a  space  of  about  H  acres,  with  a  frontage  to 
Prince  Consort  Road  and  to  Exh'bition  Road. 
The  buildings  will  accommodate  the  mining, 
■metallurgical,  geological  and  engineering  de- 
partments—  the  three  first  named  being  to  the 
west  of  the  building  and  the  engineering  depart- 
ment to  the  east.  The  mining  department  includes 
on  the  ground  floor,  a  large  court,  lighted  from 
the  roof,  about  246  ft.  long  x  125  ft.  wide. 

Another  court  adjoining  will  contain  the  roast- 
ing and  smelting  furnaces,  in  connection  with 
which  are  the  laboratories  for  wet  and  dry  as: 
with  balance-room,  lecture-room,  laboratories  for 
micrography,  pyrometry,  electro-metallurgy,  the 
advanced  course  of  metallurgical  operations,  and 
the  equable  temperature  room.  In  connection 
with  the  mining  department  are  two  large  lecture- 
rooms,  museum  and  drawing  office,  machinery, 
assay,  laboratory,  and  departmental  library, 

The  geological  department  on  the   Becond  floor 
contains  laboratories  for  palaeontology,  petrol 
mineralogy,  economics  and  rock  cutting,  a  museum 
86    ft.  x  40    ft.,   elementary    laboratories,    la 
drawing  office,  and  research  rooms. 

All  the  buildings  will  be  of  the  latest  construc- 
tion, fire  resisting,  amply  lighted  in  both  rooms 
and  corridors,  and  laid  out  on  simple  and  direct 
lines,  with  easy  Btaircases  and  lifts  at  frequent 
points  and  good  cartway  approaches  at  the  p  B.I 
to  all  departments.  There  will  also  be  large  Btore 
rooms  and  separate  cloak  and  lavatory  accommo- 
dation for  staff  and  servants.  The  building  will 
be  lighted  throughout  with  electricity  and  beat*  d 
by  hot  water  and  by  Bteam,  both  electric  current 
and  steam  being  probably  supplied  from  the 
tral  station 

There  is  a  plot  which  lies  to  the  north  of  hi: 
Consort    Road,    and    here    the    building    to    • 
ted  will  contain  on  the  ground  door  a  Ion 

hall,    large  dining-room    and    kitchens,    smok 
room,  ladies',  guests'  and  committee  rooms.     On 
the  upper  floor  will  be  provided  a   large  coi 
and  debating  room,  to  be  used  also  as  gymnasium 

library    and     reading-room,    and    loom-    I 
with  a  separate  entrance. 

'The    Bessemer    Laboratory.       The     1'.' 
Laboratory  is  no*  I  nipped  with  machu 
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It  is,  as  already  stated,  a  top-lighted  building 
about  240  ft.  x  125  ft.,  with  large  upper  ore 
sampling  floor,  an  upper  concentration  floor,  and 
a  main  concreted  lower  floor.  All  the  usual  type 
of  wet  and  dry  crushing  machines  will  be  installed 
with  amalgamation,  concentration,  cyaniding  and 
other  processes,  arranged  for  practical  working 
scale  tests  of  ores.  In  the  metallurgical  depart- 
ment there  will  be  various  types  of  furnaces  to 
illustrate  the  teaching  courses  ;  the  chief  object 
of  the  whole  arrangement  being  for  the  purpose 
of  illustrating  in  a  practical  manner  the  teaching 
work  of  the  professors. 

The  installation,  though  far  from  complete, 
already  comprises  a  five-stamp  battery,  two-stamp 
battery,  two  crushers,  a  Huntington  mill,  two 
ball  mills  and  elevators,  all  of  full  size  such  as 
would  be  found  in  operation  at  an  ordinary  mine. 
In  fact  the  laboratory  is  on  a  scale  commensurate 
with  the  working  of  a  good-sized  mine.  It  is 
quite  correct  to  say  that  no  such  laboratory  exists 
in  any  other  part  of  the  world. 

Xo  doubt  seems  to  be  felt  that  the  mining 
building  will  be  completed  by  the  end  of  the 
year,  from  which  time  the  training  of  the  future 
mining  engineer  and  metallurgist  will  be  on  an 
infinitely  broader  and  more  satisfactory  basis 
than  it  has  ever  previously  been. 

How  the  Movement  Originated. — The  move- 
ment was  started  by  the  Institution  of  Mining 
and  Metallurgy  in  1901,  and  has  been  well 
described  by  Mr.  McDermid,  its  secretary,  as 
"  for  the  co-ordination  and  re-organisation  of 
higher  technological  education  at  South  Kensing- 
ton.'' The  Government  of  the  day  has  been 
most  sympathetic,  as  no  one  can  doubt  who  reads 
the  speech  of  Mr.  Haldane  at  the  annual  dinner 
of  th>'  Institution  some  eighteen  months  ago. 

What  the  College  will  do  for  the  Student. — 
Having  thus  described  the  Imperial  College  of 
Science  and  Technology  in  its  relationship  to  the 
industries  of  mining  and  metallurgy,  it  is  well  to 
be  precise  in  stating  what  it  is  calculated  to  do 
for  the  student  in  both  "these  branches  of  his 
profession. 

-M  r.  Claudet  says  :  Let  anyone  go  to  South 
Kensington  and  examine  what  is  being  done 
there,  and,  if  previously  unacquainted  with  the 
subject,  he  will  be  astonished  at  what  he  sees. 
Practical  metallurgical  work  is  there  to  be  con- 
ducted on  a  large  .scale  in  the  new  Bessemer 
laboratory.  Much  of  the  equipment  which  is  of 
an  elaborate  kind  is  being  provided  out  of  the 
Bessemer  Memorial  Fund,  and  a  large  amount 
■  1  ready  been  spent. 

The  contention  running  through  a  recent 
article  in  the  Mining  World,  entitled  "How  to 
Train  Miners,"  was  that  the  instruction  given  in 
the  School  of   Mines  (temporarily  located   in  the 


old  premises  at  South  Kensington)  is  theoreti- 
cal rather  than  practical,  but  this  is  not  so,  as 
I  shall  have  little  difficulty  in  proving.  Students 
can  go  through  a  four-year  course  and  obtain  the 
advantage  of  a  fifth  year  as  Post-Graduates  at 
mines  in  this  country  and  abroad,  under  condi- 
tions I  will  presently  explain.  Hitherto,  the 
Royal  School  of  Mines  has  not  been  so  advanta- 
geously placed  for  giving  practical  underground 
instruction  as  the  schools  in  Cornwall,  but  it  is 
obligatory  under  the  present  curriculum  that  a 
certain  amount  of  practical  work  underground 
shall  be  done  by  the  student  during  the  long 
vacations.  After  the  ordinary  theoretical  course, 
plus  the  underground  experience  gained  during 
vacation  time,  any  student  who  has  obtained  his 
associateship  of  the  Royal  School  of  Mines  is 
eligible  for  selection  for  a  Post-graduate  course  in 
Mines  or  Works,  at  home  or  abroad,  inaugurated 
by  the  Institution  of  Mining  and  Metallurgy  some 
eight  years  ago.  Twenty  or  more  graduates  of 
the  Royal  School  of  Mines  and  other  recognised 
colleges  are  selected  annually  by  the  Council  of 
the  Institution  for  these  Post-Graduate  courses, 
and  those  selected  are  subjected  to  thorough 
medical  examination  before  their  selection  is  con- 
firmed. During  the  course  (which  is  for  one 
year,  except  in  India,  where  it  is  for  two  years) 
the  graduates  are  rotated  through  all  the  depart- 
ments of  the  mines  or  works  to  which  they  are 
sent,  and  they  receive  from  the  mine  owners 
remuneration  which  is  more  than  sufficient  to 
cover  the  cost  of  living.  In  addition  to  this,  the 
Institution  awards  annually  five  scholarships  of 
£50  each,  and  makes  grants  in  certain  cases  from 
a  special  fund  in  its  possession.  The  Council  in 
their  annual  reports  have  frequently  expressed 
their  gratification  at  the  results  of  these  courses, 
which  are  far-reaching  in  their  effect.  It  may  be 
useful  in  this  connection  to  quote  what  Sir  Julius 
Wernher  said  about  the  Post-Graduate  courses  so 
recently  as  December  last  :  '  I  know  of  a  good 
many  Post-Graduate  students  who  have  been  sent 
to  South  Africa  and  can  say  I  have  never  heard  a 
complaint  about  them.  I  believe  they  have 
always  done  their  duty  and  will  be  a  credit  to 
your  Institution  in  the  future." 


PROFIT   PER  FATHOM. 


By  R.  E.  Sawyer,  A.R.S.M.,  A.I.M.M 

(Associate). 


These  are  a  few  notes  in  favour  of  a  partial 
adoption  of  Mr.  H.F.  Marriott'sfathomagesystem,* 
bringing  forward  certain  favourable  points,  which 
I  do  not  consider  he  made  the  -most  of. 

*  S.A.  Mining  Journal,  March  VI,  191(1,  \\  29;   and  March  26., 
1910,  p.  105. 
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11.  K.  Sawyer— Profit  per  Fathom. 


With  widely  varying  conditions,  such  as  stope 
widths,  nature  of  hanging,  etc.,  it  is  impossible 
to  say  exactly  what  is  the  total  cost  (mining  and 
reduction)  of  rock  broken  in  any  particular  stope. 
The  best  we  can  do  is  to  obtain  a  working 
approximation.  The  actual  cost  of  stores  and 
labour  for  any  one  stope  is  known  accurately, 
but  this  chaige  amounts  to  less  than  one-fourth 
(£)  of  the  total  cost,  in  the  case  of  large  machine 
stopes. 

The  other  charges  shown  in  Table  I.  cannot  be 
directly  apportioned  to  each  stope,  but  are 
distributed  over  hand,  machine,  small  machine 
stopes,  and  the  average  for  each  class  determined. 


All  charges  are  distributed  <>n  ;i  fathoi 

with  the  exception  of  tramming,  h"i>ting,  red 

tion  and  residue.      These  latter  arc  on  the  torn. 

-is. 

-  ■rtiivi. — The    value   of   sorted    r"ck  is  often 
taken  as  one  pennyweight.     In  a  series  "t    : 
longed  experiments  I  obtained  a  value  of 

0*4  dwt.,  when  sorting  from  1"  \  to  20%,  with 
very  small  variations  in  individual  assays.  It 
would  seem,  therefore,  at  first  sight  that  a 
deduction  should  be  made  from  the  value  per 
fathom  to  allow  for  the  amount  ><>rted.  In  tin- 
stupe  valuation,  however,  all  waste  rock  is  taken 
as   being   of  no  value,  and  all  leaa  than  1 


Table  I. 


2,568 

1,190 

SW 

.V, 

1,140 

122 

8W 

Fathoms  (measured)  ... 

4<» 

Fathoms  adjusted 

2,758 

1,310 

— 

1,200 

— 

248 

— 

Tons 

59,47f. 

18,000 

— 

39,  uOO 

— 

2,476 

— 

Method 

Total 

Hammer 

Shil 

Bis 

Shil 

Small 

Shil 

Allotted. 

Distribu- 

Amount 

per 

per 

tion. 

t; 

Fathom. 

Fathom. 

Compressor  Charges  ... 

F 

l(i:!  FT 

— 

— 

85  2  0 

14-2 

182-7 

14-7 

Rock  Drill  Maintenance 

F 

7  •_'"■•") 

— 

— 

15  0 

132 

10*7 

Machine  Drill  M  it  Sharp 

F 

5936 

— 

— 

185-0 

8-1 

108 

-  , 

Air  Pipe  Maintenance 

F 

95-4 

— 

— 

77'5 

1  3 

170 

11 

Rigging      ... 

F 

5590 

— 

559  o 

— 

— 

Hand  Drill  M  Sharp  ... 

F 

740-5 

740-5 

1 1  :\ 

— 

— 

— 

— 

Central  Pump 

F 

521-2 

247  0 

2270 

16  - 

Tramming  ... 

T 

3049-6 

'.•JIG 

1  11 

2 

1  \ 

125  0 

100 

Hoisting 

T 

L393  l 

1220 

9150 

l :.  -J 

B-4 

1-6 

Timbering  ... 

F 

664-6 

3160 

i  - 

289 

I  8 

59  6 

1-8 

Mine  Administration... 

F 

7831 

3720 

:.  7 

3400 

•  >  ■  i 

711 

General  Charge- 

F 

461  0 

2190 

2010 

H-.i 
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F 
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8 1  -5 

11 
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11 
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50 
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1101 
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F 

— 

— 
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— 

•— 
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T 

— 

— 
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— 

17G0 

— 
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T 

9300-0 

28200 
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eu 
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F 

15400 
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1 1  ■■_• 

L39-0 

11  ■■_* 

Residue 

T 

13600 
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20-0 

00 

17 
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1 1 

— 
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— 

» 

■ 

Total  Deduction 



— 
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— 

L9t 
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lino 

— 
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— 
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— 

— 
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— 
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— 
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— 

— 

IS 
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dwt.  are  returned  as  a  trace  and  calculated  as  of 
no  value.  No  doubt  some  of  the  0'4  dwt.  of 
waste  rock  assay  is  due  to  mud  derived  from 
richer  rock.  On  the  other  hand  some  waste  rock, 
such  as  portions  of  "  black  bar  "  and  poor  looking 
bastard,  assays  considerably  more  than  1  dwt. 
It  is,  therefore,  best  to  take  the  value  of  the 
waste  as  it  is  reckoned  in  the  valuation,  i.e.,  of 
no  value.  So  the  value  per  fathom  of  any  stope 
is  unaltered  by  sorting.  Sorting  cannot  raise  the 
number  of  dwt.  in  a  fathom,  and  its  only  effect  is 
to  reduce  the  total  reduction  charge.  This 
charge,  in  a  perfect  method,  should  be  distributed 
ever  each  stope,  according  to  the  proportion 
which  it  is  estimated  could  be  sorted  from  the 
stope.  In  practice  this  is  impossible,  as  anyone 
who  has  tried  it  will  admit.     The  sorting  charge 


has,  therefore,  to  be  put  in  with  the  other  general 
charges.  When,  however,  a  stope  is  on  the 
border  line  of  unpayability,  it  should  be 
examined  to  see  if  the  average  percentage  sorted 
applies"  to  it  or  not.  If  it  is  capable  of  a  very 
large  amount  of  sorting,  special  allowance  must 
be  made,  which  will  increase  its  payability. 

Fathomage. — A  practical  difficulty,  that  will 
arise  on  most  mines,  is  that  the  tonnage  as 
reckoned  from  the  fathomage  by  the  surveyors 
will  be  considerably  short  of  that  returned  by  the 
reduction  department.  In  my  experience,  even 
this  latter  return  is  often  materially  short  of  the 
truth.  Every  effort  should  be  made  to  secure 
agreement  in  the  tonnage  ;  stope  widths  must  be 
checked,  and  allowance  made  for  stripping  of 
foot  and  hanging  wall.     The  tramming  returns 


Table  II. 


-Hammer  Stopes. 
+  125-3. 


Inch. 

Dwt. 

Fathoms. 

Stores 

and 
Labour. 

£ 

Shillings. 

Stores  and 
Labour 
cost  per 
fathom. 

Shillings. 

Value  per 

fathom. 

Shillings 

Profit  per 

fathom. 

Shillings. 
Loss. 

10  W  1  E 

45 

7-7 

597 

351-7 

117-5 

364 

121 

10  W  1  W 
10  W  2  E 

57 
65 

3 

4 

44 
10-4 

366   \ 

8-4   / 

328'5 

145-0 

349 

79 

10  W  3  E 

52 

7 

23 

6-5    ) 
105    I 

10  W  3a  E 

55 

5 

6-0 

176'3 

175 

284 

16 

1 0  W  3  W 

47 

7 

79 

29    1 

10  W  4  E 
10  W  4  W 

79 
51 

8 
1 

49 
2-5 

22-5    \ 
100    / 

293-8 

180 

388 

83 

10  W  5  E 

38 

1 

10-1 

86-1 

396  0 

92 

405 

188 

10  W  5  W 

36 

9 

8-3 

65  7 

375-8 

114 

322 

83 

11  W  1  E 

44-0 

5  0 

44-3 

205-0 

93 

231 

13 

11  W  1  W 

50  4 

10-5 

41-0 

2966 

142 

556 

289 

11  W  2  E 
11  W  2  W 

47  3 
473 

23 

11-4 

14-2    \ 
206   J 

1713 

98 

376 

153 

12  W  1  E 
12  Wl  W 

404 
59-0 

7-0 

8-7 

32-5   1 
40-6    / 

348-0 

95 

416 

196 

12  W  2  E 

41  2 

5-1 

45-5 

298-9 

131 

221 

35 

12  W  2  W 

511 

69 

51-7 

313-5 

121 

371 

125 

1  2  W  3  E 

48-9 

11-0 

65-0 

3402 

105 

566 

336 

12  W  3  W 

12  W  4  E 

50-1 
57  7 

69 

7-8 

392   ) 
40-9   / 

360-9 

90 

412 

197 

12  W  4  W 

39-1 

17-7 

28  9 

136-5 

94 

726 

507 

13  W  1  E 

404 

4-0 

48-6 

177-1 

70 

168 

27 

13  W  1  W 

742 

7  3 

66  5 

329-3 

99 

569 

345 

13  W  2  E 

65-8 

8-1 

59-4 

318-9 

107 

560 

328 

13  W  5  W 

43  6 

3-2 

31-4    ^ 

14  W  1  E 
H  W  2  W 

13-2 
57  3 

10-4 
1-8 

11-4 
212     ■ 

3894 

111 

289 

53 

14  W  2  E 

50-5 

3-6 

5-8 

. 

Average  cost,  stores  and  labour  per  fathom  =  110-4  shillings. 
Average  stope  width  ...  ...      =    55  inches. 
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Average  cost,  stores  and  labour  per  fathom     65-6  shillings 
Average  stope  width  ...  ...      =122  int-hea. 
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6 

360 
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1  W  3  E 
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26-5 
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3 1 3 
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44 

2  3 
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•o 
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U-5 
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2  W  1  E 
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2  1 

30-9 

102-5 
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2  W  3  W 

1 33 

35 
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(il  - 
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2  W  3  E 
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L-8 

26-2 

75-1 
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in 
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3  3 
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91-4 

72-5 

5 1 2 
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1 2  3 
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3-6 
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19-5 
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118 

2-9 
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12 
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7 
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26-7 
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4-8 

30-6 
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8  W  1  \Y 

88 
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•)•»•) 
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8  W  2  E 

85 
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3  0 

138- 1 
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1-6 
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:•.( 
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35-4 
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9  VV  1  E 
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2-6 
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70  l 
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13 
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2-6 
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390 

9  W  2  1-: 
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77-6 

3 1  l 

34 
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are  only  useful  to  determine  the  proportion  of 
rock  trammed  from  the  three  classes  of  stopes 
The  total  tonnage  from  stopes,  after  making  all 
known  deductions,  is  then  distributed  over  hand, 
machine  and  small  machine  stopes  in  the  propor- 
tion of  the  trammer's  tally.  The  distributed 
tonnage  is  then  converted  into  fathoms  by  using 
the  known  average  stope  widths  for  the  various 
classes  of  stopes  (hand,  machine,  small  machine). 
The  new  fathomage  is  known  as  "  adjusted 
fathoms,"  and  is  used  for  purposes  of  distribution. 
Having  thus  outlined  the  method,  I  advance  the 
following  claims  for  it  : — 

1.  That  the  essential  factor,  gold  contents  per 
fathom,  is  independent  of  sorting.  This  factor 
in  shillings  is  given  by  the  formula  :  Reef  width 
(in.)  x  assay  value  (dwt.)  x  l-05.  It  will  be 
noticed  that  stope  width  does  not  enter  into  this 
factor. 

2.  That  the  final  figure,  "profit  per  fathom," 
conveys  more  to  the  mine  manager  than  any  other 
figure.  He  has  a  very  good  idea  of  what 
fathomage  to  expect  from  any  stope  in  a  month  ■ 


assays  should  be  taken  into  account  and  the 
assay  plans  consulted  to  see  if  there  is  no  chance 
of  better  ore  ahead. 

The  sampling  of  a  large  machine  stope  is  a 
very  difficult  matter,  and  I  consider  that  a  section 
should  be  made  of  each  stope  face,  showing 
drives,  cross-cuts,  box-holes,  above  and  below 
stope  and  giving  values.     (See  Fig.  I.) 

These  sections  are  of  great  value  in  showing 
what  reef  should  be  stoped  or  left.  They  also 
ensure  the  sampler  taking  an  intelligent  interest 
in  his  work,  as  a  stope  carelessly  sampled  will 
never  plot  well  on  a  section. 

Pay  Reef. — On  some  mines  the  percentage  of 
pay  reef  mined  is  determined  for  each  stope.  I 
have  drawn  up  Fig.  II.  so  that  a  sampler  on 
being  told  the  total  underground  cost  per  fathom 
for  any  class  of  stope  (in  this  case  161  "2  for 
hand,  176  0  machine,  141 -8  small  machine) 
can  at  once  see  what  is  the  pay  limit  for  any 
stope  width.  To  this  must  be  added  the  value 
of  the  residue  unrecovered. 

Reduction   of  Tonnage. — In   the   hypothetical 


FlG.   I.—  4YV3E  Stope:     Numbers  in  Reef  Sections  indicate  Assay  Value  in  Dwt. 

The  Sign  +  indicates  Reef  left  on  F.W.  or  H.S. 


be  thus  knows  which  stopes  to  push  when  the 
profit  falls. 

3.  That  it  will  help  the  manager  to  escape  that 
terrible  bogey  "  grade."  The  cry  for  grade  is  as 
pernicious  as  the  shout  for  tonnage,  it  is  only  the 
happy  combination  of  the  two  that  spells  profit  ; 
and  this  is  what  the  manager  wants,  or  should 
want. 

From   the  tables   it  will  be  seen  that  while  it 

pays   to   work   certain  stopes  at  2'6  dwt.,   other 

stopes  are  run  at  a  loss  although  assaying  5  dwt. 

This  .shows  how  misleading  the  sampler's   value 

be,  if  considered  by  Itself. 

Sampling!, — It  is  not  always  advisable  to  stop 

tope  that  shows  a  small  loss  per  fathom,  as 
the  calculations  depend  so  largely  on  the  sampling. 
In  any   doubtful    case    the    last   three    month's 


mine  considered,  let  us  say  60,000  tons  per 
month  are  being  crushed  with  200  stamps. 
Suppose  that  all  stopes  which  give  a  loss  or  a 
doubtful  profit  are  stopped.  This  will  knock  off 
about  13,000  tons  per  month,  and  it  will  be 
possible  to  close  down  50  stamps.  '1  he  saving 
as  shown  by  the  sheets  would  be  about  £1,150. 
But  it  will  be  obvious  that  although  we  are 
reducing  our  tonnage  by  one  fourth,  the  costs 
will  not  be  decreased  in  the  same  proportion. 
For  example,  one  quarter  of  the  reduction  costs 
will  be  about  £2,710  ;  practically  the  saving  will 
not  amount  to  more  than  £1,460.  This  difference 
must  be  borne  by  the  remaining  tonnage  and 
cancels  all  that  was  saved  bystopping  these  stopes. 
It  appears,  therefore,  that  no  great  advantage 
would  accrue   by   shutting  down  all  stopes  that 
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show  a  loss,  the  correct  course  being  to  stop  only 
those  stopes  which  show  a  heavy  loss,  and  put 
the  machines  or  hand  labour  into  better  stopes. 

On  a  large  mine,  that  is  divided  into  sections 
under  the  control  of  mine  captains  or  shift  bosses, 
it  is  advisable  to  call  for  a  certain  tonnage  of  a 
certain  grade  from  each  section,  and  the  grade 
called  for  by  the  stope  assays  should  be  worked 
out  daily  for  the  whole  mine.  This  should  agree 
very  closely  with  the  screen  assays.  I  would  go 
further  and  say  that  while  still  working  out  the 
daily  grade  for  the  whole  mine  as  a  useful  check, 
the  daily  profit  from  each  section  should  be  called 
for,  and  let  the  grade  and  tonnage  take  care  of 
themselves. 

A  sheet   would  be  prepared  showing  name  of 
stope,  stope  width  (in.)  and   a  constant.      These 
will  not  be  varied  during  the  month   if   psssible. 
The  constant  for  any  one  stope  is  : 
Capacity  of  truck  (tens)  x  4  x  profit  per  fathom 

Stope  width  (in.). 
The    daily    entries    will    be    number    of    trucks 
trammed,  and  the  number  of   boys   or   machines 
working  at  that  point.     The  daily  profit  for  each 
stope  would  be  calculated  as  follows  :  — 

Trucks  x  constant  =  profit  for  the  day. 
The  profit  for  each  section  can  then  be  obtained 
by  addition.     The  calculation  is  simpler  and  takes 
less  time  than  that  of  the  average  grade. 

A  careful  study  of  the  results  in  the  tables 
will  repay  those  interested.  A  noticeable  point 
is  the  efficiency  of  the  small  machines. 

The  figures  given  are  compiled  merely  as 
examples. 

For  the  sake  of  argument  a  proportion  of  the 
large  machine  stopes  have  been  shown  as  of  low 
value,  so  as  to  come  out  unpayable. 

Note. — All   the   formula;    quoted    above   are 

worked  out  on  a  basis   of   12  cub.  ft.  of  rock,  in 

the  solid,  =  1  ton  (2,000  lb.) 

A   square  fathom  =  3G  sq.  ft. 

Fathom  xbW  (in.) 

Hence =  tons 

4 

Also  1  dwt.  has  been  taken  =  4-2  shillings. 

Note. — In  Tables  II.  and  III.  the  figures, 
over  the  column  headed  "Stores  and  labour,  cost 
per  fathom,"  represent  the  total  addition  to  be 
made  to  this  heading  to  give  the  total  deductions 

The  President :  T  have  much  pleasure  in 
moving  a  hearty  vote  of  thanks  to  Mr.  Sawyer 
for  his  paper,  and  hope  someone  else,  in  whose 
province  it  i.-.  will  discuss  it. 

Mr  Chas.  B  Saner  ( Vice-President)  :  With 
pleasure  I  will  second  the  vote  of  thanks.  The 
paper  contains  a  lot  of  controversial  matter,  but 
..  -  1  have  only  just  seen  it,  I  will  not  criticise  it 
now. 


PEACTICAL  NOTES  OX  COAL. 


By  Michael  Dodd  (Member). 


In  contemplating  the  uses  of  coal  and  the 
histoiy  of  coal  mining,  I  am  driven  very  forcibly 
to  the  conclusion  that  this  invaluable,  and  ex- 
haustible, commodity  has  probably  been  handled 
in  a  fashion  more  extravagant  and  wasteful 
than  has  any  other  article  of  the  world's  great 
natural  wealth.  Coal  has  often  been  mined  by 
methods  which  have  given  little  heed  to  the 
future  ;  the  economy  and  the  profit  of  the 
moment  were  the  only  considerations.  Secondary 
seams  have  been  sacrificed  by  the  adopted  mode 
of  working  the  best  one,  so  that  in  almost  every 
coalfield  there  are  left  behind  millions  of  tons  of 
valuable  fuel  which  it  will  never  be  possible  to 
reach  again 

In  consumption,  too,  there  has  often  been  a 
measure  of  ignorance  and  indifference  such  that 
an  infinitely  greater  tonnage  of  fuel  was  con 
stantly  being  used  than  was  justified  by  the 
amount  of  work  got  out  of  it.  Probably  this 
was  evinced  more  at  the  coal  mines  themselves 
than  anywhere  else.  In  my  young  days  it  was 
estimated  that  a  colliery  might  be  expected  to 
consume  in  its  own  boilers  about  10%  of  its  total 
product.  But  in  less  than  a  generation  an 
enormous  change  has  come  about  :  Scientific 
education,  the  wider  study  of  all  economic 
problems,  the  improved  mental  equipment  of 
engineers  and  of  business-men,  the  advance  of  dis- 
covery, the  crying  demand  for  the  cheapening  of 
the  cost  of  power,  have  all  contributed  to  bring 
about  this  change.  The  engineer  of  to  day  is 
never  worth  his  place  unless  he  knows  a  great 
deal  more  about  the  character,  the  source,  and  the 
cost  of  his  power  supplies  than  the  colleges  were 
in  the  habit  of  teaching  five  and  twenty  years 
ago. 

That  which  prompted  me  to  bring  forward 
these  few  notes  was  one  of  the  questions  put  to 
candidates  in  a  recent  Examination  for  Mine 
Manager's  Certificates.  The  question  was  the 
eminently  practical  one  :  "  If  you  were  called 
upon  to  make  a  contract  for  supplies  of  coal,  how 
would  you  set  about  it  ]  "  And  this  question 
shall  be  borne  in  mind  in  subsequent  remarks. 
Leaving  out  such  questions  as  the  origin  of  coal, 
the  distribution  of  it,  and  the  mining  of  it,  I 
propose  to  discuss — (1)  its  composition,  (2)  the 
different  classifications,  (3)  the  uses  of  the 
different  sorts,  (4)  the  question  of  selection 

(1)  Composition. — Without  going  into  the 
question  of  ultimate  analysis,  as  being  outside  the 
scope  of  a  purely  practical  paper,  the  composition 
of  coal  may  be  put  down  as  consisting  of  volatile 
hydrocarbons,    fixed  carbon,  sulphur,  ash,  water. 
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The  first  three  of  these  represent  the  combustible 
portion,  sulphur  being  invariably  present  as  pyrite. 
In  small  proportion,  up  to  1%,  the  presence 
of  sulphur  may  be  of  little  consequence,  but,  it 
this  limit  be  exceeded,  the  sulphur  is  a  source 
both  of  trouble  and  danger  ;  trouble,  because, 
given  the  presence  of  some  impurities  in  the  a«h, 
sulphur  induces  clinker  in  the  process  of  burning, 
and  danger,  because  of  the  tendency  to  spon- 
taneous combustion.  Fires,  both  in  the  hold 
and  in  the  bunkers,  have  all  too  frequently 
occurred  in  sea-going  vessels. 

Water. — All  coals  contain  a  small  proportion  of 
water  both  free  and  in  chemical  combination.  A- 
a  rule,  deeper  seams  contain  less  water  than 
shallower  ones  ;  and  generally,  also,  the  older  the 
geological  formation  from  which  the  coal  is  pro- 
duced the  smaller  the  percentage.  To  both  these 
rules,  however,  exceptions  are  common. 

The  effect  of  moisture  in  the  coal  is  simply  to 
cut  down,  by  whatever  proportion  may  be 
present,  the  total  percentage  of  combustible — 
indeed,  the  effect  is  slightly  more  than  this, 
because  a  little  of  the  combustible  is  used  up  in 
evaporating  the  moisture. 

The  ash  represents  the  total  of  the  solid  incom- 
bustible constituents  of  the  coal.  No  coal  is 
entirely  free  of  ash,  though  some  com  very  near 
to  perfection  in  this  respect,  for  analyses  of 
British  coals  with  so  little  as  2%,  are  by  no 
means  uncommon.  Yet  the  most  wonderful 
sain | ile  which  has  come  to  my  notice  was  of 
South  African  production  :  it  was  a  bit  of  freak 
coal  from  the  Karoo,  which  contained  only  "2% 
■A  ash. 

With  not  more  than  1  [  S  in  the   coal   it  may 
sly  be  carried    oversea  ;    2       is    a  distinctly 
dangerous  figure ;  l\°/0  would  give  pause  • 
buyer. 

Classification  — All  classifications  of  coal  are 
•  •(1  on  the  same  principle,  t.<  ,  on  the  relative 
proportions  of  volatile  gases  and  fixed  carbon. 
No  two  authorities  in   their  classification, 

but  a  simple   method    is   to  write  the  sorts  down 
as  :  — 

Highly  bituminous,  10     and  upwards  of  volatiles 
Bituminous,  1 v  to  10%  ,, 

Sub-bituminous,    12  to  18%  „ 

Anthracite,    less    than     12%  ,, 

The  coal  known  as  cannel,  and  some  ga<  coals, 
are  of  the  first  named.     Household  coal,  accord 
ing  to  taste,  may  be  chosen  from  any  oi  the  tour. 
Coking  coals  may  be  either  the  first  or  second, 
wbi  im    coal   of  the  most  useful   qualitj 

belongs  to  the  second  and  third  classi 

The  uses  oj  Coal.     I  1  I   For  '  I  is-makii 
introduction    of    Plectricitj     U    an  illuminant  has 

made  a  vast  difference  to  the  consumption   ol 

-till    in    Europe,    and    especially   in 


Britain,  there  is  an  enormous  production 
both    for    lighting    and    heating.       The    n 

suitable  coal    foi    the    manufacture    of  gas  is  i 
which  is  high  in   volatile   hydrocarbons,   and   in 

which    the  relative    contents    of  the  varioUI 
are  such    that  the   gas  produced  will  be    high    in 
illuminating  power.     A  high-class  cannel    coal, 
with    volatile   contents    of    probably    Fr»    .    will 
yield  13,500  cubic  feet  of  gas  per  long  toi 
illuminating     power     of     36     candles 
Durham    _         tal,   volatiles  35    .  about  12,500 
cubi  tnd  illuminating  power  of  16  candles. 

Selected  Witbank   District   coal,    with  of 

volatiles,  gives  over  11,000  feet  per  ton,  and  an 
illuminating  power  of  slightly  over  11.  The 
long  ton  is  here  meant,  as  it  is  the  British 
standard. 

/■'<//•  Coking. — In    the    selection    ol  coal  for  the 
purpose  of  coke-making,  it  would  ap]  ion- 

able  t'  assume  that  with  the  scientific  knowle 
of  to-day,  an  expert  ought  to  be  able  to  put  his 

hand    on   analyses    of   coal    and    declare   off-hand 
which  were  or  were  not  suitable  forcoke-maki 
but   this  does  not   seem  possible.     Some  ol   the 
best    British  cokes  are  mule   from  coal    wl 
volatile  contentf  ed  30    ,  while  some  of  the 

•   American    are    from  coal  whose  volatiles  fall 
short  of  24  There  are  unexplained  mechanical 

or    structural    differences    in    coals    ol    similar 
chemical  composition   such  that,  while   on< 
these   coals   will    produce    an    admirable   coke, 

another  will  not  do  BO,  failing,  it  may  be,  to 
give    either    cohesion,    hardness,  or  porosity,  each 

of  which  qualities  is  an  essentia]  of  g 1  eke 

In  addition,  a  good  coking  coal  must  be  low  in 
ash  and  sulphur  contents, 

St  [I    is,  in   this   country,  to  B  \ 

small  extent  only,  that  we  are  interested  in  the 

manufacture  of  gas  or  coke,  ('oil  to  US  is  im- 
portant only  as  fuel  used  in  the  ition  of 
power.     This  phase  of  the  rabject  calls,  th 

for  more  detailed  consideration.      For  OSS  in  Steam 

boilers  we  seek,  of  course,  to  get  full  ad 

ill  the  combustible  contents  of  our  coal, 
whether  in  the  form  of  volatile  hydrocarbons  or 
tixed  carbon.     In  the  pi  I   burning,    the 

fixed  carbon  remain-  on  the    E  ••  until  it  is 

consumed,  so  that,  roughly  speaking,  all  the 
value  is  extracted  therefrom.     Tin-  volatile  gases 

on  the  Other  hand  by  the  beat  ol  the 

tire,    and    immediately    start    oil"   for   the    -moke 
k,    and    in    .very    •  .o.p..rti-u 

The     gases      ale     el  thill 

At  tit -I  it  would  ;hat 

the  greater  the  proportion  bon  in  J 

combustible    the     m< 

jiit   and 
• 
But  on  oodition 
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volatile  or  anthracitic  coal  burns  so  slowly  as  to 
render  it  impossible    to  get    out  of  the  boiler 
the     amount     of     work     which    ought    to    be 
expected.     A  coal,  therefore,  for  steam  purposes 
should  be  one  which  contains  a  sufficient  propor- 
tion  of  hydro  carbons  to  give  flame   enough  to 
burn  the  whole  with   such  rapidity  as  to  get  the 
best  work  out  of  the  boiler,  and  yet  a  proportion 
sufficiently  low  to  prevent  undue  loss  of  com- 
bustible by  the  chimney.     The  vital  question  in 
determining  this  is  :  "  What  is  the  percentage  of 
volatiles  in  the  best  and  most  economical  steam 
coal  1 "     The    question   is    not   an    easy    one   to 
answer,  because   the  figure  must,  naturally,  vary 
with   varying  conditions.     The  stronger  the  flue 
draught  the  less  assistance  does  the  furnace  need 
in   the    shape    of    gases.       The   higher   the    per- 
centage of  ash  in   the  coal  the  greater  the  need 
for  flame  to  hasten  combustion      The  so-called 
smokeless  coals  of  South  Wales  contain  10%  or 
11%  of  volatile,  but  these  in  consumption  call  for  a 
special   draught.     Welsh  coals  are  best  for  steam 
purposes,    under  ordinary    conditions    of    firing, 
when  they  contain  from  13%  to  17%  of  volatile, 
but  such  coals  will  contain  probably  from  2%  to 
6%  only  of  ash.     Natal  coals  contain  from  9%  to 
12%    of    ash,     and    probably    the    best    steam 
producers  amongst  them  are  those  which  contain 
from   18%  to  21%   of  volatile.     Amongst  Trans- 
vaal   coals     we    find    that    the    best    Witbank 
coals  contain  from  13%  to  16%  of  ash.     These  in 
consequence  may  be  expected  to  give  the  best 
result  when  the  volatile  contents  are  from  22% 
to  24%.     If   we  recognize  these  figures  as  being 
approximately  reliable,   a  very  natural  enquiry 
is,  how  much  we  should  write  down  the  value  of 
a  coal  for  steam  purposes  because  it   contains  a 
higher   percentage   of  volatiles   than   the  figure 
which   is  considered  to  be  the  most  economical  1 
This  is  hard  to  answer,  since   the   reply   depends 
so  much  on  other  questions,  as  for  instance  :  Are 
the    boilers    hand    fired  1     What    is    the    space 
between    the  bars  and   the    boiler    shell  1     But 
with  the  average  boiler  plants  in  use  on  the  Rand 
in    mind,    I   should  be  disposed   to  hazard   the 
opinion,  that  as  good   results  may  be  expected 
from  a  Witbank  District  coal  whose   percentage 
of  volatile  is   24%,   and   whose  calorific  value  is 
12-6%,  as  from  one   whose   volatile  contents  are 
29%,  while  giving  a  calorific  of  13%. 

Anthracite. — The  world's  supply  of  anthracite 
is  comparatively  limited  in  comparison  with  the 
abundance  of  bituminous  sorts,  yet  the  occur- 
rences are  far  from  being  unimportant.  This 
class  of  coal  is  extensively  used  in  the  large 
towns  of  Europe  and  America  because  of  its 
smokelessness.  It  is  used  for  .-,team  frequently 
enough  when  its  cheapness,  as  compared  with 
other  coals,  is  such  as  to  justify  the  provision  of 


forced  draught  to  aid  combustion,  whilst  it  is  of 
great  service  to  the  suction  gas  engines  which 
have  come  to  the  fore  so  rapidly  during  the  past 
decade.  At  the  present  moment  the  makers  of 
suction  gas  engines  ask  for  a  coal  containing  not 
more  than  10%  of  volatile  matter,  though  there  is 
little  doubt  that  in  time  they  will  succeed  in 
adapting  their  generating  plants  to  the  use  of 
bituminous  coal.  As  yet  it  would  appear  that 
the  tar  generated  in  the  fusion  of  this  latter  class 
of  coal  calls  for  too  frequent  stoppages  for 
cleaning,  and  an  excess  of  hydrocarbon  gases  in 
the  explosive  mixture  increases  the  danger  of 
pre-ignitior 

Calorific  value  — I  must   now  refer  to  a  point 
in    reference   especially    to    steam    coal    which,, 
perhaps,  should  have  received  notice  at  an  earlier 
stage   in   my   notes,    i.e.,    the   estimation  of   the 
relative  heating  power  of  coals.     This  is  usually 
spoken  of  as  "  calorific  value,"  and  calorific  value 
means   the   number  of  units  of  water  a  similar 
unit  of  coal  will  convert  from  boiling  point  into 
steam.     Thus,  when   the  calorific  value  of  a  coal 
is  said  to  be  12,  we  understand  that  one  pound 
of  such  coal  will,  in   the  laboratory  under  ideal 
conditions,    convert    1 21b.    of   water  into  steam, 
after  it  has  first   been  heated   to  boiling  point. 
The  instrument  by  means  of  which  such  a  test  is 
made  is   termed  a  calorimeter.     Of  these  there 
are   several   in    use,    of    which   the   best  is  the 
"  Mahler  Bomb,"  the  standard  instrument  in  use 
on  the  Rand.     Another  form   of  expressing  the 
calorific    value    of    a    coal    is    in    terms    of    the 
"  British  thermal  unit."     The  value  of  a  coal  in 
British  thermal  units  is  the   number  of  units  of 
water  which  one  unit  of  coal  will  heat  from  60% 
to  61%  Fahr.     The  number   of  British   thermal 
units  is  arrived   at  by  multiplying  the  calorific 
value  by   966 — the  figure   which   represents  the 
I. tent  heat  of  steam.     The   calorific  value  of  a 
coal  is,  of  course,    its  heating  power  under  ideal 
conditions,    i.e.,    its    theoretical    power.       That 
which  is  obtained  from  it  in  actual  boiler  practice 
is    a   different    matter.       This    latter — the    per- 
centage of  efficiency — depends  on  the  character 
of  the  boiler  plant,  and  on  the  amount  of  care 
displayed  in  the  management  of  it.  There  are  mine 
plants  on  the  Rand  to-day  which  do  not  probably 
give  more  than  45%  efficiency,  while  others  do  as 
much  as  60%.    In  South  African  railway  practice, 
a  figure  of   55%   of  three  or   four  years  ago  has 
improved,  in  the  newer  locomotives,  to  over  60%. 
In  the  more  modern  and  best  equipped  stationary 
boilers  70%  has  certainly  been  left  behind ;  and 
with  the  most  approved   methods  of  mechanical 
stoking  it  is  claimed  for  some   plants,  that  the 
high  figure  of  80%  is  now  being  attained 

This  brings  us  to  the  consideration  of  the  very 
interesting  question   referred  to  earlier  in    this. 


Feb.  1911 


Michael  Dodd— Practical  Note*  on  > 


article,  i.e.,  the  question  which  was  set  in  the 
chemistry  paper  at  a  recent  examination  for  mine 
managers'  certificates  :  "  If  you  were  called  upon 
to  make  a  contract  for  coal,  how  would  you  Bet 
about  it  i "  The  following  suggests  itself  as  a 
practical  sort  of  reply,  viz., 

1.  Call    for    tenders,    to    be    accompanied    by 

certificates  of  analysis  and  calorific  value 

2.  Rule   out   such   tenders  as  are    manifestly 

unsuitable,  either  from  excessive  price  or 
known  unsuitability  of  the  coal  offered. 

3.  Having  reduced  the  choice  to  two  or  three, 

have  these  carefully  sampled,  and  the 
samples  analysed  and  tested  for  calorific 
value. 

4.  Decide  on  purchasing  the  coal  which  gives 

its  heat  unit  at  the  lowest  cost,  provided  : 

a.  It  does  not  clinker  ; 

h.   It  is  neither  too  high  nor  too  low  in 
volatile  contents  ; 

c.   It    is    uniformly     well    separated    and 
cleaned. 
Naturally,   the  contract  subsequently  entered 
into  must  provide  securities  for  the  due  delivery 
of  coal  of  sample  quality. 

The  United  States  Government  buys  a  large 
tonnage  of  fuel.  Some  time  ago  the  Minister 
responsible  appointed  a  special  committee  of 
experts  for  the  purpose  of  laying  down  on  a 
scientific  basis  the  conditions  of  purchase.  A 
bulletin  has  been  published  explaining  the  con- 
ditions which  have  been  adopted,  and  this 
contains  some  very  interesting  information.  Both 
unthracitic  and  bituminous  coals  are  purchased. 
In  the  case  of  anthracite,  purchases  are  made  on 
the  basis  of  the  percentage  of  ash  contained  in 
the  dry  coal,  which  means  that  all  moisture  is 
driven  off  before  the  test  is  made.  A  tender 
having  been  accepted,  sampling  is  systematically 
carried  out  by  a  responsible  official  The  samples 
taken  are  in  quantities  of  not  less  than  lOOlbs, 
and  these  are  carefully  quartered  down  for 
analysis.  Payments  for  the  coal  are  made  on  the 
results  of  these  analyses,  credit  being  given  the 
supplier  if  his  coal  shows  a  lower  percentage  of 
ash  than  that  specified  in  his  contract,  while  be 
i-  debited  in  the  case  of  any  excess  Credits  and 
debits  are  calculated  on  a  definitely  fixed  scale. 
When  bituminous  coal  is  purchased,  tin'  coal  is 
rated  on  the  ash  factor,  plus  calorific  value,  and 
in  such  cases  it  is  specified  that  the  percent 
of  volatile  contents  shall  not  exceed  a  certain 
fixed  figure.      Such  conditions  appear  sound,  and 

are  certainly  effective,  but  they  strike  one  as  verj 
elaborate,  involving  a   labour  and  expense  which 

would  only    be  justified  in  tie  '   v.-i  \    I. 

purchases.     It  i-  an  easy  and  inerj •  matter 

-certain  calorific  value,  while   an  analysis  IS  a 

much  more  cumbersome  piece  "t  work. 


Too  much  stress  cannot  be  laid  on  the  im- 
portance of  correct  sampling  of  coal  if  reliable 
results  are  sought  for.  I  have  known  coal 
sampled  by  one  man  to  be  tested  to  a  calorific 
of  under  11,  while  a  sample  of  the  same  bulk, 
taken  by  other  hands  has  shown  12*5.  Tie- 
rough  and  ready  way  of  sampling  is  to  pick  up  a 
chunk  of  coal,  good  or  indifferent,  according  to 
the  result  desired,  and  send  that  to  the  laboratory 
A  test  of  a  sample  so  taken  is  valuell  -    mpl- 

ing  must  be  done  by  taking  from  the  various 
parts  of  a  heap  a  large  number  of  small  portions, 
and  the  aggregate  of  these  should  be  carefully 
mixed,  crushed,  and  quartered  down  if  sound 
results  are  sought  for. 

As  a  dissertation  on  coal,  the  foregoing  is  verj 
incomplete  and  scrappy.  The  object  has  been  to 
give  prominence  only  to  some  of  the  main 
practical  factors  which  are  worthy  of  note  in  the 
consumption  of  coal,  and  especially  in  cr>n«uinp 
tion  for  th?  generation  of  steam. 

The  President  :  I  am  sure  this  is  a  most 
excellent  type  of  paper,  and  one  which,  ii 
ment  with  the  title,  is  intensely  |  radical.  I 
think  also  we  ought  to  congratulate  Mr.  Dodd  on 
his  excellent  delivery,  for  I  fancy  we  very  seldom 
get  such  a  good  speaker. 

Mr.  A.  Mc Arthur  Johnston  (Port  Pr\  rident): 

In  seconding  the  proposal  to  move  a   hearty    . 
of  thanks  to  the  author,  1  feel  that    we   ought   to 
congratulate  ourselves  on  having  Bucfa  an  authority 
to  Speak  On   this  subject.      Mr.    Dodd,   as   we  all 

know,  has  been  long  connected  with  the  collieries 
of    South    Africa,    and    more    especially     ol     the 
Transvaal,    and    is   therefore   most   competent    I 
help  us  in  estimating  the  value  thereof. 

With  your  permission  I  would  tak>-  this  oppor- 
tunity of  criticising  the  author's  paper,  because 
he  is  not  always  with  us  and  I  am  anxious  to  let 

him  see  that  though  we  may  criticise  severely  in 
this  Society  sometimes,  we  do  one  <>f  our 

Past  Presidents  used   t<.  say,  hi   modo, 

fortiter  m  n 

aerally  speaking,  1  am  disappointed  in  the 
in    our   knowledge   of    the    auth 
attainment-  and  Ol  the  store  "I  figures   which    lie 

must  have  by  him  pertaining  t"  Transvaal  coala, 

we    were    entitled    to    have    expected    from    him 

information  bearing  on  the  local  supplies      Bach 
would  have  been  beneficial  not  only  to  tin-  gold 
industry,  but  to  the  coal  mines  and  tin-  com 
generally  as  advertising  the  class  of  coals  which 

can    be    obt  dned    hrre.       His    remark 

indefinite  in  many  pi  i  m  to  point 

to  the  intention  of  not  giving  t-M.  mu< 

I  i  cample,  he  talks  about  the  moisture  in 
thecal  a-  cutting  down  -imply  the  total  per 
centage  ol  oombustibli  lightly  more  than 
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this,  since  the  moisture  has  to  be  evaporated. 
Now,  I  am  in  agreement  with  this  remark  when 
referring  to  Middelburg  coals,  which  as  a  rule 
give  a  moisture  content  of  under  2%,  but  I 
decidedly  object  to  coals  containing  8%  or  even 
10%  of  moisture,*  such  as  are  on  the  market  here, 
being  placed  under  this  category.  This  quantity 
of  moisture  will  have  a  material  effect  on  the 
value  of  the  coal. 

Again,  I  am  disappointed  at  the  author  not 
giving  us  some  information  on  the  coking 
capabilities  of  the  Middelburg  coals.  I  had  hopes 
that  he  would  have  placed  before  us  some  data 
showing  how  by  picking  or  by  mining  one 
particular  seam,  with  subsequent  washing,  a 
high  class  coking  coal  could  have  been  obtained, 
on  which  future  smelting  works  in  the  Transvaal 
might  rely.  We  know  that  in  the  past  a 
little  good  coke  has  been  produced  in  the  Trans- 
vaal, but  we  are  anxious  to  hear  from  an 
expert  what  can  be  done,  and  what  possibly  will 
be  done,  now  that  the  huge  coal  industry  is 
under  such  powerful  and  concentrated  control 

I  note  that  the  author  gives  us  a  definition  of 
the  British  Thermal  Unit.  As  a  practical  defini- 
tion I  have  no  quibble  to  find  therewith,  but  as 
a  scientific  definition  I  am  anxious  to  have  the 
point  made  clear.  Consulting  most  of  the  text- 
books at  hand  I  find  quite  a  diversity  of  opinion. 
Carpenter1,  Cremer  and  Bicknell2  and  Jamieson3 
define  the  B.T.U.  as  the  heat  required  to  raise 
1  lb.  of  water  1°  F.  at  or  near  the  temperature 
of  maximum  density  39-l°;  Lunge4,  Schwackhofer 
and  Browne5  and  Phillips0  give  as  the  tempera- 
ture 32°  F.  to  33°  F.  ;  Roberts  Austen7,  Lewes8 
and  Poole9  state  1°  F.  without  mentioning  the 
particular  range  ;  Sexton10  affirms  60°  F.  to  61°, 
whilst  Deschanel11  states  "  there  is  not  at  present 
any  very  precise  convention  as  to  the  temperature 
at  which  the  cold  water  is  to  be  taken.  If  we 
say  that  it  is  to  be  within  a  few  degrees  of  the 
freezing  point,  the  specification  is  sufficiently 
accurate  for  any  thermal  measurements  yet  made." 
Since  such  a  diversity  exists,  it  seems  we  had 
better  refer  this  to  the  Standardization  Com- 
mittee.    The  [joint  i*.  interesting. 

Another  point  worth  noting  is  the  pressure 
used  in  the  Mahler  bomb  during  combustion  of 
the  coal.       In  the  report  issued  by  the  United 

*  <;/,  A.  P.  Crosse,  iiii-  Journal,  Vol.  X.,  p.  311. 
'   Experimental  Engineering,  p.  311. 


Metallurgical  Handbook,  p 

Steam  and  Steam -Engine,  p 

Chemists'  Handbook,  p.  60. 

Fuel  and  Water,  p.  12. 

Fuels,  p.  25. 

Study  of  Metallurgy,  p.  172. 
'  Liquid  arid  Gaseous  Fuels,  p. 
*  Calorific  Powei  of  Fuels,  p.  3 

Fuel,  p.  35. 
1  Natural  Philosophy,  p.  311. 
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States  Geological  Survey  on  the  coal  testing 
plant  at  St.  Louis,  1904,  it  is  stated  in  Part  I., 
page  180,  that  a  pressure  of  18  atmospheres  of 
oxygen  was  used  in  the  bomb,  except  in  some 
duplicate  determinations,  in  which  25  atmos- 
pheres were  used.  As  these  gave  practically 
identical  results,  the  lower  pressure  was  deemed 
sufficient.  In  December  last  Mr.  E.  A  Allcut* 
contributed  an  article  on  the  effect  of  varying 
pressures  on  the  calorific  power  obtained.  Calcu- 
lating at  25  atmospheric  pressure  of  oxygen  as 
giving  the  maximum  heat  value,  he  tabulates 
descending  pressure  results  as  follows  : — 
Oxygen  pressure  (atmospheres) 
25  20  15  13  11-3  9  7  5  3-2 
Heat  value  (per  cent,  of  maximum  value.) 
100    99-7    98-6    977    97    95    90    7P75   59-6 

Personally  speaking,  my  experience  favours, 
when  burning  the  coal  in  powder  form,  that  of 
the  U.S.  Geological  Survey,  but  when  doing  test 
or  check  work  it  is  our  invariable  practice  to 
ignite  with  a  pressure  of  25  atmospheres. 

Mr.  Dodd  bases  much  of  his  paper  on  the  ques- 
tion "  If  you  were  called  upon  to  make  a  contract 
for  coal,  how  would  you  set  about  it?"  To  my 
mind  this  is  a  question  set  by  examiners  to  find 
out  how  deeply  the  answerer  has  thought  of,  or 
even  read  of,  such  a  subject,  and  I  view  the 
author's  answer  as  being  insufficient.  He  evi- 
dently thinks  so  himself,  as  he  proceeds  to  tell 
us  about  the  buying  of  coal  by  the  United  States 
Government,  and  the  conditions  laid  down  by 
them.  I  personally  feel  that  he  would  have  been 
quite  justified  by  including  such  remarks  in  his 
answer  to  the  question,  and  it  would  have  been 
an  excellent  ending  to  his  paper,  had  he  drafted 
for  our  perusal  a  specification,  under  the  terms  of 
which  he  would  have  been  pleased  to  sell  coal. 

If  I  may,  I  would  like  to  mention  two  points, 
not  very  clearly  brought  out  by  the  author.  He 
quotes  that  credit  is  given  the  supplier  if  his  coal 
shows  a  lower  percentage  of  ash  than  that  speci- 
fied in  the  contract,  while  he  is  debited  in  the 
case  of  any  excess.  This  fails  to  recognise  that 
steadiness  in  the  quality  supplied  is  very  material 
to  good  firing,  and  I  should  certainly  advocate 
that  coal  falling  below  a  certain  definite  value, 
be  returned  to  the  mine  at  the  supplier's  risk  and 
cost.  Again,  I  am  in  complete  agreement  with  the 
author  in  emphasizing  the  care  required  in 
sampling,  and  would  only  point  out  the  absolute 
necessity  of  sampling  immediately  after  weighing 
and  putting  the  sample  obtained  in  an  airtight 
box  or  jar,  since  loss  of  moisture  very  quickly 
occurs  in  the  boiler  shed,  with,  of  course,  conse- 
quent loss  to  the  buyer. 

I  trust  that  these  remarks  will  be  taken  by  the 
author  as  fair  criticism,  and  that  they  will  stimu- 
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late  him  to  help  us  in  threshing  out  this  import- 
ant subject. 

Mr.   E.   M.  Weston  {Member):     Mr.    Dodd, 
in  suggesting  his  answer  to  the  question  regarding 
selecting   coals    has,    I    think,     overlooked  one 
practical    point    which     cannot    be     neglects  1. 
especially  here  on  the  Rand  where  some  of  the 
coals  sold  contain  such  a  high  percentage  of  ash. 
Should  not  one  always  hold  a  practical   test  of 
any  co-d  with  regard  to  the  type  of  furnace  and 
draught  employed,  and  the  boiler  it  must  be  burnt 
under  .'     If  one  burns  one  of  these  high  ash  coals 
in  an  ordinary  grate  with  natural  draught  under  a 
water  tube  or  tubular   boiler,  even  if  one  burns 
nut-size  coal  only,  one  finds  any  laboratory  tests 
of   calorific    power    are    useless  and  misleading. 
These  tests  may  show  a  value  of  6,000  or  over  in 
B.T.U.'s  :  but  if  one  expects  to  get  an  evapora- 
tion of  water  anything  like  one  might  expect  in 
accordance  with  that,  one  would  be  disappointed. 
Owing  to  the  large  percentage  of  ash  an  examin- 
ation of  the  ash  dump  would  probably  show  that 
only  60/'  to  70%  of  the  carbonaceous  matter  had 
really  been  consumed,  the  unburnt  carbon  having 
gone  to  enrich  and   enlarge  the  ash  dump.      If, 
however,  such  a  coal  could  be  burnt   in  specially 
designed  furnaces  or  mixed  in    proper  proportion 
with  a  richer  coal,  better  results  might  be  obtained. 
Mr.  E.J.  Laschinger  {Member  of  Council): 
This  subject  of  coal  presents  a   very   large  field 
for  investigation  and  discussion.       There   is   our 
thing    with    regard    to  specifications  in  general. 
For  whatever  purpose  material  is  required,    I   an 
a  great  believer  in  the  fact  that  the  only  way  to 
buy  materials  is  to  buy  them  on  the  specficatioa 
of   their  physical   properties  alone.        The   main 
disputes  on  contracts,  especially  coal,  arise  in  this 
way.       Coal  is  bought  under  certain   gnarai 
of  performance,  and  as  soon  as  the  guarantee  is 
not  fulfilled,  the  coal  supplier  is  notified  accord- 
ingly.      He   replies    that    the    coal    is   not   used 
properly,  and  so  the  dispute  goes  on,  and  there  is 
nothing  definite  by  which  either  party  can  come 
to  a  real  settlement.     The  question  as  to  what  is 
a    suitable  specification    of    the    physical    and 
chemical  properties  of  coal   has  been   exercising 
the  minds  of  most  engineers  who  are  responsible 
for  the  large  power  plants  for  the   last    1"  or    LS 
years,  and  more  especially  the  last  5   years.      A 
great  deal  has  been  published  on  the  subject,  and 
the  only  way  to  deal  with  it    in  regard   to  this 
discussion,  is  to   get   some   of  our   members   who 
know   more  or   less  about  coal,   to   give    us   the 
salient  points    that   should    be    included    in    the 
specification  on  coal. 

Another  point  of  scientific  interest  may 
from  a  discussion  of  the  paper.    The  question  is  : 
does  the  Mahler  bomb  give  a  true  idea  of  the 
•  value  of  coal  '       It  is  said  that  a  great  deal 


of  heat  which  gas  is  supposed  to  give  out  in  com- 
bustion is  absolutely  unaccounted  for— 15 
20     of  the  power  does  not  app  We  know 

that  experiments  have  Keen  mad.  \>\  well-known 

scientists   recently,    and   it   has   been  found   out 
that,    during    the   explosions  of  gas,    there   was 
energy    transformed    which    escaped     altogether 
without  doing  useful  work  of  any  kind,   ii"t  •  ■■ 
appearing  in  the  form  of  heat. 

Mr.  M.  Dodd  {Member):  I  do  not  know 
whether  it  i^  desirable  that  there  Bhonld  be  a 
reply  to  such  points  as  have  been  raised  imme- 
diately,   or    whether   it    is   desirable    they   should 

form  part 'if  a  subsequent  discussion  I 
The  President :     A- a  rule  a  reply  is  givi 

four    months    hence,    but    if    there    is    anything 

argent,  yon  may  as  well  give  it  to-night. 

Mr.  M.  Dodd:     There  is  nothing  urgent,  but 

there  are  points  winch  I  think  properly  belong  | 

discussion  later  on. 

Mr.  F.  J.  Pooler     i  As  a  teacher, 

I  should  be  glad  if  we  could  get  this  question  of 
the  British  Thermal  I 'nit  fixed.  In  the  metric 
system  the  unit  is  fixed  as  that  quantity  of  I 
that  will  raise  Igm.  of  water  from  0*C,  to  1 
but  in  searching  for  a  definition  of  the  B.T.1  . 
one  finds  different  text  books  giving  different 
temperatures  ami  we  have  given  up  the  attempt 
to    fix    this   unit    definite!}  bad  job, 

Clerk    Maxwell    avoids    the   difficulty  by   defi: 

the  unit  as    "that  quantity  of  beat  which,  it 
plied  to  unit  of  mass  (one  pound)  ol  water   it 

some    standard    tempt  ratlin-    (that     of     _ 

density.    39  I".    or    1  ('.    or   occasionally     I 

temperature  more  convenient  for  laboratory  work, 
such  as  62  F.  or  15  C.)  will  raise  the  water    1 
|  1'.  or  ('.)    in  temperature."       This    D<  iher 

indefinite,     I     BOUgbt    elsewhere    and    found    the 

temperatun  as 

/      "at  or  near  39*1    I 

.'      -from  39-1     to   lO'l    I 

.;     "from  :;!»'  to  tu    |\ 
.  6    "fro,,,  32   to  33*  r. 
Definitions  /  &   ',  were  by  the  >ame  autl 
;  A  6  the  only  two  in  agreement,  differ  from 

Clerk    Maxwell." 

It  i>,  of  course,  not  a  matter  of  much  pi  I   I 
importance,  for  Callen.lar  a-  Barnes  (B.A.  p 

19),  state  that  the  specific  heat  of  « 
between  IO054  at  Fr.  l't.  and  1-0074  at  Bl.  I't  . 

with    a    mean    value    of    1  -0000    it    68   I'      "id   a 

minimum  value  of  '99 

maximum  variation  of  lc->  than   1       for  the  whole 
rain  that   ;i  calorific    value   return.-. 1   a-    1" 

might   be  either  '.»  '.•  1    <>r    10*09,   U't    a   v.r\    MHOUS 
r    either     u  I    OM    t: 

fairly  big  AH  in  usii  quantii 

In  regard  to  the  question 

Coking  LI   und.-rtak 
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■work  has  been  done  at  Sweetwaters  in  Natal  by 
the  Maritzburg  Iron  Company,  Ltd.,  and  coke  is 
now  being  turned  out  from  there  yielding  10%  of 
ash  and  1%  of  sulphur.  The  results  were  not  so 
satisfactory  till  recently,  but  the  ash  per  cent, 
has  been  lowered  lately  by  washing  the  small 
coal,  twice  on  a  jigger-washer  with  a  sieve  pro- 
vided with  a  felspar  layer.  Further  analyses  of 
coke  from  this  process  may  yield  interesting 
results,  as  our  South  African  coals  are  generally 
thought  to  be  poor  for  coking  purposes.  One 
would  also  like  to  know  whether  there  is  any 
more  of  that  Karroo  coal  with  0-2%  ash,  for  much 
that  1  have  seen  contained  nearer  20%  of  ash. 

Mr.  W.  Laurie  Hamilton  (Member):  I 
would  like  to  suggest  that  some  of  our  engineers 
might  give  us  a  paper  on  the  proper  use  of  coal, 
and  the  better  management  of  the  boiler.  That 
is  the  more  important  point  I  believe  on  the 
Rand  to-day.  I  will  give  you  two  instances. 
There  are  two  mines  of  200  stamps  each.  One 
used  better  class  coal  than  the  other.  Yet  the 
cost  per  ton  crushed  in  one  case  of  the  inferior 
coal  was  lOd.  and  in  the  other  3s.  6d.  The 
general  manager  investigated  and  he  found  this. 
That  in  one  case  50%  of  coal  went  on  the 
ash  dump  and  in  the  other  11%.  In  a 
case  where  there  was  only  18%,  the  ash  was 
riddled  and  part  re-used.  The  main  cause  was 
this.  The  one  with  the  high  consumption  had 
better  boilers  than  the  other,  but  they  were 
neglected.  They  had  not  a  spare  boiler  and  were 
driving  those  in  use  all  the  time  so  that  they 
could  never  get  the  boilers  cleaned  out  or 
repaired.  In  the  other  case  they  had  a  man  who 
made  a  pet  of  his  boilers,  and  I  say  that  this  has 
more  to  do  with  the  consumption  of  coal  than 
any  other  point  on  the  Eand.  Keep  your  boilers 
clean,  use  the  coal  suitable  to  them,  and  it  will 
reduce  your  costs  not  only  to  lOd.  but  even  lower. 

Mr  Tom  Johnson  (Member  of  Council):  I 
would  like  to  bear  testimony  to  the  truth  of  Mr. 
Hamilton's  remarks,  though  I  believe  at  the  same 
time  the  cost  has  gone  up  at  the  mine  with  the 
low  costs  through  changing  their  coal  in  the  same 
boilers. 

Mr.  M.  Dodd  (Member)  :  The  only  point  on 
which  I  think,  at  the  present  moment,  it  is 
necessary  to  remark  on  is  the  question  of  the 
British  Thermal  Unit.  Of  course  39T°  F.  is  the 
temperature  of  the  greatest  density  of  water,  but 
to  my  mind  there  should  be  no  difference  between 
taking  it  at  39 T°  F.  and  taking  it  at  60°  for  the 
Teason  that  you  do  not  need  to  take  the  density 
into  account  at  all.  You  only  take  into  account 
the  weight  of  the  water. 

The  President :  Of  course  there  is  also  the 
possibility  that  the  specific  heat  of  water  changes 
when  it  is  heated.     I  am  pretty  sure  it  does. 


FAULTING  PHENOMENA  IN  RAND 
MINES. 


By  G.  H.  Beatty  (Member). 

The  subject  matter  of  these  notes  is  very  well 
known,  but  in  virtue  of  its  important  bearing  on 
efficient  development,  I  venture  to  bring  it  before 
the  Society.  I  propose  to  open  the  discussion  by 
an  exposition  of  and  some  comment  upon  certain 
examples  of  complicated  faulting  which  have 
come  under  my  notice. 

There  is  a  lamentable  looseness  in  the  use  by 
miners  of  expressions  applied  to  faulting.  For 
example,  such  general  terms  as  "  upthrow," 
"  downthrow,"  "  normal  fault  "  and  "  reverse 
fault  "  are  frequently  used  with  little  respect  to 
their  true  application.  To  illustrate  this,  suppose 
in  a  level  being  driven  east  on  a  reef  dipping 
south,  that  a  dip  fault  is  encountered  dipping 
west  ;  the  average  miner  would  speak  of  this  as 
an  upthrow  of  the  reef,  because,  in  driving 
through  the  fault  he  found  the  reel  thrown  south 
and  upwards  into  the  hanging  wall,  The  fault 
is,  however,  a  normal  fault,  i.e.,  movement  has 
taken  place  on  the  hanging  wall  (or  western)  side 
of  the  fault  in  a  downward  direction,  and  in 
effect,  the  reef  on  the  western  side  of  the  fault 
along  which  a  level  has  been  advanced  eastward, 
is  properly  regarded  as  the  dislocated  or  down- 
thrown  portion,  and  the  portion  of  the  eastward 
side,  which  he  calls  upthrown,  is  really  the 
reef  in  its  normal  position.  A  normal  fault 
is  a  downthrow,  and  is  accompanied  by  a  loss  of 
reef-bearing  ground.  The  converse  is  true  for  a 
reverse  fault,  which  is  an  upthrow  and  shows  an 
overlap  in  horizontal  projection.  For  all  pur- 
poses it  can  be  assumed  that  normal  faults  owe 
their  existence  to  gravity,  and  reverse  faults  to 
pressure.  Some  evidence  supports  the  belief 
that  normal  faults  are  cot  always  due  to  sub- 
sidence, but  the  exception  is  rare  and  of  no 
practical  interest.  In  Rand  formations,  as  a 
general  rule,  reverse  faults  are  older  than  the 
normal  ones.  When  the  reverse  fault  so  happens 
to  be  a  strike  fault,  I  have  come  across  no  im- 
portant exception.  It  seems  quite  likely  in 
many  cases  that  the  normal  faults  occurred  when 
the  lateral  or  tangential  pressure  which  caused 
the  reverse  faults  was  relaxed.  It  follows  that 
normal  faults  being  younger  displace  the  reverse 
faults.  The  appearance  of  a  fault  is  frequently 
misleading  as  to  the  extent  of  its  displacement. 
I  know  of  one  instance  where  the  minimum 
movement  along  the  fault  plane  was  at  least 
1,000  ft.,  and  yet  the  fault  itself  could  not  be 
distinguished.  One  meets  with  other  faults 
which,  though  strongly  defined,  have  little  or  no 
throw,  but,  of  course,  the  actual  movement  may 
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have  been  considerable.  One  meets  the  same 
difficulty  in  attempting  to  find  any  relation 
between  the  amount  of  throw  and  the  relative 
dips  of  the  fault  and  the  reef,  as  these  seem  to 
bear  no  discoverable  relation  to  the  extent  of  the 
displacement  of  the  reef  by  the  fauit.  When  it  is 
necessary  to  locate  a  reef  thrown  by  a  single  un- 
known fault,  such  indications  as  known  strata, 
fault-rock,  slickensides,  folding  of  the  strata  on 
either  or  both  sides,  should  be  looked  for  and 
carefully  examined.  Failing  any  information 
from  such  sources,  the  dip  and  strike  of  the  fault 
must  be  carefully  taken,  and  the  fault  treated  as 
one  having  a  normal  throw,  the  prospecting 
cross-cut  being  carefully  examined  after  every 
blast  for  indications.  When  two  or  more  faults 
have  competed  to  dislocate  the  reef,  the 
becomes  more  interesting  and  calls  for  closer 
study.  A  valuable  aid  to  the  solution  of 
problems  arising  from  the  disturbances  due  to 
faults  and  dikes,  is  the  constant  cultivation  of 
geometrical  perception.  The  full  significance, 
however,  of  plans  and  sections  is  more  clearly 
revealed  with  the  aid  of  a  model.  Either  one  of 
two  faults  may  cut  out  or  throw  the  other,  the 
former  condition  being  rare.  Almost  every  fault 
will  be  found  to  have  an  increasing  or  diminish- 
ing throw,  ultimately  dying  out  entirely  in  both 
directions.  Two  faults  of  the  same  -ystem 
(reverse  or  normal)  dipping  in  opposite  directions 
may,  upon  approaching  each  other,  coalesce,  and 
terminating  as  individual  faults,  continue  as  one 
with  a  diminished  throw.  Again,  if  both  dip  in 
the  same  direction  and  coalesce,  they  will  con- 
tinue as  one  fault  with  an  increased  throw. 
Faults  rarely  unite,  it  need  hardly  be  said,  anless 
they  have  a  similar  trend,  and  probably  belong 
to  the  same  period.  The  direction  of  movement 
on  a  fault  plane  should,  whenever  possible,  In- 
determined.  When  one  plane  has  cut  and  dis- 
placed two  other  planes  of  dissimilar  dip,  the 
direction  of  movement  on  the  one  can  be 
determined  graphically.  When  the  average  dip, 
strike,  nature,  and  direction  of  movement  of  a 
fault  bave  been  determined,  its  effect  upon  faults, 
dykes,  and  reefs,  with  v.rioua  dips  in  other  parts 
of  the  mine  can  be  ascertained  with  reasonable 
accuracy.  Speaking  generally,  faults  in  Rand 
mines  show  a  marked  consistency  in  Strike  and 
dip.  There  are,  of  course,  many  interesting 
exceptions  to  this  rule.  Very  often  a  big  fault  is 
accompanied  by  smaller  sympathetic  faults  ol 
-imilar  trend  and  dip,  causing  troublesome 
-toping  in  the  vicinity.  An  important  fault  is 
often  po  of  peculiar  characteristic-,  and  its 

individuality   admit-   of    its    easy    recognition   in 
various  parts  of  the  mine. 

The  principal  feature  oi  the  section  shown  on 
the  plan  (Fig.  I.)   is  a   true  strike  fault  having  a 


rever-e  throw,  causing  an  overlap  or  duplication 
of  reef  of  100  ft.  on  the  west,  and  diminishil 
the  ea-t,  where  it  dies  out  in  a  monoclinal  fold. 
borne  500ft  east  ofthe  workings  shown.  This  fault 
is  readily  distinguished  on  the  western  section 
where  it  carries  an  inch  of  fault-rock,  but  east  ol 
the  -haft  shown,  its  presence  is  only  minutely 
rev.  aled  by  a  close  examination  :  in  fact,  it  i- 
only  noticeable  where  it  comes  in  contact  with  a 
reef,  and  for  development  purposes  it-  position 
was    calculated.      Considerable    development 

done  in  this  neighbourhood   in   the   nini 

which  time  the  fault-  shown  were  little  limb  r- 
Btood,  the  existence  of  the  strike-fault  pa— ing 
unrecognised.  Recent  development  was,  there- 
fore laid  out  with  a  view  to  taking  the  best 
advantage  of  the  old  work.  The  plan  further 
-hows  a  if  dip   faults   numbered  DF1,  _.  •'! 

and  4,  all  of  which  have  down  throw-,  and  v 
caused  by  movements  subsequent  to  the  lateral 
pressure  which  caused  the  strike  fault.  Therefore, 
the  strike-fault  is  displaced  by  all  the  dip  faults. 
Upon  examination,  fault  No.  1>Fl'  was  found  to 
have  a  down  throw  (vertical  displacement)  of 
50  ft.,  and  the  direction  of  movement  on  it 
was    clearly   shown    by  joining,   in  ci  'ion, 

the  apices  formed  by  the  reef-  and  strike  fault. 
This  direction  proved  to  be  nearly  horizontal.  In 
my  experience  this  is  the  exception  rather  than  the 
rule,  for  generally  the  direction  of  movement 
approaches  the  vertical. 

The  nature  of  fault  No.  DF2  being  determined 
it  wa-  reasonable  to  assume  that  the  characterist 
of  the  other  dip  faults,  which    probably  belonj 
to  the  same  system,  were  Bimilar.     An  examina- 
tion of  faul:    \       DF3  and  4   on  the   plan  will 

show    that    tin-    wa-    nearly    the    ca-e.        A-    the 
movement  on  the  dip  faults  was  roughly  horizontal 
the    relative    positions    of    strike    fault    and    i 
remain  unaltered  on  either  side  of   the  dip  faults, 
on  the  same  horizontal   plane.     Had  the  motion 
been    vertical  the  strike  fault  would  of  course 
bave,  on  the  dropped   section,   approached   the 
overlap  and  receded  from  the  onderlap  port. 
of  the  reel-  on  the  same  level.      Fault-  V      |i| 
ami  .'5  an-  especially  interesting,  they  have  down 

throws    of    50    ft.   and    42    ft  lively,    ami 

dipping  in  contrary  directions,  mute  .it  the  point 
x.  appearing  in  the  lower  level  as  one  fanlt  with 
a  throw  oi  8  ft,  this  actually  being  the  difference 

>.f  their  throws  as  individual  faults. 

The    -ketch    will    now,  1    think,  explain    it. -elf 

At  the  point  <>  it  will  be  noticed  that  the  overlap 

portion  of  the  si. nth  reef  dOM  i."t  reach  the  4th 
level.       The    available    data    showed    ti  lid 

not  I  vult   not  being 

visible  at  this  point,  .  i  put  up  from  the 

5th  level,  tin-  li-t  round  in  which  blew  through 

in;.,   the   cross  i  at     The  • 
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probably  driven  to  pick  up  the  south  reef — the 
underlap  portion  of  the  same  reef  having  been 
mistaken  for  the  main  reef  leader.  The  strike 
fault  has,  of  course,  exactly  the  same  overlapping 
efFect  upon  the  main  reef  and  main  reef  leader  at 
a  lower  level.  These  reefs  have  been  omitted 
from  the  plan,  wherever  possible,  for  the  sake  of 
simplicity.  The  dyke,  which  forms  the  north 
boundary  of  the  section,  is  not  displaced  by  the 
dip  faults.  Its  dip  is  roughly  vertical,  and 
remembering  that  the  direction  of  movement  on 
the  faults  was  horizontal,  it  follows  that  the 
dyke  was  subsequent  to  them.  Had  the  move- 
ment been  vertical,  similar  to  the  dip  of  the 
dyke,  the  dyke  might  have  been  faulted  without 
showing  any  horizontal  displacement.  This 
horizontal  movement  further  eliminates  the  possi- 
bility that  the  faults  were  subsequent  to,  and 
terminate  on  the  dyke.  The  section  of  ground 
shown  in  Fig.  I.  is  itself  an  overlap,  probably 
caused  by  the  dyke  rather  than  by  any  later 
movement  on  it  ;  firstly,  because  the  dyke  face 
shows  no  evidence  of  movement,  and  secondly, 
because  such  movement  could  only  have  been 
caused  by  a  return  of  pressure  after  the  dip 
faults  had  been  developed.  The  thickness  of  the 
dyke  is  about  100  ft.,  and  its  underlap  reef  is 
also  the  overlap  of  another  dyke  to  the  north. 
In  consequence  of  this  the  cross-cut  from  the 
vertical  shaft  to  the  incline  shaft  shown,  exp 
the  reef  three  times.  The  two  dykes  mentioned 
are  separate,  and  not  one  dyke  faulted,  as  might 
be  inferred.  They  have  a  similar  but  somewhat 
irregular  strike.  They  meet  in  both  directions, 
encircling  an  oval  shaped  piece  of  ground,  250  ft. 
wide  at  the  widest  point.  This  section  of  ground 
is,  curiously  enough,  entirely  free  from  fault-  "I 
any  description.  In  addition  to  the  overlaps 
formed,  there  has  been  a  westerly  movement  of 
several  hundred  feet  on  the  same  dykes,  proved 
by  their  displacement  of  an  old  vertical  dip  dyke 
to  the  west  of  the  sketch.  It  would  be  exp 
to  find  on  the  underlap  portion  corresponding  to 
the  section  in  Fig.  I  dip  faults  similar  to  those 
of  the  overlap  As  mentioned  above,  however, 
the  underlap  portion  is  free  from  faults. 

Fig.  II.  will  .serve  to  show  in  cross  section  the 
po-itions  of  the  apices  formed  by  the  strike  fault 
and  reef  at  the  cessation  of  movement  OB  faults 
I  if-},  3,  and   1  (Fig.  1.). 

The  above  example  and  remarks  may  proi 
interest    and    use    to    those    who     have     broken 

country  to  deal  with.     Each  faulted  section 
mine,  however,  has  to  be  developed  from  data 
gathered  on  the  spot,  and  no  amount    of    gei 
remarks  and  rules  will  prevent  mi-tai. 

The  next  step  after  it  i-  considered  that  the 
■country    is    well    understood     is   t<.   lay   out    a 

scheme  of  development   whiCD    is    at 
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Fig.  II. 

mica]  and  complete.  By  this  1  mean  that  the 
value  of  gold  recovered  from  the  section  must 
show  the  maximum  profit  over  the  combined 
development  and  working  oosta  This  may  seem 
to  be  an  obvious  remark,  but  I  have  often  noticed 
a  penny  saved  on  development  cost,  in  I  the 

mining  cost  by  two  pence.  The  converse  is  true 
— it  is,  in  fact,  more  general  to  overdevelop  than 
underdevelop. 

Tin-  cause  of  much  inefficient  development  is 
due  on  a  milling  property  to  a  natural  desire  to 
keep  the  mill  running.  The  development  incon- 
sequence does  not  receive  its  share  of  attention. 
Straight  drives  in  the  footwall  with  boxholes  to 
the  reef  oi  sould  very  often  be  driven  to 

meat  advantage  in  country  where  the  general 

strike  and  faults  are  known.  There  is  a  gt 
desire  to  be  always  on  reef  which  admit-  of 
better  sampling,  but  more  often  the  reason  is 
that  the  power-  that  he  an-  rareh 
hundred  tons  of  doubtful  development  rock  fot 
the  mill.  The  result  is  that  future  tramming 
and  mining  COStfl  do  not  receive  their  due  c"ii- 
sideration.  The  reel  actually  broken  by  driving 
on  reel  i-  DOl  lost  if  the  drive  lie  in  the  footwall, 

but  can  fo  far  more  neatly  stoped  and  profitably 

milled  at  a  future  dab  81  light  driving  from 
point  to  point  ha-  a   decided    tendency  to    reduce 

the   total    i  ry   footage.      Moreover,   ever] 

it.  ol  straight,  well-equipped,  laid  and  kept 

track     repp  ia-     penny     per    ton    trammed 

•  d  over  the  usual  prevailing  condition-,  namely 
tOltUOUS  drives.      Another   point    winch    tend 
inefficient  development  i-  the  short  and  uncertain 
tenure  of  office  held  by  tit-  :■'  mine  official 

An  official  reap-  the  immediate  benefit 
stoping,  but  g (development  work  often milil 

in     a    small     way     against     pp  -.       An 

official  wh<>  would  kick  at  ■  w  Lited  ila  p<  i 
been    known    to   wink  at   l<>»>  ft.  of   uxh--   dm 
ing — the  sl<  gainst  but  the  1  * »* »  ft. 

is  f  i 

It  is  bad    policy  to    in!  •  f    from    the 

hanging    -id'  .  -     in    tic     tutuu-   BXpeo 


370 


The  Journal  of  'The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  Feb.  1911 


mining  and  the  leaving  of  valuable  pillars.  It  is 
generally  better,  when  feasible,  where  a  fault  of 
known  displacement  has  thrown  the  reef  into  the 
foe  twall,  to  go  back  in  the  drive,  and  from  a 
point  determined  in  it,  to  interesct  the  reef  and 
fault  contact  on  the  further  side  of  the  fault. 
The  surveyor  has  in  the  course  of  his  work  the 
best  opportunity  of  studying  the  reefs,  faults,  and 
dvkes  in  a  mine,  and  should  with  care  and  obser- 
vation make  few  mistakes.  The  observation  of 
some  underground  phenomena  has  led  me  to 
think  that  there  is  still  a  tendency  to  movement 
along  some  fault  planes.  Allowing  that  radical 
dynamic  agencies  will  n^ver  again  disturb  the 
strata,  they  may  .-till  contain  unreleased  strains, 
which,  together  with  the  pressure  due  to  great 
depth,  will  be  released  by  stoping  operations. 
The  pressure  at,  say,  5,000  ft.  will  probably 
cause  a  virtue  to  be  made  of  a  necessity,  by 
causing  driving  to  be  done  in  the  footwall. 

In  conclusion,  let  me  say  that  these  notes  are 
in  no  way  intended  to  be  exhaustive  ;  I  have,  in 
fact,  only  touched  upon  a  subject  on  which  a 
volume  might  be  written.  I  am  hoping  that 
many  criticisms  and  additions  will  be  forthcoming 
before  th°  Hst  word  is  said. 

Mr.  E.  Pam  (Member)  :  This  is  a  very  valu- 
able paper,  and  I  have  much  pleasure  in  propos- 
ing a  vote  of  thanks  to  Mr.  Beatty.  It  is 
impossible  to  grasp  all  the  points  after  one  read- 
ing, and  I  feel  diffident  about  making  any 
remarks  without  further  thought.  The  improve- 
ment in  locating  the  throws  of  faults  does  exist, 
but  I  would  point  out  that  part  of  the  credit  for 
this  is  due  to  the  large  amount  of  development 
done  on  the  Rand,  and  the  improved  way  in 
which  our  records  are  kept,  so  that  every  fault  of 
any  importance  can  be  referred  to  at  once,  and 
the  reef  can  usually  be  located  without  difficulty. 
Compilation  plans  of  the  districts  are  also  very 
helpful  as  by  means  of  them  the  experience  of 
one  mine  is  of  material  assistance  to  its  neighbour. 

Where  working  in  virgin  country  such  as  our 
deep  deeps  a  model  is  very  useful,  and  a  proposal 
was  made  some  months  ago  to  build  a  complete 
model  of  all  the  mines  on  the  Rand,  to  be  kept  in 
a  central  position  for  reference.  It  would  be 
costly  I  know,  but  the  clear  idea  which  can  be  got 
from  a  model  would  save  much  expense  in  laying 
out  and  development  work. 

Mr.  J.  Cellier  (Member):  As  regards  the 
models  of  some  of  these  mines,  in  many  cases  the 
damage  is  done  before  the  model  is  made.  There 
are  some  mines  at  present  that  would  come  out 
at  a  loss  if  they  had  to  make  models. 

Mr.  M.  H.  Coombe  (Member)  :  This  is  a  very 
interesting  paper,  a  paper  which  has  evidently 
called  forth  a  great  deal   of  observation   on    the 


part  of  tbe  author.     I  think  we  have  all  need  to 
be  thankful  that  such  papers  are  brought  before 
this  Society.       We  are  far  more  advanced  to-day 
in  our  knowledge  of  faults,  dykes,  second  throws 
etc.,  than  we  were  some   years   ago,   and   I  dare 
say  that  on  the  Rand  in  our  practice  to  day,  the 
general    underground    man    is    more    conversant 
with  throws  and  faults  than  miners  in  any  other 
part   of  the  world.        The  reading  of  this  paper 
put?  me  in  mind  of  the  old  days — 25   years  ago, 
when  we  first  started  the  outcrops  along  these 
reefs,   and   when   we  had  no  data  whereby    we 
could   decide    whether   there    was    an    upthrow 
or   a  downthrow.       If  we  were  driving  east  and 
encountered  a  fault  dipping  west,  wTe  knew  almost 
to  a  certainty  that  we  had  to  go  in  the  hanging 
wall.       I  claim  that  the  old  miner  did  very  good 
work  in  that  respect,  and  the  data  known  to-day 
for  the  deeper  mines  have  been  compiled  from  the- 
practical  work  done  by  the  old  miners.       They 
may  have  thrown  away  a  good  deal  of  money  in 
cross-cuts,  etc.,  but  they  found  it.     There  is  a  lot 
of  money  needlessly  thrown  away  today  in  these 
big  mires  cross-cutting,  etc.,  in  impossible  direc- 
tions for  the  reef !       I  know  of  one  special  case- 
in one  of  the   leading  mines  of  the  Rand  where 
they  went  200  ft.  into  the  hanging  wall  looking 
for  a  reef  that  was  5  ft.  in  the  footwall. 

Mr.  Chas.  B.  Saner  (Vice-President):  As 
the  hour  is  late  I  propose  further  discussion  of 
papers  be  postponed. 

This  was  agreed  to,  and  the  meeting  closed. 


Proceeding's 

AT 

Extra  General  Meeting, 
March  4,  1911. 


An  extra  general  meeting  of  the  Society  was 
held  in  the  Lecture  Hall  of  the  S.A.  School  of 
Mines,  on  Saturday,  March  4th,  the  President 
(Dr.  Moir)  in  the  chair.  There  were  also  present: 

36  Members  :  Messrs.  W.  R.  Dowling,  R. 
Allen,  Tom  Johnson,  E.  J.  Laschinger,  A. 
Richardson,  G.  O.  Smart,  H.  A.  White,  A. 
Whitby,  James  Littlejohn,  A.  F.  Crosse,  W.  A. 
Caldecott,  E.  H.  Johnson,  R.  G.  Bevington,  A. 
McA.  Johnston  (Members  of  Council),  W.  Beaver, 
B.  V.  Blundun,  A.  J.  Bowness,  J.  Chilton,  A.  A. 
Coaton,  J.  M.  Dixon,  R.  Gaseoyne,  J.  Gray, 
A.  J.  Johnson,  J.  Lea,  G.  Melvill,  P.  T.  Morrisby, 
E.  Roberts,  W.  H.  Roe,  S.  Shlom,  G.  Hildick 
Smith,  W.  H.  Smith,  W.  A.  C.  Tayler,  A. 
Thomas,  E.  M.  Weston  and  A.  Wilkinson. 

12  Associates  and  Students  :  Dr.  J.  L.  Aymard, 
Messrs.  F.  C.  Carbis,  W.  M.  Chester,  J.  Cronin, 
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H.  J.  Filmer,  J.  Gibson,  B.  W.  Holman,  A.  Kin..'. 
F.  J.  Fouler,  H.  Stadler,  P.  A.  Tucker  and  A.  M. 
Wilcox. 

12  Visitors,  and  Fred.  Rowland,  Secretary. 

General  Busini 

The  President  :  I  have  first  to  ask  you  to 
accord  a  very  hearty  vote  of  thanks  to  Mr.  Pearce 
and  the  other  gentlemen  who  organised  that 
excellent  visit  to  the  Crown  Mines  last  week,  one 
which  we  all  so  much  appreciated.  I  have  also 
to  announce  that  Mr.  M.  Torrente  has  been  kind 
enough  to  arrange  a  visit  to  the  Roodepoort 
United  Main  Reef  Mine  for  us  on  March  25th. 
We  have  also  very  great  pleasure  in  welcoming 
to  this  meeting  Principal  Thompson,  the  new 
head  of  the  S.A  School  of  Mines.  I  think  it  Lb 
very  kind  of  him  indeed  to  come  to  our  meeting 
only  two  or  three  days  after  his  arrival  here, 
when  he  must  be  worn  out  with  seeing  people 
and  trying  to  remember  who  they  are. 


NOTES  OX  BATTERY  PRACTICE. 


(Rend  at  Septem^r  Meeting,  1910.) 


By  A.  R.  Stacpoole  (Member). 

REPLY    TO    DISCUSSION. 

Mr.  A.  R.  Stacpoole  (Member):  I  am  sorry 
my  paper  missed  one  of  the  principal  objects  that 
prompted  me  to  write  it,  which  was,  to  draw  the 
mill  men  of  the  Rand  into  a  general  discussion. 

Mr.  E.  H.  Johnson  points  out  that  the 
reason  for  removing  battery  plates  from  the  front 
of  mortar  boxes  to  the  foot  of  tube  mills,  is  to 
prevent  scouring  by  coarse  grit  when  coarse 
screens  an- used.  This  is  a  very  sound  reason, 
and  one  which  we  all  admit  :  but  has  the  point 
ever  been  decided  that  the  gain  by  this  change  i- 
greater  than  the  loss  in  not  being  able  to  catch 
the  free  gold  until  it  has  passed  into  the  Launders, 
pumps  and  tube  mills.'  Certainly  the  results 
from  the  new  plants,  which  were  recently  started 
on  the  Rand  where  amalgamation  take-  place 
only  after  the  pulp  has  passed  the  tubes,  leave 
room  for  doubt  on  this  point.  With  more  i 
and  time  given  to  the  plates  which  are  in  front 
of  the  mortar  boxes,  better  results  might  be 
obtained  and  less  amalgam  and  mercury  would 
be  found  in  the  launders  and  tube  nulls. 

Mr.  (  trOBSe  states  :  "  1  am  afraid  that  some  ol 
our  members  will  consider  the  li  unalgam 

mentioned  is  much  over-estimated."     It  be  is  ol 
this  opinion,  I   would  a~k  him  to  obtain  figures 
to  the  quantity  of  mercury  drawn  from  the 
mine  store  for  use  in  the  null  for  a  period  of, 
six  months,  and  I   think  he  will  agree  with  me 


that   at   lea-t.  in   many   cases,  the   quantity 
mercury  lost  per  ton  of  ore  nulled,  or  pei   o 
"t   gold  recovered,    is  excessive.     There  can 
little  doubt  that  wherp  mercury  is  lost,  gold  _     t 
with  it. 

I  said  :  "  The  mill  manager  and  amalgamator 
are  rapidly  having  their  power  and  responsibility 
usurped  by  the  reduction  officer  and  cyanide 
manager,"  but  Prof.  Stanley  put  my  meaning  in 
a  nutshell,  when  he  said  :  M  I  think  if  the  mill 
men  would  make  themselves  heard  a  little 
more  they  would  get  on  a  little  more.  1' 
generally  the  cyanide  manager  who  rises  to 
be  reduction  officer.  Judging  from  Dr.  Cal 
remarks  it  was  he  who  originated  the  post  of 
reduction  works  manager.  1  am  not  prepared  to 
say  whether  these  officials  have  been  a 
otherwise,  but  what  I  do  know  i>,  she  in 
tion  of  this  new  post  baa  been  the  means  of  mak- 
ing all  the  ambitious  mill  men  invade  the  cyanide 
works,  and  the  cyanide  men  are  to  be  found  in 
all  the  mills,  each  gaining  knowledge  of  the 
others'  work  with  the  object  in  view  of  qualifying 
for  the  much  coveted  poet  This  his  brought 
about  a  better  understanding  between  the  two 
departments. 

Mr  Alexander  states  :."  I  cannot   agree  that 
this  paper  is  really   repreeeotatn  sommon 

battery  practice  on  the  Eland."  1  also  agree  with 
Mi.  Alexander  on  this  point  !  but  I  am  sorry  he 
did  not  see  tit  to  take  the  hint  thrown  to  him  by 
Dr  Caldecott,  and  give  as  a  description  of  his 
up-to-date  methods  of  handling  amalgam 
black  sand,  etc 

Mr.  .1.   Hayward  Johnson  18  Under  the   imp: 

sion  that  my  paper  was  more  directed  to  mill 
practices  in  outside  districts  than  to  mill  pi 
on  the  Kmd,  but  this  i-  not  so.     My  experi 
is  that  the  outside  districts  pay  more  attention  to 

the  plate  and  mill    recovery  than    i-    the    case   on 

'he  Hand.     In  speaking  of  sampling  the  pulj 

it   |i  be  lip  "i  the  mortsr  box,  he   -aid  • 

■•  I  Iwing  to  the  plate  being  close  to  the  boxes  it 
is  very  difficult  to  take  an  accurate  sample."  In 
this  I  do  not  agree  with  him.  A  reliable  sample 
may  he  taken  from  the  screen,  it  each 

a  strip  of  thin  sheet  iron  inserted  m  the  trail 

the  bottom,  •'*  in.  widi',  ami  running  the  full 
length  of  tl.  M  ;  this  will  form  a  -ill  for  the 

pulp  to  run  off  and  the  sampling  vessel  oai 

■  ■d  under  it  the  full  length  ol  tin-  screen  thus 
enabling  i  representative  -ample  of  the  pulp  t 
_ht. 

Mi    V   \v.  ( 'indel  gives  the  i  •  Id 

red  in  hi-  mill,  but  it  would  have  pleased 

me  more  it  he  hid  given  thequanl  _  \m 

taken  from  the  launder-  and  tube  mill-,  which  he 
rely    omitted    t<     do       I    hope    I        -     era! 
manager  will  take  hi-  hint,  and  nut  whisp 
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the  back  of  his  neck,  "  send  a  few   more  ounces 
of  gold  in  the  residue  to  the  dump,  but  increase 
the  tonnage."     Mr.  Cindel  might   find  a   trolley 
useful  to  bring  back  the   "  few  more  ounces  of 
gold  "  (which  he  speaks  so  lightly  of)   from  the 
dump  :  he  could  even  employ  the  much  talked  of 
horse  to  draw  the  trolley,  if  he  was  successful  in 
his  search.     My  critic  asks,  "  what  will   become 
of  the  free  gold  which  concentrates  in  launders?" 
A  part   of   it  will  ultimately  find  its  way  to  the 
tube    mill    plates,    and    the    balance     would    be 
absorbed   in  crevices    in    the    launders,    loss    in 
handling  when  cleaning  up  the  launders,  and  also 
when    renewing    tailing    pumps,    and   tube    mill 
liners,  as  well  as  offering  a  temptation  to  thieve. 
Mr.  A.  King  remarks  :   "  If,  however,  the  tube 
mill  circuit  is  properly  arranged  and  is  provided 
with  the  requisite  number  of  cone  classifiers  with 
diaphragms,  there  is  no  chance  of  any  amalgam 
overflowing  with  the  cyanide  pulp."  It  is  evident 
from  this  remark  that  Mr.  King  wants  to  convert 
the   tube   mill   into  an   amalgam  trap.     A  large 
pioportion  of  the  amalgam  and  mercury  entering 
tube  mills  is  ground  to  flouered  amalgam,  which 
will  float  over  the  plates,  and  which  can  be  found 
at  water  mark  adhering  to  the  sides  of  launders 
both  in  the  sand   and   slime  plants  ;  it  is  even 
questionable  if  a  portion  does  not  float  away  on 
the   water  from  the   slime  plants.     My  critic  is 
nothing  if  not  emphatic  ;  he  settles  one  point  after 
another  in   a  decided  and  definite  manner,  even 
the  knotty  problem  of  tube  mills,  which  is  occupy- 
ing the  attention  of  the  leading  Band  engineers 
at  present,  as  to  whether  tube  mills  are  not  more 
expensive  to  work  than  stage  crushing  by  stamp 
mills.     His  method   of  collecting  black  sands,  I 
will  refer  to  later.      I  agree  with   his  method  of 
treating  black  sand  residue  in  a  Brown  air  lift 
vat  by  cyanide. 

Mr.  D.  J.  Pepler  states  :  "  The  author  must  be 
an  absolute  stranger  on  the  Eand,  for  he  seems  not 
to  have  the  remotest  idea  of  the  methods  in  vogue 
in  mills  here."  I  may  say  that  it  is  sixteen 
years  ago  since  I  first  worked  in  a  mill  on  the 
Rand,  and  have  worked  in  one  of  the  large  mills 
there  as  recently  as  six  months  ago.  Since  I 
first  knew  the  Rand  I  never  lost  touch  with  it, 
and  paid  regular  visits  to  it  every  year  or 
eighteen  months,  always  making  a  point  to  see 
any  new  machine  or  method  adopted  in  connec- 
tion with  the  reduction  works.  During  my  last 
visit  I  went  to  a  mill  in  the  Germiston  section, 
one  in  the  central  section,  and  one  on  the  West 
Kand  to  see  what  was  new  in  milling,  and  it 
struck  me  then  that  the  care  and  time  given  to 
the  plates  and  in  dressing  them  was  not  as 
great  as  was  bestowed  on  them  some  years  ago. 
I  have  seen,  morning  after  morning,  eighteen 
plat'.-.-,    .scraped    and     dressed     within    forty-five 


minutes.     Does  Mr.  Pepler  think  this  is  sufficient 
time    to    scrape,    collect    black    sand    and    dress 
eighteen   plates  in  ?     I  know  a  change   for   the 
better  has  recently  taken  place  in    this  mill,  and 
that  it  is  to-day  one  of  the  most  carefully   run 
mills  on  the  Rand.      The  mere  fact  that  the  mine 
manager  requires  a  large  tonnage,  or  that  coarse 
crushing  is  carried  on,  or  that  the  cyanide  works 
are  more  perfect  and  capable  of  better  work  now 
than  in  years  gone   by,   is  to  my  mind  no  reason 
why  the  plates  should  not  have   care   and   time 
given  to  them.     The  objection  he  brings  against 
cyanide    managers     becoming    reduction     works 
managers    is :     that  they    cannot   supervise    the 
maintenance  of  the  mill.     There  are  a  number  of 
mill  managers   who   hopelessly  fail  on  this  point, 
and  a  visit  to  some  of  the  mills  will  convince  one 
that    their    maintenance    is    not    a    particularly 
strong  point   with   the  mill  manager.     I  cannot 
agree  with  his  method  of  collecting  black  sand  ; 
he  hangs  up   the   stamps,  eight  seconds  later  the 
water   is   shut  off,  and  then  he  states,  "  by  that 
time  most  of  the  tailings  will  have  disappeared, 
whilp  the   black   sand  will  remain  on  the  plate." 
I  would  like  to  know  what  retains  the  black  sand 
on  the  plate  1  If  the  p]ate  is  examined  with  a  mag- 
nifying glass,  it  will  be  found  that  a  quantity  of 
black  sand   is  held  on  the  plate  by  large  bits  of 
sand,  and  if  the  plate  is  hard  and  dry,  particles  of 
free    gold    may    also    be   seen    which    have    not 
amalgamated  ;  the  moment  the  large  particles  of 
sand  are  disturbed,  the  gold  and  black  sand  can 
be  seen  moving  down   the  plate,  and  are  washed 
away    with     the    tailing.     I    want    to    ask    Mr. 
Pepler  what  would  happen  if  the  flow  of  water  is 
too  strong,  or   if  the  valve  is  stiff  and  cannot  be 
shut  off  for  half  a  minute,  or  a  minute,  instead  of 
be  ng  shut  after   eight  seconds  1     Will  the  black 
sand  be   still  on  the  plate,  or  will  the  plate  be 
washed  bright  and  free  of  the  greater  part  of  the 
black  sand  1  He  gave  the  following  figures:--"  Tube 
mill  plates,  black  sand   gave  59%,  scrapes  and 
other   sources   41%  ;  in   the  battery,  black  sand 
42%,    scrapes   and    other    sources    58%,    which 
should  be  considered  satisfactory."     Why  should 
these   figures   be    considered  satisfactory  1  Is  it 
because  5,  10,  15%,  or  even  more  of  the  black 
sand    and  free    gold   which   had  rested  on    the 
plates  are  washed  down  into  the  tailings  launder1? 
Mr.    A.    King   advocates    Mr.    Pepler's    system 
of  collecting  black  sand,  but  I  consider  it  risky 
and  haphazard,  and  when  dealing  with  a  concen- 
trated   product  which  yields  50%   of  the  total 
mill  gold,  no  chance  should  be  taken. 

Mr.  G.  A.  Robertson  remarks  ;  "  Instead  of  the 
author  then  showing  us  some  method  whereby  a 
saving  might  be  made  in  the  free  gold,  mercury 
and  amalgam  when  they  find  their  way  into  the 
cyanide    works,   he   proceeds  to  tell  us  how  to 
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collect  .sand  from  plates,  Szc."  My  paper  was  not 
written  with  this  object,  but  with  the  object  of 
preventing  free  gold,  black  sand,  mercury,  and 
amalgam  from  entering  the  cyanide  works. 
which  can  be  best  done  by  paying  great  care  to 
the  dressing  of  plates,  giving  sufficient  timi 
each  plate,  careful  collecting  of  all  the  black 
sands,  and  by  not  using  mercury  to  excess.  An 
ounce  of  mercury  should  be  to  the  amalgamator 
what  a  pound  of  cyanide  is  to  the  cyanider. 
The  cyanider  is  never  tired  of  trying  to  curtail 
the  quantity  of  cyanide,  and  not  only  every 
cyanider  on  a  mine,  but  every  mill-man  can  tell 
you  the  quantity  of  cyanide  used  per  ton  of  ore 
treated  ;  yet  how  many  amalgamators  can  tell 
exactly  the  quantity  of  mercury  used  per  ton  of 
ore  milled,  or  per  oz.  of  gold  recovered  i 

If  the  practices  of  each  mine  manager  were 
more  generally  known  and  criticised,  each  would 
be  able  to  discard  his  own  weak  or  bad  points 
and  adopt  the  better  ones  of  his  neighbours, 
which  would  be  a  distinct  advantage  to  the 
industry.  Mr.  Robertson  quotes  from  authorities 
on  the  loss  of  mercury:  "'15%  of  the  entire 
mercury  fed  is  lost ;  and  it  is  well  known  that 
the  amount  of  gold  carried  away  and  totally  lost 
by  this  means  is  enormous."  These  quotations 
go  more  to  strengthen  my  remarks  on  this  point 
than  to  weaken  them.  These  losses  are  admitted 
by  the  mill  men  on  the  Rand  anil  accepted  as 
inevitable,  as  not  one  of  the  mill  men  have  come 
forward  to  tell  us  what  is  being  done  to  prevent 
this  loss  of  amalgam. 

I  am  sorry  Mr.  Robertson  did  not  give  us 
figures  as  to  the  percentage  of  mercury  loBt, 
instead  of  the  percentage  of  mercury  recovered  by 
riffles  :  it  appears  that  what  is  recovered  is 
history,  but  what  is  lost  is  mystery,  and  judging 
by  the  strain  of  the  criticism  on  my  paper,  the 
mill  man  is  determined  that  it  will  remain  a 
mystery. 

The  President :  This  seem-  to  have  produced 
a  very  profitable  discussion,  and  1  hope  OUT 
friends  the  mill  men  will  give  us  something  DO  re 

this  year  to  keep  the  interest  up. 


THE  CLASSIFICATION  OF  TAILING  PULP 
PRIOR  To  CYANIDING. 


(Read  at  October  Meeting,  1910.) 

By   Edward   H.   Johnson, 
President ). 


M.I.M.M.   (1 


DISCUSSION. 

Mr.  J.  Vine  Jory  {Member)  :    In  commenting 

on  this  panel    I  do  not  propose   to   deal    with    the 

theoretical* considerations  of  the  classification  "t 
tailing  pulp,  but  with  a  leu  mechanical  point 


obtaining   classification    in    this   type   of    p] 
which    have    developed    during     the     exp  I 
gained  during  t In •  last  nine   months    in    the 
tinuous  operation  of  the  apparatus. 

Primary  Cone*. — As  in  any  settling  apparatus, 

or  differential  settlement  as  in  the 

fication,  the  amount  of  agitation  caused  by  the 
feed  of  fluid  pulp  must  be  controllable.  There 
should,  therefore,  be  as  little  fall  as  possible 
between  the  outlet  of  the  feed  launder  and  the 
Burfa  Also  provision  should  be 

made  to  eliminate  the  occluded  air  in  the  pulp  at 
the  centre  of  the  cone,  otherwj  aer  material 

than  is  desirable  will  overflow.  This  point 
probably  emphasized  in  our  ease  by  the  pulp 
elevation  being  by  air-lift.  A  wide  sleeve  sur- 
rounding the  sub-level  inlet  and  carried  slightly 
lower  and  above  water  level  will  correct  the 
agitation  effect  of  the  entangled  air.  Similar 
provision  was  also  made  in  the  return  sand  C 
with  a  reduction  of  -f  200  product  in  the  slime 
from    1       to  under  1 

.  an'l    Vacuum    Tablet. — The 
vacuum  tables  have  given  little  trouble,  but  we 

have  found   it   advantageous    to    substitute    1 
jute   cloths   for    the   finer   calico  originally   US 
Although  the  time  taken  for  dressing  a  tab! 
very  -mall,  the  shutting  off  of  the   underflow  "t 
tic  cones  during  this  operation  interferes  with 
that    continuity    ol     action   of    the    cones    which 
make-  for  g 1  work.     For  this  reason  the  by- 
pass  Bhown    in    thi  impanying   sketch 
introduced  and  has  proved  itself  extremely  useful. 
The  introduction  of  the  underflow  of  thi  dary 
<  direct  into  the   -tream    ol    solution    for   the 
-hort  period  necessary  during  dressing  table-  has 
not  caused  an\  accumulation  of   .solution   to   take 

place.    This  underflow  mdary  cone-  can 

between  26     and  28     of  moisture,  th< 
the  table  moisture  being  12    . 

Sampling.     'I  he  continuous  -ami  plant  lends 

it-elf  to  \.-r\  accui  tl    sampling  of  both  -ami 
slime  products,  a-  neither  i-    complicated    by    tin- 
return  -and    -pit/.kasten    a-     i>     usual      in     pulp 

samplii 
The  extraction  results  obtained  during  the  i 

-ix  months  may  be  of  interest  t"  members: — 
Tons  sand  treated  152,930     I".  tons  milled 

\\,  i  iding-t-  <'l  in.  1-1 

Average  origin  d  value  •  >  1 18  dwt. 

\\,  :  '".dwt. 

-8ti  :;7  ion 

Average  final  draining  wt 

I 
A  v< 
Avei  '  value  Iwt. 


.\\.  I  i  dwt     9 

Av( 
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The  cost  of  operating  the  continuous  sand 
plant,  including  all  white  and  native  labour, 
power,  maintenance  and  re-elevation  of  all  the 
sand  and  solution  48  ft.  has  worked  out  over  the 
tonnage  dealt  with  at  l'159d.  per  ton. 

I  am  indebted  to  Mr.  Penlerick,  general 
manager  East  band  Proprietary  Mines,  for  per- 
mission  to  publish  these  details  of  extraction. 

BEPLY    TO   DISCUSSION. 

Mr.  E.  H.  Johnson  (Past-Pretident) :  The 
discussion  elicited  on  this  paper  has  been  almost 
entirely  of  a  confirmatory  nature,  and  I  have  to 
thank    Messrs.    A.    McA.    Johnston    and    G.  O. 


Smart  for  the  very  valuable  data  they  have 
adduced,  and  for  the  leniency  of  their  slight 
criticism.  It  is  somewhat  surprising  that,  although 
at  the  present  time,  some  quarter  of  a  nrllion 
tons  per  month  are  locally  being  classified  by  the 
means  described,  or  approximately  13-|%  of  the 
total  Rand  tonnage,  only  two  members  have  con- 
tributed to  the  discussion  on  the  classification 
aspect. 

Mr.  McArthur  Johnston  confirms  so  very  closely 
the  data  given  in  my  paper  tha<;  there  is  little  to 
reply  to.  I  think,  however,  he  perhaps  over- 
emphasizes the  increased  length  of  time  of  treat- 
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ment  cl 1 1 * ■  to  the  East  Rand   single  treatmenl 
c  unpared  with  the  double  treatment,  and  over- 
looks  the  relative   initial   values  of   the  mat* 
dealt  with,  viz.,  6'00  dwt.  at   the   East    Eland  as 
against  2'88  dwt.  at  the  Simmer  Deep.    It  is  fair 

--nine  that  a  little  longer  treatment  would  be 
necessary  for  the  higher  value.  The  slightly 
longer  treatment  is,  however,  I  think  mere  than 
compensated  by  avoiding  the  cost  of  the  double 
handling  needed  for  the  double  treatment,  as 
with  the  perfectly  clean  Band  obtained  the  Bame 
ultimate  residue  is  attainable.  His  later  reference 
to  the  experiments  he  made  of  dropping  the 
transferred  sand  into  solution  i-  confirmatory  ol 
this,  as  they  very  closely  imitate  the  conditions  of 
Bingle  treatment. 

Mr.  Smart's  data  on  the  results  obtained  from 
single  cone  classification   are  extremely  valuable 

showing  what  can  be  done  where  the  plant 
does  not  lend  itself  to  the  elevation  required  for 
the  installation  of  the  secondary  cones,  but  where 

tment  of  the  sand  as  collected  is  pi  I,  the 

installation   <>t   secondary  cones  is  preferable      I 
I  must  thank  Mr.  Smart  also  for  his  grading 
battery  teed,  which  more  or  less  confirms  that   I 
quoted.     The  proportion  of   fine  in  battery  feed 
will    necessarily    be  a    fairly    variable   quantity 
according  to  the  nature  "i  reef  and  mining condl 
tion,    not    to   mention,   as    perhaps  treading 
dangerous   ground,    the   economj    or    otherv 
(principally  Otherwise)  in  tie 


I  was  particularly  pleased  thai  Mr  Smart, 
through  the  instrumentality  of  Mr.  McLean  had 
been  aide  t->  practically  confirm  my  experiem 
the  changed  conditions  that  the  better  classil 
tion  has  produced  on  the  density  of  settled  .-and 
and  Blime.  Mr.  McLean's  work  in  this  direction 
is  a  model  of  careful  determination  and  could 
well  have  formed  the  text  for  a  paper  dealing 
with  the  subject  of  tonnage  measurement  of  moist 
settled    solids.     The   difl  1        higher 

moisture  content  of  the  Simmer  ami  Jack  settled 
-lim>- a-  compared  with    Easl    Eland   Propriet 
Mine-  i-  quite  comprehensible  wl  en  the  differ 

and  52  respectively  of  the  mill  product 
collected  as  slime  is  considered,  the  latter  natur 
ally  containing  a  higher  proportion  of  the  ft 

-and. 

Ele plying  to  the  q  u  Ic<  d 

I  The  long  1  in   pipe  m 
the  cone  of  the  vat,  and  when 
the  -  gle. 

i        ■    mi-    1  St,  2nd   and 
pern  i  Proprietai  y  Mini         alisms, 

collecting,  I  it  wash  and  2nd  w 
slime  planl 

The    impact    of    the    falling    cylinder     I 
found    to    •li-p  •    the   lluid 

-lime,  whi(  !;  ini  d  ap| 

Ti..  .  did  ii  the 

determination. 
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Regarding  the  difference  Mr.  McLean  shows 
between  the  moisture  content  of  the  peripheral 
and  central  samples  of  a  settled  slime  charge  I 
am  indebted  to  Mr.  P.  R.  Nethersole  for  the 
accompanying  diagram  showing  that  these  differ- 
ences do  not  occur  to  the  same  extent  on  the 
East  Rand  Proprietary  Mines  as  on  the  Simmer 
and  Jack.  The  reason  is  due  to  the  concave 
cross  section  of  the  settled  charge  and  the  relative 
lengths  of  decanter  arms.  The  East  Rand  Pro- 
prietary Mine  decanters  are  12  ft.  long  therefore 
do  not  reach  the  concave  centre  (a  defect  I  con- 
fess), consequently  the  supernatant  solution  in 
the  centre  corrects  the  greater  density  of  the 
settled  solid. 

Mr.  Tonnesen's  contribution  is  particularly 
valuable,  as  giving  us,  what  many  of  us  have 
sought,  a  convenient  and  accurate  core  sampler 
for  settled  slime.  His  apparatus  has  been  in 
daily  use  on  the  East  Rand  Proprietary  Mines  for 
some  time  now,  and  has  proved  itself  a  great 
improvement  on  the  cumbersome  device  used  in 
the  original  determinations.  I  should  like,  not 
only  to  congratulate  Mr.  Tonnesen  on  his  success- 
ful solution  of  what  has  hitherto  baffled  most  of 
us,  but  also  to  thank  him  for  providing  us  with 
such  a  neat  and  convenient  tool. 

Mr.  Jory's  somewhat  belated  contribution  con- 
tains several  notes  that  I  hope  will  prove  of 
service  to  those  operating  this  type  of  plant.  I 
should  like  to  take  this  opportunity  of  thanking 
Mr.  Jory  and  Mr.  Lloyd,  who  are  in  charge  of  the 
respective  East  Rand  Proprietary  Mines  con 
tinuous  sand  plants,  for  the  enthusiasm  they  have 
shown  in  their  working,  which  has  contributed  so 
largely  to  the  success  this  type  of  plant  has 
achieved  on  the  East  Rand  Proprietary  Mines. 

The  President :  As  I  havo  said  already,  it 
is  most  gratifying  to  find  our  Past-Presidents 
taking  such  an  interest  in  the  Society,  and  I  am 
sure  we  all  thank  Mr.  Johnson  very  much  for 
his  interesting  reply.  As  an  example  of  the 
activity  of  our  Past- Presidents  I  may  p  ,int  out 
that  at  this  extra  meeting  we  1  ave  no  less  than 
five  of  them  present,  practically  all  who  are  still 
resident  in  Johannesburg. 


NQTE^i     ON     THE    OCCURRENCE    AND 
CONCENTRATION    OF    TIN    ORES. 


(Read  at  October  Meeting,  1910.) 


By  C.   Fbed.  Thomas  (Member). 

DISCUSSION. 

Mr.  A.  Treloar  (Member):  If  Mr.  Weston 
could  not  congratulate  Mr.  Thomas  on  his  paper 
on    "  The  Occurrence  and  Concentration   of  Tin 


Ores,"  I  am  afraid  I  cannot  congratulate  Mr. 
Weston  on  his  contribution  to  the  discussion.  It 
is  always  an  easy  matter  for  anyone  to  write 
sarcastically  on  any  subject,  provided  he  has 
sufficient  sarcasm  in  his  nature,  but  sarcasm  and 
criticism  have  an  altogether  different  value. 

With  the  concentration  of  tin  ores,  as  well  as 
with  most  scientific  treatments,  it  is  wise  to 
observe  with  an  unbiassed  mind  and  to  take  a 
broad  view.  Perhaps  the  author  did  try  to 
cover  too  much  ground  in  his  paper,  and  it  may 
seem  as  if  some  of  his  statements  are  rather 
vague  ;  at  the  same  time  there  is  much  truth 
in  wha.t  he  says,  and  seeing  that  he  is  the  first 
contributor  of  a  paper  on  tin  concentration 
read  before  this  Society,  I  think  he  is  to 
be  congratulated  on  the  result,  in  spite  of 
the  fact  that  he  happens  to  be  a  Cornishman. 
Mr  Weston  evidently  speaks  under  some  provo- 
cation when  he  says  "  that  the  Cornish  tin  expert 
is  prone  to  strut  around  the  world  posing  as  the 
one  and  only  authority  on  the  ore  and  its  concen- 
tration, and  inflicting  out-of  date  Cornish  dressing 
devices  on  young  and  unsophisticated  tin  indus- 
tries in  other  countries."  Might  I  ask,  where 
this  has  been  done1?  And  does  he  not  know  that 
in  South  Africa,  and  in  many  other  parts  of  the 
world,  the  tailing  from  some  of  the  mills  (erected 
not  by  Cornishmen)  is  richer  than  the  ore  of  the 
average  Cornish  mine,  and  that  if  the  same  per- 
centage of  loss  were  escaping  in  Cornwall  the  tin 
streamers  on  the  Red  River  would  sell,  not  30  tons 
of  tin  monthly,  but  nearer  100  tons,  and  that  if 
the  Red  River  were  red  through  ruby  tin  escaping 
it  would  then  contain  enough  tin  to  cause  it  to 
stand  still. 

In  order  to  discuss  percentages  of  recovery  in 
tin  concentration  it  is  necessary  to  see  the 
samples  taken  and  also  to  know  the  assay  value 
of  the  pulp  from  the  stamps.  A  Wilfiey  concen- 
trator if  properly  erected  and  adjusted  loses 
practically  the  same  amount  of  tin  in  the  tailing 
from  an  ore  containing  1%  as  it  does  from  an  ore 
containing  3%,  and,  naturally,  the  percentage  of 
recovery  in  the  first  instance  would  be  much  less 
than  in  the  latter — a  fact  often  overlooked.  To 
provide  for  the  irregularity  of  the  percentage  of 
an  ore  it  is  necessary  when  laying  down  a  plant 
to  add  an  extra  concentrator  for  the  specific 
purpose  of  using  it  when  the  value  of  the  product 
goes  up.  Supposing  the  average  loss  from  a  con- 
centrator of  the  Wilfiey  or  Buss  type  when  doing 
good  work  on  sand  to  be  0"2%  metallic  tin,  then 
if  the  sand  pulp  contained  5%  and  0*2%  was 
lost,  the  result  would  be  a  recovery  of  96%  ;  if 
however  the  sample  assayed  1%  and  0*2%  was 
lost,  it  would  mean  a  recovery  of  80%  ;  thus  in 
the  case  of  two  mines  equal  work  might  be  per- 
formed and  yet  the  results  widely  differ.  The  above 
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is  an  illustration  of  sand  concentration  ;  and  of 
course  a  further  loss  would  occur  with  the  con- 
centration of  the  slime,  still  further  reducing  the 
percentage  of  extraction  from  the  original  pulp 
sample  It  is  customary  to  think  that  with  high 
values  you  get  high  losses,  but  that  is  not  true 
when  comparing  values  with  losses.  A  machine 
works  irrespectively  of  values,  and  however  well 
it  is  erected  and  adjusted  there  must  and  ever 
will  be  a  loss,  but  if  the  load  is  regulated  accord- 
ing to  the  value  the  loss  is  fairly  constant. 

It  is  scarcely  necessary  for  anyone  with  even 
a  small  knowledge  of  mining  conditions  in  Corn- 
wall, to  hesitate  to  reply  to  Mr.  Weston's 
remarks  as  to  why  the  mines  do  not  put  down  a 
succession  of  rag  frames.  I  will,  however,  answer 
by  informing  him  that,  unfortunately,  nearly  the 
whole  of  the  mining  area  is  owned  by  one  owner, 
and  he,  for  personal  reasons,  lets  only  a  portion  of 
land  to  the  mine,  generally  not  nearly  sufficient 
for  the  plant  required,  and  then  lets  the  adjoining 
portion  to  a  tin  streamer,  giving  him  the  right  to 
come  close  to  the  mine  discharge,  the  streamer 
paying  a  toll  in  the  form  of  one-eighth  of  the 
gross  return.  The  price  of  land  to  the  mines,  if 
purchased,  works  out  at  £100  per  acre,  or  over 
£200  per  morgen,  not  5s.  per  acre  as  in  South 
Africa,  or  a  comparatively  small  price  as  in 
Australia.  Mr.  Edward  Walker  (whom  I  have 
the  pleasure  of  knowing)  ought  not  to  ask  why 
more  rag  frames  are  not  put  down  after  spending 
so  much  time  as  he  did  in  Cornwall,  and  anyone 
conversant  with  Cornish  mining  should  not  have 
to  ask  for  information  seeing  that  the  question  of 
"  Lords's  dues  "  has  for  the  past  five  years  created 
such  a  stir  in  Cornwall,  and  especially  during  the 
past  three  months.  I  may  say,  to  give  credit  to 
two  of  the  owners,  that  in  the  case  of  the  Cam 
Brea  and  Tincroft  mines,  during  the  three  months 
mentioned,  they  have  given  up  their  dues  and 
added  an  installation  of  plant  to  assist  the  mine, 
but  this  was  only  done  under  pressure  and  when 
the  capital  of  the  mine  was  practically  exhausted. 
Might  I  also  inform  Mr.  Weston  that  in  every 
case  I  know  of  the  slime  is  treated  twice,  and 
often  three  times  if  space  permits,  and  that  the 
average  percentage  of  slime  caught  on  a  rag 
frame  is  not  5%  of  the  product  fed  on,  but  nearer 
65%,  as  he  will  discover  if  he  makes  a  proper 
test. 

For  the  last  century  the  tin  mining  world  has 
been  waiting  for  a  slime  concentrator,  and  it  still 
waits  in  spite  of  the  Luhrig  and  other  machines  ; 
and  if  Mr.  Weston  has  had  the  privilege  of  testing 
many  of  these  slime  concentrators  he  could  onlyhave 
corne  away  with  a  sad  heart.  Personally,  I  have 
found  that  with  a  wooden  bed  set  at  a  good  angle 
and  the  surface  kept  roughened,  a  revolving  table 


is  the  most  effective  machine,  and  with  three  or  four 
times  treating  I  have  got  a  higher  percentage  than 
from  any  other  type.  The  Luhrig.  Wilfley  slimer 
and  Frue  vanner,  are  only  effective  on  certain 
material,  but  for  a  very  fine  product,  such,  for  in- 
stance, which  will  pass  through  20,000  holes  per 
square  inch,  the  results  they  give  are  not  satis- 
factory. I  might  also  say  with  reference  to 
Cornishmen  refusing  to  adopt  up-to-date  methods, 
that  these  (so-called)  up-to-date  methods  have 
done  Cornwall  irreparable  injury  during  the  past 
five  years,  and  that  out  of  a  nominal  capital  of 
£750,000  spent  there  is  nothing  to  be  seen  to-day 
but  machinery  standing  idle.  The  good  work 
done  by  the  Germans  at  Clitters  resulted  in  the 
payment  of  a  dividend  and  the  stoppage  of  the 
mine  after  a  nominal  capital  of  £160,000  had 
been  spent.  A  new  company  was  formed  in  1908 
with  a  capital  of  £15,000,  and  this  company  is 
now  in  liquidation,  and,  as  far  as  I  know,  never 
paid  a  dividend.  I  could  mention  many  others 
where  the  results  have  been  similar,  and  one,  an 
American  company  having  the  North  Crofty 
mine,  spent  an  enormous  sum  installing  a  plant 
of  their  own  design,  with  disastrous  results  as  far 
as  outputs  and  dividends  were  concerned.  If  by 
these  things  Mr.  Weston  considers  Cornwall  owes 
a  lot  to  either  Germans  or  Americans  I  must  beg 
to  differ.  I  grant  that  Germans  are,  as  a  nation, 
extremely  clever  in  scientific  research,  and  that 
they  introduced  magnetic  separation  into  Corn- 
wall, which  has  helped  several  mines  considerably. 
It  is  generally  known,  however,  that  these  revolu- 
tionists have  returned  home  with  much  less 
money  and  a  great  deal  more  experience.  It  is  a 
well  known  fact  that  experience  is  necessary 
when  dealing  with  any  particular  ore,  and  the 
treatment  which  does  well  in  Australia  is  not 
workable  in  South  Africa,  and  the  same  applies 
to  Cornwall,  and  it  behoves  any  mining  engineer 
to  first  consider  and  experiment  before  making  a 
definite  statement. 

I  agree  with  the  author  that  the  average 
extraction  does  not  exceed  80%,  considering  that 
in  many  mines  where  the  ore  is  poor,  it  does  not 
reach  that.  There  are  to-day,  when  tin  is  fetch- 
ing nearly  £200  per  ton,  many  idle  mines  in 
Cornwall  with  ore  of  an  average  value  of  1%  : 
although  mining,  with  crooked  shafts  and  over 
2,000,000  gallons  of  water,  from  some  mines,  to 
pump  daily,  with  "  Lords'  dues  "  and  a  complex 
ore,  is  done  for  an  average  cost  of  23s.  per  ton. 
It  should  then  not  be  difficult,  if  such  marvellous 
results  can  be  obtained  in  Australia  and  else- 
where, to  make  these  mines  pay.  If  the  cost  of 
tin  mining  in  South  Africa  could  be  obtained,  the 
information  would  be  most  valuable  to  a  new 
industry,  and  would  brush  away  some  of  the  mis- 
ceptions  prevalent. 
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I  append  a  flow  sheet  of  a  plant  treating  a 
complex  ore,  where  the  .slime  is  treated  three 
times  and  where  the  extraction  is  ecpial  to  v'_ 
only.  By  referring  to  the  sheet  it  will  be 
noticed  that  four  products  are  sold,  viz.,  copper 
pyrite,  wolfram,  tin  and  arsenic.  The  pulp 
sample  assayed  001%  for  copper,  0*015'  for 
wolfram.  1  *..  for  tin,  and  1*35  for  arsenic.  As 
the  flow  sheet  clearly  shows  the  treatment  it 
is  unnecessary  to  furnish  any  explanation,  except 
as  regards  that  pertaining  to  the  copper  pyrite, 
which  being  simple  might  be  useful  to  someone 
running  a  small  plant,  possibly  at  their  nun 
expense  where  copper  pyrite  is  present.  It 
was  found  that  the  waste  oil  from  the  bearings  of 
six  Frue  vanners,  treating  middling  from  twelve 
Wilfley  tables,  got  into  the  boxes  with  the  water 
used  to  wash  the  concentrate  off",  and  this  water 
with  the  very  light  skim  of  oil  carried  with  it  a 
large  percentage  of  copper  pyrite.  To  collect 
this  the  water  was  allowed  to  overflow  into 
another  box  and  from  that  into  a  launder  30  ft. 
long  and  1  ft.  wide.  A  piece  of  perforated  copper 
grate  was  fixed  across  the  launder  at  the  end. 
with  a  piece  of  cloth  placed  across  it  to  act  as  a 
filter.  S.i  well  did  this  answer  that  practically 
all  the  copper  pyrite  was  collected  in  the  launder 
and  the  water  which  passed  through  the  filter  W»8 
quite  clear.  About  30  tons  of  copper  pyrite  were 
collected  yearly  by  this  means,  assaying  on  an 
average  17  copper,  which  were  sold  to  a  smelter. 
The  wolfram,  as  the  sheet  shows,  was  extrai 
by  magnetic  separation  and  assayed  when  finished 
tungstic  acid.  After  the  concentrate  was 
roasted  and  the  wolfram  extracted,  the  tin  was 
treated  in  the  usual  way  by  dollying,  etc.,  and 
assayed  65  metallic  tin.  The  arsenic  w  is 
collected  in  chambers  and  assayed  when  Bold  from 

90  m  to  '.)|  I    might  add  that    the    water    n-nl 

for  treating  the  roasted  concentrate   was    all' 
t..  flow  series  of    settling  tanks  into  which 

was  thrown  scrap  iron,  and  a  little  copper  was 
collected  by  precipitation,  but  owing  to  the 
largesl  I    ge  being  Baved   in    the    launder 

;      to,     pn  \  IOU8     1"    the     c entlatr     1  • 

.ted.   tie-    percentage   of   coppei    from    these 
tanks  was  very  small. 

1  very  much  question  if  with  a  con  plea  ore  it 
is  possible  to  obtain  a  much  higher  p 
extraction  than  82    .  although  with  an   ore 
from    impurities   of   the   kind  mentioned  abo 
little  higher  percentage  might   !»■  recovered,  but 
that  would  depend  on  the  constitution  of  tie 
.ml  whether  tine  crushing  was  used  t<-  eliminate 
the  tin  from  the  wasl 

Mr    E.    M.    Weston    (Mem  A-    Mr. 

Treloar's  contribution  t«-  this  papei  is  mainly  a 
criticism    o\    my    criticism,    the     I  n 


allowed  me  t"  supplement  my  remarks.     R<  g 
my  attitude  Mr.  Treloar  does  not  undent 
the  tradition  of  this  Society.     The  m< 
and  sarcastic  criticism  is,  as  long  a-  it  i-  tan 
impersonal,  the  more  members,  ami  in  lie  i\ 
the    person   criticM  joys   it.     1    think 

atmosphere   is  :i   healthy    one,  and   Mr.   Trel 
will  have   to   try    and    _  limatised.      If   Mi. 

Treloar  had   understood  this  he  would  not  1. 

bo  Bimple  a-  t..  vehemently  deny  t!,- 
derivation  I  invented  for  the  origin  of  the  name 
Red  river. 

Regarding  rag  frames,  Mr.  Treloar  ha-  qi 
missed  the  point  of  my  criticism,  which  w 
why  more  frames  were  put  down,  but   why   the 
Cornishman  used  bo  unsuitable  an  appliat 

If  Mr.  Edward  Walker  did    not    know   it    v, 
imp-lite  to  ask  awkward  questions 
Cornwall,  I  am  not  prepared  to  apologise  for  him. 
[would draw  Mr.  Trel<  ttention  to  the 

marks  <.t  the  Cornish  correspondent  ol  the  /.  /< 
Mining  Journal  of  a  recent   date,  who  wan; 
know    why  one  tributor  easily  draws    1"  toi 
month   from    the    lied  river  with  primitive  appli 
ami-.     And   in  connection  with  1  would 

draw  his  attention  to  the  prosp  Ctl 
t-  treat  the  fun   lira.-  dump 
containing    IT   IK.  of  tin   ore  i  er  ton   givii  _ 
recoverable  value  of   5s.  t..   LOs.  per  ton.     If, 
Mr.  Treloai 
slime  the   three   treatments   he   mentions  would 

vei  95     oi  Blime  values,  &n  1  am  afraid  tl 
i-  a  mistake  somewhere  ;  for  the  tin  is  in  the! 
river,  and  it  comes  from  tie-  mines.     1   i    I 
the  Rooiberg  plant  he  has  installed callov. 
thusjustifing  my  criticism  on  the  i  ;i j 

Mr.  Treloar  favours  -lime  tables  "t   the 
type  and  has  installed  them  at  Rooibei 

of   this   class   were   installed 
Mount  Bischoff  and  do  Bplendid  work  it 
I    believe    I    am  -    that 

metallurgists  there  are  replacing  them  by  n 
,,i  modern    type    which    they    I 

found  Clitters    I    bel 

ill-e      th 

the  Clitters  mil 
there  was  n  '"  the  low< 

ind  this  I 

that    th.  -•    revolutioni 
mmh  lew  i 

Th.)  put  up  ei 
that  in\ 

,n  i  t  tin-  gentleman    -v  ^  ' 

all  know  in  itrj    tie 

the  rich 
loua  lode  at  th.-  bottoi 

it  ti 

ntly 
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And  n<>w  having  said  most  evil  things  I  could 
think  of  about  Cornishmen  and  their  methods,  I 
should  like  to  add  that  I  could  say  most  of  it 
about  the  men  who  have  managed  mining  in 
every  held  in  the  world  I  know  of,  including  the 
Ranr  and  Australia.  Mistakes  have  been  made 
and  money  squandered  in  vast  sums  everywhere, 
and  if  some  of  us  got  the  chance  we  would,  no 
doubt,  make  some  large  and  healthy  mistakes 
ourselves.  So  honour  to  "  the  old  men"  Cornish 
or  otherwise,  for  they  were  strong,  brave  men, 
and  did  their  work  in  the  world  with  their  might 
which  is  more  than  can  be  said  of  some  of  us 
though  we  have  better  knowledge  and  better 
tools. 

REPLY    TO    DISCUSSION. 

Mr.  C.  F.  Thomas  {Member)  :  I  may  say  that 
the  concentration  of  cassiterite  is  a  widely  dis- 
cussed problem,  and  plants  must  vary  according 
to  the  particular  ores  to  be  treated.  If  the  ore 
>hould  be  chloritic  and  contain  sulphides,  float 
>limes  are  to  be  expected. 

Mr.  Walter  McDermott's  paper  on  "  The  ele- 
ments of  slime  concentration "  read  before  the 
Institution  of  Mining  and  Metallurgy  in  April, 
1910,  together  with  the  discussion  and  contri- 
buted remarks  thereon,  contains  valuable  informa- 
tion. Mr.  W.  S.  Wei  ton  gave  some  interesting 
figures  on  float  tailing  with  a  concentration  to 
only  four  times  the  value  of  mill  feed,  proving 
great  losses  on  silver,  copper  and  lead  ores.  Mr. 
Weston  is  amazed  to  learn  that  wet  concentra- 
tion for  th<*  extraction  of  the  sulphides  of  copper 
is  unsatisfactory.  It  is  a  surprising  confession 
to  make,  and  a  careful  study  of  the  matter  might 
prove  there  is  much  to  learn  on  the  subject.  It 
is  necessary  to  carefully  note  to  what  extent  con- 
centration has  to  be  effected.  To  bring  a  copper 
ore  to  four  times  its  value  as  a  mill  feed  is  not 
to  be  compared  with  a  concentration  of  a  cassi- 
terite ore  from  1%  to  over  80%  cassiterite. 
There  is  a  peculiar  affinity  between  certain  sul- 
phides and  oil.  The  Elmore  Vacuum  Process  has 
done  good  work  in  preventing  such  heavy  losses 
as  have  been  often  proved  in  the  wet  concentra- 
tion of  sulphides.  Broken  Hill,  in  Australia  has 
had  great  difficulties  in  wet  concentra- 
tion. Broken  Hill,  in  N.  W.  Rhodesia, 
has  proved  that  with  a  complex  ore  the  use  of 
wet  concentration  is  a  failure. 

It  is  unwise  to  make  rash  statements  in  a 
criticism  unless  one  has  definite  proofs,  and 
I  regret  having  to  show  that  Mr.  Weston  was 
extremely  rash  in  many  of  of  his  remarks. 
"  The  extraction  of  mispickel  is  low  by  wet 
concentration  and  selection  previous  to  milling  is 
advisable."  Mr.  Weston  evidently  does  not  under- 
stand the  meaning  of  this  statement  by  me  and 


then  endeavours  to  prove  it  incorrect.  Having 
considered  he  had  proved  the  statement  wrong, 
he  says  "the  author  really  should  try  and  realize 
Cornwall  is  not  the  universe  or  even  the  hub  of 
it."  Mr.  Weston  has  mentioned  Clitters  and  I 
believe  he  visited  these  mines  about  1907.  This 
plant  erected  bv  Germans,  which  "  gave  the  Cor- 
nishmen ocular  demonstration  in  the  art  of  ore 
dressing  under  modern  conditions,"  is  now  idle. 
They  selected  mispickel  previous  to  milling, 
roasted  it,  and  then  sent  the  residues  to  the  mill,  to 
increase  the  extraction.  The  Luhrig  vanners 
were  not  successful  on  this  particular  ore.  The 
loss  of  mispickel  through  float  tailing  was  high. 
The  Chairman  of  the  Company  was  an  English- 
man, the  Consulting  Engineer  was  an  A.R.S.M. 
and  received  his  first  practical  experience  in  Corn- 
wall The  manager  was  a  Cornishman.  The 
jigs  were  rarely  at  work  ;  the  Buss  Tables  made  by 
the  Luhrig  Co.  gave  most  excellent  results,  and 
great  credit  is  due  to  the  Company  for  introduc- 
ing the  Wetherill  magnetic  separator  into  Corn- 
wall. 

Stannite  is  a  comparatively  rare  mineral  found 
near  the  contact  of  slate  with  granite.  Mr. 
Weston  misquotes  and  says  "  it  is  not  always 
found  in  slate  near  granite."  I  agree  with  him 
on  this  point. 

Production.  —  "  Australasia,  Cornwall  and 
Africa  produce  12%  to  13%  of  the  worlds  pro- 
duction." In  regard  to  my  quoted  statement 
Mr.  Weston  sajs  "the  authcr  appears  ignorant 
of  the  fact  that  very  extensive  deposits  of 
alluvial  tin  have  lately  been  discovered  in  the 
Niger  Protectorate  "  which  bid  fair  to  compensate 
for  the  stationary  or  declining  output  of  the 
Straits  Settlements  and  Australia.  The  Niger 
Protectorate  is  in  Africa  and  I  did  not  consider  the 
output  of  sufficient  importance,  to  mention  under 
the  heading  of  production.  Bolivia  was  meutioned 
and  its  output  has  rapidly  increased.  One  Bolivian 
mine  is  producing  more  tin  than  all  the  mines  in 
Africa.  The  Province  of  Yunnan  in  Western 
China  is  producing  approximately  4,000  tons  of 
tin  per  annum.  The  Niger  Protectorate  may 
rapidly  increase  its  output,  but  recent  discoveries 
of  cassiterite  have  not  been  considered  of  such 
importance  to  effect  the  market,  and  the  price  of 
tin  metal  has  risen  substantially  in  the  last  two 
to  three  years. 

The  Editorial  Committee  is  next  blamed  for 
my  using  the  expression  "  fluidity  of  the  tin  pro- 
duct." This  seems  unreasonable.  It  was  stated 
that  this  particular  concentrate  was  almost  free 
from  impurities  which  might  have  a  hardening 
tendency  on  the  metal.  The  so-called  English  tin  is 
several  pounds  less  in  value  than  that  from  the 
Straits  Settlements.  Before  the  Bolivian  con- 
centrates came  on  the  home  market,  English  tin 
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was  higher  in  price  than  that  from  the  Straits 
Settlements.  If  one  were  to  ask  a  smelter  the 
reason,  he  might  have  something  to  say  on 
fluidity. 

"Sand  from  a  modern  plant  with  good  cla 
fication  should  not  be  worth  further  treatment 
(or  the  tailing  from  the  tables  in  front  of  the 
mill  can  be  made  too  low  in  grade  for  farther 
consideration).  The  object  of  wet  concentration 
is  to  eliminate  the  maximum  amount  of  crushed 
ore  as  waste  in  the  first  concentration.."  This 
quotation  from  my  paper  should  be  plain  enough 
to  be  understood  by  one  who  has  even  a  small 
idea  of  wet  concentration.  Of  course  Mount 
Bischort'  takes  a  middle  head  from  the  tables  for 
regrinding,  and  also  sends  a  sand  tailing  to 
waste. 

Ilmenite  is  often  associated  with  caasiterite, 
and  Mr.  Weston  makes  a  bold  statement  when 
he  says  it  calls  for  magnetic  separation  methods. 
If  the  concentrate  is  fine,  I  venture  to  aay, 
leave  magnetic  separation  alone  until  a  better 
method  for  separation  is  found.  The  magnetic 
separation  of  slime  has  not  bsen  a  success  up  to 
the  present.  Again,  ilmenite  is  often  present  and 
is  not  liberated  from  thecassiterite,  even  after  fine 
crushing.  A  test  made  after  roasting  a  concen- 
trate from  a  30  mesh  screen  gave  the  following 
results: — The  concentrate  from  the  furnace 
assayed  51%  Sn.  Re-concentration  on  a  No.  5 
Wilfley  table  gave  at  the  head  54%  Sn,  and  at  the 
tail  46%  Sn.  I  would  like  to  ask  my  critic 
whether  there  is  any  reasonable  excuse  for  calling 
ilmenite,  cassiterite. 

It  has  been  proved  that  with  depth  in  granite, 
sulphides  and  wolfram  decrease  and  thecassiterite 
becomes  finer  grained.  "  sizing  for  fine  grained 
cassiterite  is  unsatisfactory."  In  stating  tin-  I. 
according  to  Mr.  Weston,  show  my  ignorance  of 
modern  practice.  The  notes  define  fine  grained 
cassiterite  as  yielding  a  concentrate  of  which 
over  90     will  pass  a  150  mesh  screening. 

The  Callow  screen  is  doing  excellent  work  on 
the  discharge  from  a  .')<>  mesh  screening,  but 
what  a  suggestion  to  size  tor  almost  a  dime  ! 

In  my  paper  1  mentioned  that  "  Elevators  for 
pulp  should  be  avoided  if  possible."     Mr.  Weston 
says  it  is  not  at  all  necessary  to  avoid  pulp  el 
tion.     Who  would  not  avoid  elevating  palp  i 
taming  5     to  7     cassiterite,  if  possib 

Great  attention  has  been  paid  to  the  dime 
question  in  wet  concentratipn  throughout  tin- 
mining  world, and  particularly  in  ( iornwall  because 
the  ore  Blimes  t<.  i  meat  extent  Some  mines 
are  filtering  the  overflow  water  from  the  final  • 
centration  of  slime  through  coke,  etc.  8ucb  firms 
as  Messrs  Praser  k  Chalmers,  Luhrig,  Humboldt, 
etc,,  are  keenly  interested  in  the  matter.  Mr 
Walter  Mel  termotl  -"  In  considering  the 


progress  of  c  racentration  methods  for  th< 

years,  it  appears  possible  to  draw  certain  conclu- 
sions which  may  be  considered  a-  elements 
governing  the  probable  developments  in  the 
future.  To  those  who  have  been  in  touch  with 
this  branch  of  ore  treatment,  it  is  verj  evidenl 
that  there  has  been  nothing  revolutionary  in  the 
best  practice  for  the  period  mentioned." 

Mr.  Weston  must  have  Bolved  the  concentration 
ot  the  slime,  as  he  Btates  "  to  me  the  explanation 
seems  quite  simple."  I  grant  the  Red  River  is 
returning  10  to  12  of  the  value  that  the 
mines  are  selling.  It  is  probable  this  river  is  send- 
ing into  the  ocean  7',      to   10%  of  the  output 

of  the  various  mines.      The    river    and    its    banks 

are  a  mass  of  slime  concentrating  plants  for  over 

8  miles  in  length.  All  those  who  may  be 
interested  in  the  wet  concentration  of  -lime,  will 
be  anxious  to  have  this  explanation. 

I  purposely  refrain   from  replying  to   cert 
remarks  of    Mr.    Weston,   and  that    preju- 

dice is  distinctly  shown  in  the  remarks  1  refer 
to. 

Replying  t<>  the  remarks  of  Mr.  Amos  Treloar, 
I    ma\    say    that    my  paper  purposely  ■  d  a 

wide  area,  and   I  hope  it  will  had  to  some  papers 

on  the  concentration  (,f  tin  ores.     Recent  experi- 
ments on  slime  containing  0*5     cassiterite  pi 
a  fair  recovery  of  tin  metal  by   means  of  electric 
Bmelting,  but  from  an  economical  standpoint  they 
have  proved  a  failure.       The  percenl  g 

-  ry  in  tin  concentration  may  not  have  n  ceivt  d 
the  attention  it  deserves,  but  it  is  difficult  to 
obtain  reliable  information.       Chemical   anal} 
on  low  grade  tailings  are  not  always  satisfactory. 
Not  only  the  tin  mining  world  is  interested  in 
water  concentration,  but  the  mining  world 
I' •fi'r  been  waiting  tor  an  efficient  slime  i 
trator.       It    is    probable    that   the  cosl   pei    ton 
mined    on    the  tin    mines    in    Africa    will    pi 
exceptionally  high. 

Replying  to  Mr.  Weston's  further  remarks,  I 
may  say  that  the  recoverable  value  of  Cam 
Brae  dumps  maj  average  6  ii  rite  per 

ton        My     sampling    Of    these    dump  in 

average  ol   nearer   1<>   II..  per  ton,  but  BOmi 

burnt  lea\  ii  .  d  17  lb  per 

ton. 

The  Transva  d  ( lonsolidaU  d    Land  rly 

report  to  December  31,  1910,  under  the   heading 
■  •I      '  <  Iroenfontein,"     states       "  It     ha-     b 
decided  to   rctr-at   the  sand   residues,  which 

mated     at     11,000 
metallic  tin." 

<  Ither     "  w  III    tin 

will  p.i .  .  although  i 

I  through  -linn       I 

tin-  "pinion  that   till 

from  mined  cassiterite 
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THE  MINE  DUST  PROBLEM. 


(Rend  at  January  Mi-eting,  1911.) 


By  Dr.  J.  L.  Aymard  (Associate). 

DISCUSSION. 

Mr.  G.  0.  Smart  (Member  of  Council)  read 
the  following  contribution  to  this  discussion  : — 

Mr.  A.  W.  Stockett  (Associate) :  The  model 
exhibited  shows  an  improved  method  of  manu- 
facturing Dr.  Aymard's  collaring  iron.  In  the 
original  design  this  is  made  from  a  piece  of 
steel  plate,  cut  as  the  development  of  a  frustrum 
of  a  cone,  and  then  lap-rivetted,  entailing  con- 
siderable work.  The  present  model  is  made  from 
a  piece  of  solid  drawn  boiler  tube,  which  is  cut 
to  the  required  length  with  a  saw,  and  drawn 
cold  to  the  conical  shape  on  a  mandril  by  a 
single  blow  under  the  steam  hammer.  The  cost 
of  the  material  is  about  6d.,  and  the  cost  of 
manufacture  is  reduced  to  a  minimum. 

Mr.  Tom  Johnson  (Member  of  Council) :  Dr. 
Aymard  in  his  paper  seems  to  have  used  a  termi- 
nology of  his  own,  which  makes  it  rather  difficult 
to  criticise  his  paper. 

From  what  I  can  gather  the  author  seems  to 
think  there  must  be  some  difference  in  principle 
between  the  ventilating  of  a  gold  mine  and  a 
coal  mine.  There  should  not  be — at  least,  not  in 
the  sense  that  the  author  means.  Of  course 
there  is  a  difference,  for,  as  a  rule,  coal  mines 
are  well  ventilated  artificially,  and  gold  mines 
mostly  ventilate  themselves,  which  is  certainly 
no  credit  to  anyone.  Notwithstanding  the  fact 
of  these  terrible  disasters  we  hear  of,  coal  miners 
understand  ventilation,  and  for  the  author  to  say 
that  they  must  stop  these  disasters  before  they 
can  teach  us  ventilation,  is  like  a  medical  student 
telling  the  doctors  he  is  studying  under  that  he 
can  learn  nothing  from  them,  until  they  can 
guarantee  the  life  of  every  patient  they  accept, 
which  would  be  rather  absurd. 

The  author  understands  very  little  of  mine 
ventilation,  and  is  not  in  a  position  to  judge  of 
other  people's  knowledge  of  the  subject.  For 
instance,  in  the  exhibited  model  of  a  portion  of  a 
mine:  the  upcast  headgear  was  bratticed  or  closed 
in  ;  this  he  said  contained  a  small  fan,  but  it  was 
not  an  exhaust  fan.  Now  I  .should  like  to  know 
what  kind  of  a  fan  it  was.  Then  he  speaks  of 
the  practice  of  leading  the  foul  air  through  the 
whole  workings.  1  should  like  to  know  where 
this  happens,  as  it  would  be  lather  a  curious  thing 
to  see  on  the  Band  in  any  of  our  self-ventilatt  d 
mines.  After  all  his  condemnation  of  sending 
the  foul  air  all  through  the  mine,  however,  he 
calmly    commends    the     Milage     Deep    installa- 


tion, which  is  simply  passing  the  foul  air  of  the 
Village  Deep  through  the  whole  workings  of  the 
Village  Main.  There  is  some  qualification  needed 
somewhere,  else  he  is  straining  at  the  gnat  and 
swallowing  the  camel.  I  think  he  has  missed  his 
vocation  in  trying  to  teach  us  ventilation. 

Again,  he  asks  us  who  is  to  be  told  off  to 
regulate  the  regulating  doors  at  all  times  of  the 
day  and  night.  I  think  I  will  be  a  Scotchman 
for  once  and  answer  his  question  by  asking  him 
another.  If  he  had  a  patient  with  a  wound  in 
which  he,  the  doctor,  had  inserted  a  drainage 
tube,  would  he  plant  a  nurse  there  to  watch  the 
drainage  tube  the  whole  time,  when  he  knows 
from  Ins  experience  that  the  tube  would  be 
all  right  for  a  number  of  hours  without  attention? 
The  author  should  have  read  some  elementary 
work  on  ventilation  before  writing  his  paper,  and 
he  would  have  found  that  there  are  thousands  of 
regulating  doors  in  use  with  no  one  sitting  beside 
them. 

In  another  place  he  speaks  of  ".short  circuiting 
the  air."  What  does  he  mean  by  the  term  1 
He  does  not  use  it  with  the  same  meaning 
as  it  is  generally  used:  I  think  he  means  splitting. 
Most  of  the  trouble  of  poor  ventilation  in  our 
mines  is  caused  by  short  circuiting  of  the  air. 
Then  again  he  says,  '  without  seriously  interfer- 
ing with  the  system  of  natural  ventilation  exist- 
ing on  many  mines,  I  think  the  more  extensive 
use  of  return  foul  air  pipes  along  the  roof  of  the 
drives  would  be  beneficial."  What  does  the 
author  mean  by  this  1  Does  he  not  know  that 
the  system  of  ventilation,  natural  or  artificial, 
makes  no  difference  ;  the  means  of  coursing  or 
guiding  the  air  are  the  same,  i.e.,  how  the  air  is 
produced  has  nothing  to  do  with  how  it   is  used. 

Natural  ventilation  is  one  of  the  systems  of 
production  and  belongs  to  the  science  of  ventila- 
tion. Air  pipes,  doors,  etc.,  used  in  coursing  or 
guiding  the  air  belong  to  the  art  of  ventilation. 

Who  told  the  author  that  the  ladderways  were 
the  most  used  path  for  travelling  1  In  most 
mines  they  are  not,  so  one  can  only  judge  whether 
a  mistake  has  been  made  by  making  the  ladder- 
way  the  return,  after  knowing  the  conditions. 

The  author  disagrees  with  the  M.R.  Commis- 
sion for  wishing  old  stopes  to  be  closed  off,  then 
calmly  recommends  the  same  thing,  and  I  think 
for  the  same  reason,  viz.,  to  prevent  them  being 
made  into  latrines. 

Although  T  cannot  admit  that  the  author 
understands  ventilation,  I  do  admire  his  perser- 
verance  in  trying  to  help  us  with  the  dust 
question.  I  heartily  agree  with  him  that  this 
question  has  not  advanced  much  the  last  ten 
years.  At  the  Geldenhuis  Deep  in  1901  we 
tried  sprays,  atomisers,  jets,  etc.,  and  found  that 
washing  down  the  place  before  blasting  was  the 
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most  effective  method  for  allaying  the  dust  raised 
by  blasting,  and  that  a  small  jet  playing  on  the 
rock  under  the  hole  whilst  drilling  dry  holes  was 
good. 

I  have  kept  dust  down  very  well  with  the 
ordinary  milk  tin,  that  is,  keening  the  face  wet, 
but  I  did  not  use  a  2\  in.  or  3  in.  bit  to  -tart 
with.  I  used  a  2  in.  bit  which  made  much  less 
dust.  This  is  one  of  the  points  that  needs  look- 
ing after—  the  less  dust  there  is  made  the  less 
trouble  to  prevent  it  getting  into  someone's  lu 

Under  the  problem  politic  the  author  uses  his 
new  terminology  again.  The  machines  that  are 
used  three  on  a  bar  are  percussion  machines  and 
the  others  must  be  air  hammer  machines.  The 
author  speaks  of  the  difficulty  of  getting  men  to 
carry  out  the  laws,  but  the  difficulty  is  more 
apparent  than  real.  If  an  Inspector  of  Mines 
took  it  into  his  head  to  visit,  say,  the  develop- 
ment work  on  any  mine,  he  should,  on  visiting 
the  various  places,  be  able  to  judge  if  the  rales 
and  regulations  were  being  carried  out,  and  if 
not,  who  was  to  blame.  I  think  one  great  reason 
that  things  are  not  better  is  that  we  officials  are 
much  too  easy,  and  are  as  much  in  fault  as  the 
men.  If  we  only  did  our  own  duty,  and  made 
the  men  keep  their  places  damp,  or  summon- 
them  for  not.  doing  so,  we  should  make  a  great 
stride  forward  towards  knocking  out  the  dust 
Stion.  It  would  cost  fewer  pounds  in  tines 
than  we  have  lost  lives  through  it. 

The  President :  Dr.  Aymard  has  a  n<  w 
devi  mow    as:    it   has   nothing  to  do  with 

dust,  though  it  comes  under  increased  efficiency. 

Dr  J.  L.  Aymard  {Associate)  here  exhibited 

a  patent  leg  protector  for  the  use  of  natives  in 
the  urn  es,  saying: — "The  hospital  statistics  show 
that  injuries  to  boys'  legs  are  very  frequent  and 
quite  apart  from  the  number  of  boys  who  go  into 

lital  there  must  lie  a  large  number  of  I 
who  receive  injuries  to  their  leg-,  and  who 
working     partially     incapacitated.  its     and 

!  tigs  have  been  tried  but  had  to  be  given  up, 
as  the  boys  would  not  use  them.  A  b.,\  cannot 
walk  up  a  slippery  Stope  with  boots  on.  bo  I  have 
devised  this  modification  of  a  boot.  The  idea  i- 
for  the  boy  to  wear  out  his  own  sole,  and  as 
ordinary  leather  would  be  perfectly  useless  in  a 

short     time     I     have    substituted     raw     hide    and 

turned    the   hairy  part   inside.     1   have  made  it 

perfectly  Hat,  ami    turned    it    in    - 

the  toes.      The  boy  simply  slips  hi-    i""t    into   it. 

It  will  probabh  last  for  ■  <■  very  long  time 

bide  'an  be  used  in  water  for  a  long  timi 

it  becomes  soft.     I  have  had  them   placed  ■ 

boy's  legfl  and  thrown  rocks  at  him  without  his 
feeling  any  hurt.      Tie-  only  question  is  that  thej 


are  rather  expensive,  because  raw  bide  isdiffei 
from  ordinary  leather,  and  you  can  only  n. 
about  eight  pairs  of  these  out  of  one  hide. 

Mr.  G.  Hildick  Smith  (Member):  The  foil 

ire  a  few  points  which  have  occurred    t" 
in  reading  the  author'-  interesting  paper 
Mine    Dust     Problem.''      With    regard    to    his 
remarks     on     mine     ventilation     in      which 
-a\-   that    it    i-    the    l  promoting    further 

discussion    on    the   subject,    which  has  prom; 
him    to    include    it — ventilation — in    his   pa] 
I    think  a   full   discussion   on   the   problem  of 
ventilation  could  with  ease  be   carried   on 
infinitum,  and  at  the  finish  there  would   still  be 
a  doubt  a-  to  whether  the   correct    Bolutions    had 
been  arrived  at      What  i-  really  wanted,  in  order 
that   the   question  or    ventilation   may  eventually 
be    thoroughly    worked    out,    is    actual   pi 
experiment-  carried  out    by  competent    men    l 
thoroughly  scientific  manner  from    the    resultt 
which    reliable    formul  duced    and 

standard    methods   adopted.      All    through    the 
underground    work    in    mines    there   i-   too  much 
guessing,  and  this  is  a  point  which  cannot 
Btrongly    emphasised.      It    is    due    to    several 
causes  : — 

(1)  Tl  which  would  be  incurred 
in  making  underground  experiments.  To  com- 
mence with  mine  is  required,  either  an  old 
mine,  which  has  been  :  ily  worked  out,  or 
a  mine  abandoned  for  various  rea  >uld 
have  to  lie  acquired  to  start  with  and  run  I 
Combined  training  and  experimental  mine  by  the 

Government  in  conjunction  with  tie'  Chamber  of 
Mine-.     The  whole   might    be  controlled   bj 

mmittee  ting 

<>f  the   various  mining  houses  and  the  (i 
ment,  the  mine  it-elf  being  under  the  i 
ment    of   a  thoroughly  1  engine*  i      '  ' 

alternative  method  to  this  would  be  the  appo 
ment  of  an  underground  experimental  commit! 
who  would  appoint  suitable    men    to    experin 
on  various  subjects  underground  on  the 

mines  "t  this  field,  permission   having  fii  I 
by  the  management  of  the  mi 
riment8  to    be  carried  oi 

;     i.\  cperimental    fund. 

\V     ..n  the   K  Hid    1 

selves  ti  "ii  the  iii"- 

new    and    U  in     the     World,     ti 

let    II-    ihOW    tl: 

(2)  Underground 

tion,  it  i 

mil'  ^    ' 

it    i-   where   tie 

tin  refore  w ! 

There   i-  much  t ouch  ol   tie 

d     tell     thelll 
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still.  Experiments  in  chemical,  mechanical  and 
metallurgical  laboratories  are  a  very  nice  form  of 
interesting  amusement  when  one  can  sit  on  a 
stool  in  the  fresh  air  and  smoke  and  watch  a 
beaker  full  of  water  boil,  etc.,  but  when  it 
becomes  necessary  to  spend  every  day  of  a  week 
underground,  for  example,  in  order  that  a  given 
experiment  might  be  carried  out,  it  becomes  a 
different  matter. 

Ventilation  can  be  taken  as  the  first  item  on 
the  programme,  which  has  reached  a  stage  where 
experiment  is  now  needed  and  not  discussion. 

As  to  the  "medical  aspect"  put  forward  by 
the  author.  We  are  here  again  guessing  at 
present.  The  writer  would  like  to  suggest  that 
experiments  should  be  conducted  on  mine  rats. 
It  would  be  necessary  first  to  determine  whether 
the  luugs  of  the  rats  living  in  the  mines  are 
affected  with  silicosis,  if  so,  then  healthy  rats  or 
other  animals  should  be  obtained,  kept  under- 
ground, some  continually,  others  during  the 
various  shifts  only.  Some  in  cages  or  what  not, 
so  that  they  cannot  inhale  dust,  and  others  along 
side  them  so  that  they  can  inhale  dust,  and  after 
various  periods  post  mortem  examinations  should 
be  carried  out  on  their  lungs,  etc.  The  smaller 
animals  theoretically  should  be  affected  in  a 
shorter  time  than  human  beings,  due  to  their 
cp_iicker  breathing.  Much  could  possibly  be 
learnt  in  this  way. 

Coming  now  to  the  question  of  the  respirators 
and  their  uses.  I  must  first  thank  the  author  for 
saying  that  his  work  in  this  direction  is 
entirely  due  to  the  suggestion  made  by  me  at 
one  of  our  previous  meetings.  Not  having  been 
at  the  January  meeting,  on  reading  through 
the  author's  paper  1  was  suddenly  confronted 
with  this  announcement,  and  received  at 
first  a  slight  shock,  but  on  second  thoughts  a 
further  stimulus  to  work  in  this  direction,  in 
which  I  am  firmly  convinced  that  we  have  a  sure 
preventative  for  phthisis  for  those  who  really  are 
anxious  to  have  one.  The  baffle  principle  can 
hardly  be  termed  new,  when  in  reality  it  is  the 
principle,  although  on  a  much  smaller  scale,  that 
prevents  dust  from  passing  through  a  damp 
.sponge  or  two  pieces  of  damp  sponge  super- 
imposed through  which  all  air  inhaled  has  to 
pass  in  a  zig-zag  course  before  entering  the 
mouth,  depositing  on  the  way  any  dust  particles. 
I  have  here  the  type  of  sponge  that  I  find 
handiest  after  having  for  several  months  experi- 
mented with  all  kinds  A  rough  practical  test 
as  to  whether  any  dust  particles  pass  a  respirator 
can  be  carried  out  by  means  of  some  substance, 
such  as  snuff  or  pepper,  which  may  be  dusted 
und  the  outside  of  the  respirator  when  in 
position,  and  deep  and  quick  breathing  resorted 
to,  care  being  taken  to  protect  the  eyes.     I  have 


not  tried  this  test  with  the  author's  respirator 
yet,  but  I  think  from  an  inspection  of  his  respi- 
rators that  the  baffles  are  not  close  enough  to- 
gether to  prevent  air  carrying  dust  from  passing 
obliquely  through  the  passages  without  striking 
any  part  of  the  baffles.  Another  point  to  be 
raised  against  respirators  large  enough  to  cover 
the  nose  and  mouth  is  the  difficulty  of  obtaining 
a  good  fit  against  the  face  and  also  the  difficulty 
of  being  able  to  see  over  them  when  looking 
downwards.  With  a  respirator  such  as  I  have 
here  it  is  necessary  to  use  small  pieces  of  cotton 
wool  in  the  nostril1,  but  a  good  fit  against  the 
face  is  assured  and  also  there  is  no  difficulty  in 
being  able  to  see  just  as  well  as  without  it  in  any 
direction.  In  my  work  as  a  shift  boss  I  find  no 
difficulty  whatever  in  breathing  through  my 
respirator  even  after  having  run  up  100  ft.  of 
vertical  ladders  in  order  to  test  it. 

There  are  just  a  few  remarks  I  should  like  to 
make  with  regard  to  shift  bossing.  The  author  is 
correct  in  stating  that  it  is  the  most  arduous  work 
on  a  mine,  but  he  is  wrong  in  stating  that  shift 
bosses  to-day  are  called  upon  to  do  more  work  than 
formerly,  the  opposite  being  the  case  in  all  the 
well  organised  mines,  especially  in  the  older 
mines  which  require  the  most  careful  supervision 
to  ensure  safety.  Here  again  we  have  an  in- 
stance where  it  would  be  possible  to  adopt  a 
proper  standard  in  underground  work.  In  very 
many  cases  the  shift  bosses  finish  their  shift, 
finished  physically,  and  when  the  dose  has 
been  repeated  for  many  months,  even  when  strict 
training  has  been  resorted  to,  in  order  that  a 
constant  fitness  for  work  may  be  kept  up,  yet 
eventually  the  result  is,  that  the  majority  of  shift 
bosses  become  so  continually  tired  that  they 
drift  into  nothing  more  or  less  than  walk- 
ing machines,  not  having  the  time  or  incli- 
nation to  think.  The  remedy  for  such  conditions 
is  more  shift  bosses  with  better  supervision  and 
fewer  accidents.  The  standard  round  of  a  shift 
boss  should  be  set  by  the  possible  comfortable 
walking  distance  for  underground,  so  that  undue 
physical  strain  can  be  avoided.  The  standard 
distance  allowed  would  vary  somewhat  as  to 
whether  a  mine  was  a  new  developing  mine  or 
an  old  mine;  in  the  former  case  the  time  taken 
up  in  walking,  will  be  a  greater  percentage  of  the 
total  time  spent  underground  than  in  the  latter 
case  where  more  time  has  to  be  spent  in  more 
careful  supervision.  I  would  suggest  as  a  standard 
day's  walking  underground  a  distance  of  about 
three  miles  with  supervision  of  about  25  white 
men  and  250  boys  as  a  good  day's  work  for  a 
shift  boss. 

Mr.  E.  IW.  Weston  (Member)  :  I  have  marked 
a  few  passages   that  seem   to  call  for  comment. 
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Personally,  I  have  always  had  the  idea  that  in 
trying  to  shut  off  disused  stopes  and  other 
places,  the  current  would  lose  its  velocity  and 
become  short  circuited.  Now,  dealing  with  this 
matter  of  miners'  phthisis,  I  should  like  to  give 
you  my  recollection  of  some  interesting  conversa- 
tions with  a  medical  man  in  this  town,  which 
s<  emed  to  me  to  throw  a  good  deal  of  light  on 
the  subject.  It  has  already  been  noted  that  the 
amount  of  silica  in  the  lung  does  not  bear  that 
proportion  you  would  expect  to  the  tissue  of  the 
lung  when  the  lung  is  examined  after  death.  1 
really  forget  what  proportion  of  quartz  was 
found  in  some  of  the  lungs  incinerated,  but  it 
was  something  very  small  indeed,  and  the  slides 
which  Dr.  Moir  showed  us  recently,  raise  that 
question  again.  It  is  probable  the  size  of  any 
of  these-  pieces  of  quartz  shown  in  them  would 
be  something  smaller  than  1  100th  millimetre, 
and  you  would  have  noticed  that  the  area  taken 
up  by  the  quartz  was  really  very  small  indeed. 
To  come  back  to  my  conversation  with  a  medical 
nun,  I  said  to  him:  "Is  it  not  true  that  the 
small  proportion  of  solid  matter  existing  in  tin- 
air,  which  each  one  of  us  —without  reference  to 
miners — each  one  of  us  living  on  the  surface 
must  breathe  int^  our  lungs  would  suffice  t<> 
choke  them  up  entirely  in  the  course  of  time  if 
there  were  not  some  provision  for  removing 
matter  leaching  the  lungs,  as  well  as  for 
preventing  it  front  entering  them  1  Tin-  doctor 
replied:  ''That  it  was  very  well  known,  that 
Nature  had  several  methods  of  removing  ordinary 
foreign  matter  from  the  lungs."  He  said  "the 
white  corpuscles  of  the  blood  had  the  power  of 
carrying  away  foreign  matter  from  the  lui 
that  there  were  two  glands  where  this  foi 
matter  was  deposited  :  that  if  we  examined  these 
glands  (in  the  case  of  a  person  living  in  Bmoky 
cities)  we  would  find  them  full  up  with  smuts  '. 
He  said  "that  in  the  case  of  people  who  are 
breathing  quartz  dust,  nature  is  continu- 
ally at  work  removing  these  grains  of  quartz, 
pei  haps  as  fast  as  they  enter  the  lung:"  but  he 
said  that  'in  the  case  of  miners,  the  Rharp 
character  of  the  dust  wounds  the  tissues  of  the 
lung,  and  that  the  first  Btage  of  minei  -  phthisis 
was  generally  the  irritation  caused  by  the 
presence  of  these  w  unds,  caused  by  tin-  particles 
[uartz.  The--  particles  of  quartz  may  be 
removed  after  they  have  wounded  the  Inn-,  but 
a  certain  scar  remains  is  the  effect  oi  the  wound. 
He  went  on  to  say  :  "that  the  second  »l 
progri  I  tli.-  disease  was  caused  h\  fibn 
«lu.-  to  these  wounds.  The  formation  ol  I 
scan  -r  fibroid    growths  is 

reducing  the  area  of  lung  available  i rid 

the   bl  od,    and    if    the   scarring   i 
enough,    may   cat  th,    withoul 


plications  d:e  to  the  pi  s     nas,"      I . 

ted  to  me  *  clearer  explanation  ol  the  dia 

than    1    had    ever    heard    from   ai  \ 

doubt    learned    member-    ol  tin-   Society  ki 

all    about     it     before,     but     I    think    Dr.    Moil 

will  tell  you  that    what    wv    do    not  know  is  just 

the  different   effect-    on    the    lung   of   dim  i 

size-    of    quartz    particle-.        I  )r.    Aymard 

that    many    of    the    drives    on    the    mine-    i 

a  very  peculiar  .-talactitic  appearance,   and  that 

they  ought  to  be  nicely  trimmed  down.     Well, 

unfortunately,    mining   is    not    ai. 

and    we    d\  _  that    our  dl 

shall    always  be    as  nicely  and  cleanl] 

a-  Dr.  Aymard  would  wish.     1   do  question  the 

advisability  of  hi-  recommendation,  when  he  - 

that  the  whole  of  the  drive-  in    the  mine-  shi  uld 

be  systematically    washed    down 

with    some    suitable    disinfectant.       Consid< 

that  in  the  Village  Main   Reel  tie  : 

of    drive-,    it    seems    to    n.  would    bavi 

increase   the   labour  efficiency  to   :,   \.  rj    ! 

extent        1    think    Dr.  Aymard  is  to  b 

lated  on  the  work  he  ha-  done  in   attempting  to 

Btop  the  du-t  at  the  mouth  of  the    hoi,-.       I  think 

this  question  of  miners'  phthisis  i-  la  _ 
question  of  education.  If  we  could  drill  into  the 
managers  the  loss  they  sutler  from  the  destruc- 
tion of  their  most  -kill,  d  and  efficient  labour  :  it 
we  could  only  drill  into  the  workers  what  they 
are  exposed  to,  and  ho^i  to  avoid    tie  .■!-. 

,  would  come.     Tie-  proci  ps  i 
times    heartbreaking,    but     I       _         with    Mi 

Johnson,  that  it  i-  a  pi which,   in  the 

run,   will    bear   fruit.      I    think,    hIso,    that    hi 
Aymard's   suggestion   that   ho-.-  pipes  shouli 
armoured  with  wire,  ed   by   tin,   i-    i    veij 

Mr.    R.   Gascoyne   (.'/■  I    think    it 

would    have    been    better    ii     Mr.  Weston 

followed  In-  ow n  ail\ ice  t"  1  >i  .1  and 

fined  himself  to  things  be  und  ind  that 

hi-   lecture  on   the  medical   as|*ct  might    i 

been  left  alone.     The  author,  in  r<  Mr. 
Penlerick'a    pa]  er    on     EaM     Rai 

i,   but     ha-    e\  idl 

that  the  paper  waa  devoted  exclusivelj 

band  Proprietary  Mil  ntilation 

and  w.i-  irt  intended  to  applj  I  tin  r  mil 

I  wish  to  -ay  th.it  it  i- 

whatever  fault  there  may  be  in  carry, 

DO,  it  will  be  lie  ii    with 

I  I-    than    tl  'hot 

•al  mine  ventil  but 

I  agn  e  with  Mr.  Tom  lobnson  w 

mid   In 

lation   i 
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is  not  aware  that  this  dust  question  in  coal 
mining  is  one  of  the  most  serious  questions  we 
have  to  deal  with,  far  more  serious  even  than  in 
the  case  of  metalliferous  mining.  Explosions  do 
not  happen  through  lack  of  ventilation  in  coal 
mines  as  generally  supposed,  but  through  the 
presence  of  coal  dust,  and  great  attention  is 
therefore  given  to  the  removal  of  this  dust.  Coal 
dust  is  formed  in  a  much  different  way  to  the 
dust  in  gold  mines.  The  coal  is,  of  course,  much 
more  fragile  than  local  rock,  and  forms  dust 
at  every  operation  it  undergoes,  even  during  its 
transport  along  the  drives  of  a  coal  mine.  On 
that  account  it  constitutes  one  of  the  greatest 
risks  in  colliery  operations  so  that  great  and  con- 
stant care  has  to  be  exercised  so  as  to  keep  it 
within  safe  limits.  The  author  says  that  the  air 
enters  along  the  hanging  wall  and  returns  along 
the  floor.  As  a  matter  of  fact  in  a  deep  mine 
with  no  system  observed  it  will  be  quite  the 
reverse.  With  regard  to  letting  the  foul  air 
through  the  whole  workings,  I  think  that  is 
never  done  when  the  mine  is  of  any  extent.  Mr. 
Johnson  has  pointed  out  an  instance  where  the 
ventilation  after  passing  through  one  mine  and 
becoming  polluted  is  taken  through  the  workings 
of  an  adjoining  mine.  Well,  that  is  not  a  good 
system  of  ventilation,  for  every  mine  where 
possible  should  be  self-contained  and  have  its 
own  upcast  shaft.  You  will  agree  with  me,  I  think, 
that  whilst  miners  do  not  complain  about  the 
foul  air  generated  in  their  own  mines  that  it  is 
scarcely  courteous  and  polite  to  ask  them  to  put 
up  with  other  people's  stinks.  Of  course  the 
author  thinks  that  managers  ought  to  sandpaper 
their  drives  and  make  them  smooth  so  as  to 
reduce  the  friction  of  the  circulating  air.  It  is 
not  the  height  or  cleanliness  of  a  drive  that 
makes  it  better  for  ventilation,  but  it  is  the  area 
of  a  drive  rather  than  the  height  and  the  velocity 
at  which  the  air  travels  that  decides  the  friction. 
As  Mr.  Johnson  points  out,  no  one  is  wanted  to 
watch  regulators.  In  fact  in  a  well  arranged 
inin"  the  ventilation  should  be  self-acting.  No 
one  will  depend  entirely  on  doors  or  regulators,  and 
they  should  only  be  used  when  there  is  no  other 
altei  native.  There  are  such  things  as  overcasts, 
and  their  use  would  go  far  to  get  rid  of  the 
artificial  element  in  mine  ventilation.  As  a  rule 
the  fewer  doors  you  have  in  a  mine,  the  more 
reliable  the  ventilation  should  be,  and  by  adopting 
these  overcasts  the  number  of  doors  is  reduced 
to  a  minimum.  The  author  says  that  the  recom- 
mendation of  the  Mining  Regulations  Commission 
to  split  the  air  cannot  be  carried  out.  As  a 
matter  of  fact  good  ventilation  in  a  large  mine 
depends  upon  splitting  the  current;  and  cannot  be 
obtained  without  judicious  splitting.  Mr.  Weston 
also  refers  to  the  question  of   having   the  disused 


stopes  and  drives  closed  up.  The  author  says 
they  ought  to  be  left  open,  as  they  afford  a 
reservoir  of  cool  air.  As  a  matter  of  fact  in  a 
deep  mine,  these  abandoned  stopes,  drives  and 
other  places  will  rather  form  reservoirs  of  hot 
foul  air,  and  they  ought  to  be  closed  up  so  as  to 
obviate  this  accumulation  of  foul  air  and  so 
prevent  a  sluggish  current  of  air  in  the  mine. 
Now  I  come  to  the  question  of  the  medical 
aspect.  One  would  think  it  is  rather  a  damaging 
confession  for  the  author  to  say  that  the  medical 
aspect  of  this  question  remains  about  the  same  as 
it  did  ten  years  ago.  We  mining  engineers  are 
inclined  to  ask  why  has  he  not  given  more 
attention  to  the  medical  aspect  and  less  to  venti- 
lation, if  that  is  the  case,  because  in  the  medical 
aspect  he  ought  to  be  better  versed  than  in  the 
ventilation  of  mines,  no  matter  how  well  inten- 
tioned  and  praiseworthy  his  efforts  in  this  dust 
question  may  be. 

I  think  we  are  indebted  to  the  author  for 
the  way  in  which  he  has  taken  up  this 
matter,  and  can  only  regret  that  his  paper 
does  not  go  more  fully  into  his  promised 
methods  of  dealing  with  it  for  the  benefit  of 
those  who  have  not  seen  it  We  are  quite  aware 
he  has  done  it  solely  for  the  relief  of  suffering 
humanity,  and  we  ought  to  encourage  him  all  we 
possibly  can.  It  is  the  duty  of  every  mining 
engineer  and  mine  manager  to  assist  him  in  every 
possible  way.  There  is  one  thing  we  are  not 
surprised  at,  and  that  is  the  conclusion  he  has 
arrived  at  that  miners  are  sadly  indifferent  in 
regard  to  this  question.  It  is  very  unfortunate, 
but  easily  understood  why  it  is  so  with  such  a 
slow  and  insidious  disease.  He  has  used  some 
very  strong  language  with  regard  to  this  indiffer- 
ence, so  it  may  have  the  desired  effect.  No 
doubt  if  the  mining  regulations,  as  a  whole,  were 
carried  out  in  a  thorough  manner,  this  indifference 
would  cease  to  exist.  Let  us  hope  that  the  new 
efforts  now  being  made  in  carrying  them  out 
thoroughly  will  have  the  desired  effect,  and  that 
the  miners'  indifference  will  cease  to  exist. 

Mr.  F.  J.  Pooler  (Associate)  :  I  will  not  pre- 
sume to  criticise,  I  merely  wish  to  ask  one  or  two 
questions  with  regard  to  the  medical  aspect  of 
the  question.  8ome  time  ago  I  saw  an  article 
discussing  the  relationship  between  moisture  in 
the  air  and  the  working  efficiency  of  those  people 
who  are  working  in  that  air.  There  was  a  state- 
ment about  the  loss  of  efficiency  of  the  lungs  in 
purifying  the  blood  as  regards  addition  of 
oxygen  and  removal  of  carbon  dioxide,  and  I 
would  like  to  know  : — 

1.  Is  it  a  fact  that  increased  moisture  lessens 
the  power  of  the  lungs  to  absorb  oxygen  1  If  so, 
are  any  tables  available  showing  this  effect  ? 
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2.  What  connection  is  there  between  human 
•working  efficiency  and  percentage  of  moisture  in 
air  .' 

3.  Are  miners  more  liable  to  lung  troubles  in 
•damper  mines  than  in  drier  ones  .' 

Perhaps  the  author  can  give  me  some  informa- 
tion on  these  points. 

Dr.  J.  L.  Aymard  (Associate)  :  1  may  say 
that  Dr.  Porter  himself  gave  me  some  information 

which  is  not  exactly  such  as  to  be  favourably 
received  by  the  mining  community.  It  was  that 
Prof.  Haldane  holds  that  there  will  be  no  diffi- 
culty in  mining  at  very  deep  levels  owing  to  the 
humidity  of  the  air,  but  you  will  have  to  reduce 
the  working  hours.  I  think  it  is  well  established 
th  it  human  efficiency  is  largely  decreased  by 
humidity  in  the  air.  The  great  effort  we  should 
make  is  to  keep  the  air  as  dry  as  possible. 

Mr.  E.J.  Laschinger  (Member  <,t  Council): 

It  seems  to  me  th  it  a  certain  degree  of  humidity 
is  necessary  for  efficiency.  The  point  to  be 
ascertained  is  what  is  the  exact  amount  necessary. 
} n  certain  diseases  of  the  lungs  a  fixed  humidity 
point  is  prescribed  for  the  cure  of  patients.  I 
have  recently  read  that  in  America  in  private 
houses,  schools,  etc.,  humidity  of  the  air  is 
•regulated  and  maintained  at  its  efficient  point. 
Everyone  who  has  given  any  great  attention  to 
the  matter  knows  that  if  the  air  is  saturated 
it  has  a  bad  influence  on  the  muscular  sy-tcm. 
This  fact  was  brought  very  plainly  to  my  notice 
years  ago  when  taking  underground  temperature  i. 
The  moist  me  thrown  off  by  the  skin  does  not  dry 
away,  and  you  are  bathed  in  your  own  sweat  and 
heat.  Schemes  have  been  brought  forward  lately 
for  regulating  humidity,  and  I  think  from  an 
engineering  point  of  view,  if  the  medical  authori- 
ties can  say  what  ought  to  be  the  proper  humidity 
of  the  air,  it  is  not  without  the  bound-  of  possi 
bility  to  do  this  on  a  practical  scale.  It  is  a 
problem  which  will  have  to  be  taken  in  hand 
before  long,  especially  in  very  deep  mines.  It 
we  can  get  the  air  cool  as  well  as  regulate  its 
humidity,  it  will  be  all  the  better.  This  i-  an 
■engineering  matter  which,  of  courae,  will  require 
money,  but  it  is  not  without  the  bounds  of  p 
bility' to  artificially  maintain  an  atmosphere  that 
•will  conduce  to  the  maximum  output  of  labour 

The  President  :     I   may  point  out  that  the 

consensus  of  medical  opinion  is  that  70      is  about 
the  beet  humidity  for  human  life       In   th«     I; 
mines   we   have   a    humidity   always  over  90 

i  rally  near   100    ,   and    therefore  the  m 
have  no  chance  ol  reaching  the  best   conditions. 
Our  only  hope  is  to  bring  it  down   from    H" 
90. 

Mr.    E.  J.   Laschinger:     My  contention 
that   it   is  not   at   all  impossible,  but   that   it  is 


within    the   bounds   of    practical    engine.; 

late  the  humidity  and  temperatui  r   in 

mines  without  excessivi 

The  President  :     All  the  better:  I  am 

to  hear  it. 

Mr.   E.    M.  Weston  [Membm       I 

trouble  this  :    that  as  the  mines  grow  deepei 

hotter,  and  no  doubt   drier,   we  must  use  ■ 
largely    in   our    Btopes   and   drive-    to  allay  dust, 
and  under  these  conditions  the  evaporation  of 
this  water  must  tend  to  increase  the  humidity  to 
a  dangerous  di  -  -u  if  we  dry  a  I  the 

air  a-    Mr.  Laschinger  re    it    en 

the  mine. 

The  President :  Yes.  but  the  question  of  water- 
ing dust  underground  only  refers  to  development 
work,  whereas  the  air  >f  the  whole  of  the  other 
working-  of  the  mine   is  saturated  to  begin   with. 

Dr.  J.  L.  Aymard  (Associate):  Another  in- 
sting  point  is  this  The  engineer-  at  work 
in  the  engine  room  of  the  Atlantic  boats  work 
under  great  heat,  and  engineers  have  told  me 
that  men  can  work  long  hours  without  trouble 
providing  they  perspire  very  very  freely.  When 
a  new  ehgiie  -  i      B  loWC     he     18  Watched     Very 

carefully  to  -ee    the    amount    of    water  he  di  inks 
and  the  amount  he    per.-pii  If    I  not 

jpire  freely  he  i-  Bent  up  and  hi-  hours  of 
work  aie  reduced.  Another  point  overlooked  is 
the  question  of  altitude.  There  was  an  interest- 
ing paper  read  recently  and  very  little  attention 
has  been  paid  to  it.  A  man  coming  t"  work 
in  iy  feel  a  change  for  a  short  time,  but  1  am 
sure  compensation  takes  plac  l  i  ,r  blood  is 
Bupposed  to  become  very  thick,  and  to  hav< 
very  deleterious  effect  upon  the  heart.  I  think 
it  i-  purely  a  question  of  getting  acclimatised, 
lieve  yon  can  live  here  more  healthily  than 
in  any  other    part    of    the    world    if  you  only 

acclimatised.      Of  course  living  at  one  altitude 
and  working  at  another  is  different,  and  thii 

what    the   deep    |e\e|    miller-   do. 

Mr.  Gascoyne  I  '/•  M j 

that  working  in  a  temperature  of  90   and  • 
i-  very  detrimental  to  the  efficiency  ol  the  work 
men.      I    have   found    that    working    in 
temperature,    men    are   not  able   to  do   a    full 
day-   work.     In    deep    underground    w 
when  drives  have  '  i  for  any  li 

time,  th  lually  < 1   down,  and 

delivered     to    the     v. 

same  tempi  the 

don  baft,   It  i-  only  a  question 

«pht-.  b  ial   <li  i .  i  delivering  the 

•..  the  advanced  work 
,  •    with   other  workii  will 

• 
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increase  the  efficiency  of  the  men.  In  very  deep 
mines,  in  the  newly-opened  working  faces,  the 
ground  is  perceptibly  warm,  and  the  return  air, 
after  having  gone  through  the  working  places,  is 
distinctly  hot  and  moist,  and  carries  a  good  deal 
of  heat  and  moisture  out  of  the  mine,  so  that 
ventilation  must  do  a  great  deal  towards  helping 
to  keep  up  the  efficiency  of  labour  in  the  deep 
mines. 

Mr.  E  M.  Weston  (  Member)  :  In  the  silver- 
lead  mines  of  Przibram,  Bohemia,  they  are 
mining  below  3,000  feet,  and  the  Government 
who  own  the  mines  are  making  provision  to 
supply  t lie  miners  with,  not  60  cubic  feet  per 
minute,  but  with  200  cubic  feet  of  air  per  man 
per  minute,  so  as  to  keep  the  efficiency  of  their 
workmen  up  to  the  mark.  It  is  only  a  question 
of  time  when  the  fact  must  be  recognised  that 
the  mines  working  below  4,000  or  5,000  feet 
must  be  prepared  to  supply  air  in  somewhat  the 
same  proportion,  and  this  air  may  have  to  be 
dried  and  cooled  to  keep  down  the  heat  and 
humidity  of  the  workings  to  a  level  that  will 
render  human  labour,  possible,  let  alone  properly 
efficient. 

Mr.  Tom  Johnson  {Member  of  Council) :  We 
mast  use  water  in  our  working  places,  and  if  we 
increase  our  quantity  of  air  we  can  carry  much 
more  water  than  we  do  when  using  a  small 
quantity  of  air. 

Mr.  R.  Gascoyne(J/r7/i6er):  When  Dr.  Haldane 
said  that  men  were  not  able  to  work  more  than 
six  hours,  he  was  probably  referring  to  coal 
mining  at  say  3,000ft.  and  over,  but  I  consider 
that  similar  conditions  cannot  be  expected  on 
the  Rand  until  we  attain  a  depth  of  10,000ft. 

Mr.  T.  G.  Martyn  {Visitor):  There  is  one 
point  which  has  not  been  mentioned  this 
evening,  viz.,  that  as  the  fresh-air  circulation  is 
increased  in  a  mine,  the  evaporation  of  moisture 
is  greatly  increased,  and  with  every  unit  of 
moisture  taken  up  by  the  air,  you  will  have  a 
corresponding  reduction  of  temperature ;  the 
spontaneous  evaporation  of  water  being  almost 
the  most  effective  way  of  cooling  anything.  If 
we  increase  the  current  of  unsaturated  air,  the 
cooling  effect  will  be  enormously  increased  at  the 
same  time  that  the  percentage  of  moisture  in  the 
air  supply  at  the  working  face  is  reduced  to  a 
lower  and  healthier  figure. 

Mr.  G.  A.  Robertson  {Member)  (contributed): 
Water  spraying  underground  is  only  in  a  measure 
efft-ctive  so  long  as  the  laces  damped  retain  mois- 
ture. In  connection  with  the  presentcrusade  against 
coal  dust  in  collieries  I  noticed  in  an  English 
paper  recently  that  extensive  experiments  were 
conducted  in  a  coal  mine  with  a  view  to  finding  a 


suitable  fluid  for  spraying  purposes.  It  was 
found  that  water  spraying  had  to  be  repeated 
more  often  than  was  practicable,  and  the  spraying 
of  soapy  water  seems  to  have  been  the  best  solu- 
tion tried  due  to  the  fact  that  after  evaporation 
has  played  its  part  a  pasty  substance  is  left  to 
which  the  dust  adheres.  Where  practicable  in  our 
mines  here  the  idea  is  certainly  worth  a  trial. 

The  meeting  then  closed. 


Visit  to  the  Crown  Mines,  Limited. 


About  150  members  of  the  Society  availed 
themselves  <  f  an  invitation  from  the  Directors 
and  Management  of  the  Crown  Mines,  Ltd.,  to 
visit  and  inspect  a  portion  of  the  surface  works  of 
their  great  property  on  Saturday  afternoon,  the 
25th  February. 

The  visitors  were  received  at  the  mine  by  Mr. 
R.  C.  Warriner,  the  General  Manager,  Mr.  H.  T. 
Brett  and  Mr.  Pitchford  (Joint  ilanagers),  Mr. 
Fraser  Alexander  (Reduction  Officer),  Mr.  S.  ft. 
Pearce  (Consulting  Metallurgist),  and  other 
members  of  the  staff.  Under  this  able  direction 
they  were  shown  the  new  crusher  stations,  the 
arrangements  under  construction  for  the  more 
economical  handling  of  ore  from  the  shafts  to 
the  mills,  the  Butters'  filter  plant  (which  Mr. 
C.  G.  Patterson  demonstrated  and  explained), 
the  new  staff  quarters,  the  inhabitants  of  which 
were  envied  by  many  visitors  not  so  advanta- 
geously situated,  and  the  quarters  for  the  men 
who  are  being  recruited  in  South  Africa  for  the 
purpose  of  being  trained  as  miners. 

At  the  conclusion  of  the  tour  of  inspection, 
which  lasted  over  two  hours,  the  visitors 
adjourned  to  the  Manager's  beautiful  grounds, 
were  they  were  received  by  Mr.  and  Mrs. 
Warriner,  Mrs.  Brett  and  Miss  Pitchford, 
and  hospitably  entertained.  Dr.  Moir  (the 
President)  in  expressing  on  behalf  of  the  members 
their  thanks  to  Mr,  Warriner,  Mr.  Brett  and  Mr. 
Pitchford  and  the  staff  for  the  instructive  and 
pleasant  afternoon,  paid  a  well  merited  tribute  to 
the  management  for  their  efforts  to  improve  the 
conditions  under  which  the  men  lived. 

He  also  desired  to  thank  especially  Mrs. 
Warriner  and  the  ladies  for  their  courtesy  and 
kindness  in  looking  after  them  so  well  that 
afternoon.  Mr.  Warriner  briefly  responded,  and 
the  gathering  dispersed. 

The  following  description  of  the  property  was 
circulated  to  the  members  for  their  information  : 

The  property  embraces,  from  the  east,  the 
Robinson  Central  Deep,  Crown  Deep,  Crown 
Reef  and  fcouth  Rand,  —  Langlaagte  Deep, 
Langlaagte  Royal  and  Paarl  Central  on  the  west, 
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and  in  addition  1,278  claims  of  deep  level  ground. 
In  extent  it  is  about  three  miles  from  east  to 
west  on  the  strike  of  the  reef. 

There  are  on  the  property,  nine  main  shafts 
and  seven  crusher  stations  when  including  those 
at  the  Paarl  Central  and  Langlaagte  Royal,  and  the 
property  is  being  so  laid  out,  both  on  the  surface 
and  underground,  that  in  the  future  there  will  be 
only  two  large  crusher  stations  ;  one  at  No.  ~> 
and  one  at  No.  7  shaft.  By  a  system  of  under- 
ground chutes  and  haulage,  the  rock  from  the 
Langlaagte  Royal,  Paarl  Central,  Langlaagte 
Deep  and  western  areas  will  be  concentrated  at 
No.  7  shaft  and  hoisted  there,  while  all  the  rock 
from  the  eastern  section  will  gradually  be  con- 
centrated at  Xo.  5  shaft.  These  two  shafts  will 
have  to  handle  between  9,000  and  10,000  ton- 
daily  or  the  full  requirements  from  the  mine. 
The  two  shafts  will  be  connected  on  the  13th 
level  at  a  vertical  depth  of  approximately  2, 200  ft. 
This  level  will  be  a  main  haulage  level,  the  main 
drive  being  14|  ft.  wide  and  practically  straight 
from  one  end  of  the  property  to  the  other.  This 
drive  will  be  served  by  electric  haulage  so 
arranged  that  ore  may  be  delivered  to  either 
shaft. 

No.  7  Shaft. — This  shaft  is  at  present  vertical 
to  incline  with  three  hoisting  ways  and  pump 
way.  Alterations  are  well  in  progress  to  convert 
the  hoisting  at  this  shaft  into  double  stage  witli 
four  hoisting  ways  in  the  vertical,  hoisting  four 
ton  skips,  and  four  hoisting  ways  in  the  incline, 
hoisting  five  ton  skips,  all  hoisting  being  done 
electrically. 

No.  7  Shaft  Crusher  Station  -This  is  the 
western  station  of  the  Crown  Mines,  and  it)  being 
equipped  to  handle  3,500  to  4,000  tons  per  day 
on  day  shift  only.  Special  features  are  three 
30  in.  conveyor  belts  delivering  into  nine  30  in. 
x  12  in.  Hadfield  it  Jack  crushers.  The  return 
side  of  these  belts  are  utilised  for  waste  which  i- 
delivered  to  a  transverse  beltdelivering  to  the* 
bin  and  thence  todump.  Therock  from  the  crushers 
is  caught  in  bins  of  1,000  tons  capacity,  thence  it 
is  discharged  through  pneumatically  operated 
doors  into  40  ton  hopper  trucks.  These  trucks 
are  hauled  in  train  by  50  ton  electric  locomotives, 
and  may  be  delivered  to  anyone  of  the  null-  ol 
the  Crown  Mines.  The  trucks  an-  constructed  BO 
that  their  discharge  may  lie  pneumatically  COD 
trolled  from  the  locomotive,  ilm-  reducing  the 
labour  required  to  a  minimum. 

No.    6    Shaft.      -Total     vertical     depth     to    be 

:;,4<)0  ft.     Three   mam    haulage   levels   will    be 

iblished  in  this  shaft  at  distances  oi   600  ft. 

apart,  vertical.     These  main  haulage  levels  will 

be  the  13th,  16th  and  19th,  and  they  will  control 

all  the  ore  down  to  the  South  Hand  dyke.  On 
each  of  the  level-  electric  haulage  will  1m-  installed. 


At   each  of  these  levels  the  "re  bins   will  |: 

a    capacity  of     2,000    ton-,  and    winding    will 
done     by     thr--        l       a      electrical     winders 
large,    it    not    larger,    than  any  electrical  winders 
in  the  world. 

No.  ~>  Crusher  Station. — This  station  will 
identical  with  that   at  the  Nb.  7    -haft,  excepting 
that    its   capacity    will   be   larger,    being   about 
■"'. to  6,000  t.".ns  per  day  of  10  hour-. 

Metallurgical. — The  present  equipment  is  '>75 
stamps  with  20  tube  mills,  and  sand  and  slime 
plants  made  up  a*  follows  :-  — 

A.  Crown  Deep      300  stamps  and  10  tube  mills 

B.  LanglaagteDeep  200  „  6 
C  Crown  l;  120  „  3 
I»    Bonanza                55         .,  1 

With  the  present  plant  we  have  a  capacity  of 
165,000  tons  per  month. 

A  fifth  mill  is  being  erected  of  more  modern 
type,  which,  when  completed,  will  increase  the 
total  crushing  capacity  to  well  over  2<>o.000  tons 
per  month.  Special  features  are  the  tandem 
classifications  and  the  tube  milling  at  A  plant. 

The  installation  of  a  .'i"11  leal  Butters'  vacuum 
filter  -lime  plant  at  ("plant,  which  is  unique  not 
only  on  account  of  its  being  the  fir.-t  vacuum  filter 
plant  erected  on  these    fields,  but    that    it   should 

occupy  the  site  of  the  tirst  slime  plant  designed 

and  erected  on  the  Rand  by  Mr.  .1.  K.  Williams 
in   1894. 

Butters'  Vacuum  Filter  J'/'in'  We  have  also 
to  thank  Mr.  C.  Q.  Patterson  for  the  following 
description  of  the  Butter?'  vacuum  filter  plant  as 

installed  and  worked  on  the  ( 'row  n  Reef  Section 
of  the  Crown  Mines  :  — 

The  plant  consist-  of  two  -tock    vit-   equip] 

(temporarily)  with  air  agitation  to  keep  the  slime 
in  suspension.  After  the  values  have  been  dis- 
solved in  Brown  agitator-,  the  pulp  at  B  dilution 
of  2  to  l  is  transferred  to  the  stock  pulp  \ 

from  where  it  is  fed  to  the  filter-  a-  required. 
One    wash    solution     vat.         All     precipital 

solution  is  delivered  to  tin-  vat  to  be  used  sub- 
sequently for  a  wash  in  the  filters      Two  BuW 
filter    DO]  '  "     i    with    150   Butter?'  patent 

vacuum  filter  leaves  and  one  14-11  Qould'l 
vacuum  pump.  Bach  filter  boi  :-  an  indepen- 
dent filtering  unit.  One  l"  in.  I;  b      c  Davidson 

slime    pump   handle.-    pulp    and    solution    t" 

from  the  filter  boxes  and  the  ->t<>ck  vats,  serving 
the  lioxes  alternately.  The  piping  i-  arranged 
round    the    pump    in    a    loop,  having   four  valves 

interposed  so  as  to  reverse  the  direction  of 

through  the  pipe-.     The  pump  n  either  the 

emptying  or  filling  position  instantly,  by  means 
ne  pilot  valve  introducing  hydraulic  prei 

into   the   cylinder-   ol    the  !"'■     I  -imul:  > 

OUsly.      The  motor  for  the    li»  in.  pump  and 

valves  in  the  pump 
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View  of  Butters'  Vacuum  Filter  Plant,  from  beneath. 


View  of  Butters'  Vacuum  Filter  Plant,  on  Operating  Platform 
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switch  board.  The  style  of  plant  is  called  the 
"pumping  system,"  and  the  process  of  filtration  is 
performed  as  follows  :  — 

Forming  the  Cake. — The  filter  box  is  filled 
with  pulp  to  a  point  over  the  top  of  the  filter 
leaves,  and  a  valve  opened  connecting  the  vacuum 


pump   directly   with   the   filter.-.     Ck 
solution  is  drawn    from    within    the   filter    let 
and    delivered   to   the   clarifying    vat    for 
cipitatioD,  tin-  slime  remaining  as  a  cake  on  the 
outside  of  the  filters.     The  filters  are  kept  Bab- 
merged  by  refilling  the  box  at  intervals,  and  jets 


//■&£  7br>3  ■Sa/ts&an 
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^ 
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of  air  are  introduced  at  the  points  of  each  hopper  to 
keep  the  slime  in  suspension.  When  a  cake  1  in.  to 
H  in.  thick  has  been  formed,  the  surplus  pulp  is 
pumped  back  to  the  stock  pulp  vat,  and  the  box 
is  then  filled  with  solution  to  wash  the  cake.  Dur- 
ing the  time  of  forming  and  washing  the  cake, 
the  vacuum  is  maintained  at  the  highest  possible 
point,  but  when  the  cake  is  exposed  to  air  during 
the  transfer  of  pulp  and  wash  solution,  the  vacuum 
is  reduced  to  5  in.  to  prevent  the  cake  cracking. 

Washing. — The  cake  being  formed  by  atmo- 
spheric pressure,  the  resistance  and  permeability 
is  equal  over  the  whole  surface  of  the  leaf,  thus 
producing  an  ideal  condition  for  the  recovery 
of  the  valuable  moisture  contained  therein,  which 
equals  30%  to  35%.  Sufficient  wash  solution 
(about  2  tons  per  ton  of  slime)  is  drawn  through 
the  cake  by  the  vacuum  pump  to  effect  a  complete 
displacement  of  the  original  moisture.  A 
portion  of  this  solution  goes  to  the  clarifying 
vats  for  precipitation  ;  the  flow  is  then  diverted 
to  a  stock  vat  to  be  used  in  making  up  new 
charges  in  the  Brown  treatment  vats. 

Discharging. — When  the  wash  is  complete,  the 
vacuum  is  disconnected  and  a  reverse  flow  of 
solution  (by  gravity  from  the  vat  on  the  roof)  is 
introduced  to  the  interior  of  the  filters,  causing 
the  cakes  to  drop.  The  surplus  solution  is  then 
pumped  from  the  filter  box  through  decanters  and 
returned  to  the  wash  solution  vat.  The  mass 
of  thick  sludge  remaining  in  the  box  is  diluted 
with  water  and  agitated  with  air  for  a  few 
minutes  to  make  a  homogeneous  pulp  of  1  to  1, 
which  is  then  pumped  to  the  residue  dam  by  a 
second,  10  in.  R.  <fe  D.  pump,  the  delivery  pipe 
of  which  is  fitted  with  an  automatic  sampler. 

Cycle  of  Operations. — 
Filling  box  with  pulp  and  forming  cake    45  min. 
Transferring  and  washing  ..  ...      70     „ 

Discharging         ...  ..  ...     20    „ 

Total  time  of  cycle  2  hours  15  minutes. 
Tons  treated  per  cycle,  \\  in.  cake  =  50  tons  each 
box. 

Acid  Treatment.  —  Five  leaves  are  removed 
from  each  filter  box  every  day,  thoroughly  washed 
with  a  spray  of  water  and  air,  and  then  immersed 
in  a  vat  of  2%  hydrochloric  acid  solution,  for  the 
purpose  of  dissolving  the  calcium  carbonate  and 
keeping  the  leaves  soft,  pliable  and  in  good  work- 
ing condition.  The  HC1  solution  is  passed 
through  the  leaves  in  reverse  directions  alternately 
by  means  of  an  automatic  arrangement  that 
requires  no  power  or  attention.  The  leaves 
removed  from  the  acid  bath  after  four  to 
hours'  treatment,  again  washed  with  the 
and  returned  to  the  filter  box. 

Space  will  not  permit  of  a  complete  analysis  of 
the  six  month's  test  work,  as  conditions  were 
not  normal,  owing  to  insufficient  slimes  to  work 


are 
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spray 


the  plant  to  full  capacity,  and  to  the  treatment  of 
deleterious  accumulated  slime  in  combination 
with  the  current  slime  the  major  portion  of  the 
time. 

In  January  a  special  test  was  made  on  current 
slime  only,  treated  first  by  the  Adair-TJsher 
process,  the  residues  from  which  were  delivered 
to  the  filter  for  the  purpose  of  determining  what 
further  recovery  of  dissolved  values  was  possible 
by  filtration.  In  this  test,  as  also  in  the  former 
operations  with  accumulated  slime,  the  efficiency 
of  the  filter  was  fully  demonstrated,  assays  of  the 
residues  showing  consistently  during  the  whole 
period  over  99%  recovery  of  dissolved  values. 

There  is  some  dissolving  of  gold,  incidentally 
effected,  during  the  process  of  filtration  ;  however 
the  Butters'  filter  is  essentially  a  slime  washing 
machine,  purely  mechanical  in  its  functions,  and 
might  be  termed  a  process  of  forced  decanta- 
tion. 

/ftys/?/>?<7  G/rye.  C/w/veA'?24./S'8-/a 
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Obituary;  Notices  and  Abstract     Chem 


The  plant  was  designed  to  treat  500  tons  per 
day.  Subsequent  operations  proved,  that,  owing 
to  the  exceptional  adaptability  of  Rand  slime  to 
filtration,  it  has  a  capacity  of  900  tons  per  day. 

The  plant  was  put  in  commission  on  August 
12th,  1910,  and  after  a  most  exacting  test  over 
a  period  of  six  months,  has  been  formally  taken 
over  by  the  Crown  Mines,  Ltd.,  as  a  part  of  tli  sir 
permanent  plant. 


Obituary. 


The  deaths  of  the  following  members  are 
recorded  with  much  regret  : — 

Dr.   Max   Marcus   Klein,  M.D.,  Ph.D.,  who 

died  suddenly  on  the  16th  January.  Dr.  Klein 
was  well  known  for  the  great  interest  he  took  in 
the  health  and  dietary  of  the  natives  on  the 
Witwatersrand,  and  in  April,  1905,  contributed  a 
paper  on  "  Food,  and  the  Practical  Aspect  of  the 
same  in  Compound  Work  "  to  the  S.A.  Associa- 
tion of  Engineers.  Dr.  Klein,  who  practised  at 
Brakpan  and  was  also  medical  officer  for  the 
Rand  Collieries,  was  elected  a  member  of  the 
Society  in  March,  190c\ 

Mr.  Douglas  William  Greig,  who  died  cm  the 
10th  March  from  the  result  of  burns  receive  1  a 
week  earlier  whiledestroying  damaged  nitro-cottoa 
was  one  of  the  technical  chemists  of  the  Dynamite 
Factory  at  Modderfuntein.  A  lance-corporal 
in  the  Imperial  Light  Horse,  he  was  buried  with 
military  honours  at  the  Factory  Cemetery  on  the 
11th  March.  Mr.  Greig,  who  was  admitted  an 
associate  of  the  Society  in  April,  L909,  read  an 
interesting  contribution  to  the  discussion  on 
Prof.  Stanley's  paper  on  the  "Smelting  of 
Titaniferous  Iron  Ores"  in  January,  1910,  and 
in  collaboration  with  Mr.  Win.  Cullen  Bubmitted 
a  paper  to  the  Society  in  September,  1909,  on 
the  "Analyses  of  (oises  from  Burning  Xitro- 
Glycerine  Explosives.  His  untimely  death  came 
as  a  great  shock  to  hi'  many  friends. 

Mr.  David  Mi  bdoch,  cyanider  at  the  Simmer 

and  Jack  Proprietary  Mines,  Ltd.  Mr.  Murdoch 
was  elected  a  member  in  April,   1909. 

Mr.  \Y.  D.  Morton,  who  was  elected  a  member 
in  July,  1906,  was  at  one  time  a  partner  of  Mr. 
Howard  Pirn,  the  well-known  accountant  and 
auditor  of  many  Eland  Mines  and  De  Been  ( '"ii- 
solidated  Mines.  Mr.  Morton  had  been  in 
indifferent  health  for  some  years  past 

Mr.  C.  C.  Mai:-ii.w.i.,  M.I.M.K..  one  of  the 
oldest  associates  of  the  Society,  having  been 
admitted   in   May,    1898.      Mr.    Marshall,    who 


practised  as  a  mining  engineer  and  surveyor  had 
a  varied  experience  on  the  Rand,  having 
employed  ;it  various  times  with  the  Qeneral 
Mining  and  Finance  Corporation,  Ltd.,  the  Van 
Ryn  Estate,  West  Band  Mines,  Qeduld  Proprie- 
tary Mines.  On  leaving  the  Band  he  spent  some 
-  in  Rhodesia,  where  he  died. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

ChEMISTSV  OF  COAL-DU8T  BXPL08ION&  "The 
chemical  aspect  of  coal-dust  explosions  lit-  been 
carefully  studied  at  the  Experimental  Station  at 
Lievin,  Prance,  and  the  discussion  of  the  results 
obtained  in  this  direction  form-  one  of  the  most 
important  parts  of  a  report  on  the  production  of  dust 
explosions  recently  issued  bj  the  Director  of  the 
Station.  The  experiments  were  conducted  in  the 
main  te-t  gallery,  then  <).">  mm.  long  (1  metre  being 
equivalent  t<>  "914  yd.),  and  in  order  to  collect  the 
gaseons  products  of  combustion  a  glass  Bask, 
exhausted  of  air.  ami  connected  by  mean-  of  a  sealed 
glass  tube  to  the  interior  of  the  gallery,  was  caused 
to  till  it-elf  immediately  the  explosion  reached  that 
point.  This  was  done  by  the  flame  firing  a  detona- 
tor attached  to  the  tube,  which  was  shattered,  thus 
allowing    th<  t>>   rush   into  the    Bask.       to 

ascertain  the  composition  of  tin-  gases  entering  in 
this  way,  the  analysis  hail  i « ■  be  corrected  r « ■  t  the 
amount  of  air  previously  existing  in  the  flask  owing 
to  incomplete  exhaustion.  In  the  accompanying 
Table  I.,  the  actual  analyse-  are  set  forth  in 
columns  3,  4.  ami  5,  while  the  corrected  figure* 
given  in  columns  •>.  7.  ami  8.  The  figures  in  the 
first  column  refer  to  the  number  of  the  experiment, 
samples  of  the  gases  not  being  taken    in  •  eof 

the  te-t-,  hut  only  dow  and  again. 

An  examination  of  column  7  -how-  how  little 
oxygen  remained  aftei  the  passage  oi  the  flame; 
the  combustion  must,  therefore,  have  been  almost 
complete.  In  the  best  No  13  the  residual  0x3 
attained  s  i  .  but  it  i-  seen  that  this  experiment 
was  conducted  with  the  lowest  dust  charge  :  namely, 
1 12  gin.  per  cubic  metre,  a  -ram  being  equivalent  to 
■0353  ounce.     Tl retically,  this  amount   of  dust  i- 

-Utlicielit    to    ah-orli     the     whole    nl   the   free  OXyg< 

the  air;  therefore,  the  analysis  shows  that,  as  to  ol 
the  air  remained  unchanged,  a  portion  only  of  the 
1 12  gm.  of  dust  took  part  111  tin'  explosion. 

[n  column  9  is  expressed  the  relation   tx  the 

volume  oi  carbon  monoxide  ami  the  total  rolun 
the  two  oxides  of  carbon  formed  in  the  combustion 

that  i-  .        Leaving  the  results  oi   N       100 

and  IS!  out  of  account  for  tl  1  that 

this  ratio,  though  r<  table,  i-  low,  and  I 

it  appe.11-  rathe)  largei   foj  the  heaviei  dust  'hi 
than  foi   the  Lightei   on< 

could   hardly    have   been    antici|>ated  ;     it     1-    I 
although  an  c\c.-- ol  ilu-t  may  !*■    | 

teiupeiatuie,   the  amount  oi  carbon  dioxidi 

in  the  flame  greatly  predominates  o»ei  the  amount 

irbon  monoxide.     It    must,  however,   >■■ 
thut  the  taken  frum  immediate!)  behind 

:  the  flame,  and  Iwfore  the  red  I10I 
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Table  I. 


Dust 
charge  in 
grams  per 

cubic 
metre  of 
gallery. 

Analyses  of  the  gases 
collected  in  the  flask. 

Corrected  composition  of  the 

gaseous  products  of 

combustion. 

CO 

Relation 

between 

the  weight 

of  hydro- 

Number. 

C02+CO 
(volumet- 
ric pro- 
portion.) 

gen  burnt 
and  the 

weight  of 
carbon 
burnt. 

(1) 

(2) 

C02 

(3) 

P 

(4) 

CO 
(5) 

co2 

(6) 

O 
(71 

CO 
(8) 

(9) 

(10) 

43 

112 

per  cent. 
7  50 

per  cent. 
11-00 

per  cent. 
-50 

per  cent. 
9-00 

per  cent. 
8-40 

per  cent. 
•60 

per  cent. 
6-0 

•1043 

53 

225 

10  25 

5-00 

3  00 

1210 

1-20 

3-60 

23  0 

•1196 

79 

337 

1(125 

5-75 

1-50 

10-50 

4-60 

1-50 

13-0 

•1391 

56 

337 

9-75 

5  75 

2  00 

1 1  -40 

2-10 

2-30 

17-0 

•1463 

39 

450 

975 

4  25 

4-50 

11-60 

•30 

5  40 

32  0 

•1210 

139 

450 

12  50 

3"25 

150 

13-05 

1  45 

1  60 

10-7 

1242 

36 

450 

1 1  -oo 

3  00 

4-00 

9-95 

1-90 

4-10 

28-5 

1610 

58 

450 

10  25 

5-00 

2-25 

1-2-0(1 

1-20 

2-60 

18-0 

1410 

77 

450 

12-00 

2-50 

1-50 

12-00 

1-25 

1-50 

111 

•1677 

57 

450 

9  25 

5 '75 

2  00 

11-10 

1-50 

2  40 

177 

•1715 

62 

450 

7  75 

7  00 

3  25 

11-00 

4  60 

29  5 

•1565 

63 

45U 

7  50 

7-00 

3  25 

9  90 

1  65 

4  30 

30  2 

•1700 

108 

450 

10-00 

2  75 

3  75 

1060 

•48 

4  00 

27-2 

•1772 

35 

450 

8  00 

6  50 

1-50 

9-20 

2-90 

1-70 

15-7 

•2394 

15U 

450 

5  50 

2  00 

6  50 

5  30 

■95 

6-30 

54  1 

•3275 

151 

450 

4-25 

2  50 

6  50 

4-20 

100 

6  40 

60  4 

•3972 

75 

610 

10  50 

5  00 

1-25 

10  60 

3-80 

1-30 

10-6 

•1623 

74 

6HI 

10-25 

2  75 

450 

10-50 

1  50 

4-60 

b05 

•1454 

59 

900 

7  00 

6-75 

4-25 

8-40 

3-00 

5-10 

37-7 

•1682 

had  a  chance  to  re-act  on  the  carbon  dioxide  and 
reduce  it  to  the  monoxide.  That  the  latter  reduc- 
tion actually  takes  place,  and  that  the  reaction  takes 
a  short  hut  appreciable  time  to  complete,  was 
demonstrated  by  tests  Nos.  150  and  151,  wherein 
the  gaseous  products  were  obtained  from  distances, 
respectively,  10  and  5  meters  behind  the  breast  of 
the  flame.  A  glance  at  the  analyses  of  the  gases 
taken  in  these  two  tests  will  show  that  there  was  an 
excess  of  the  monoxide  over  the  dioxide  of  carbon  at 
these  distances  behind  the  flame.  It  is,  therefore, 
apparent  that  chemical  activity  continued  behind 
the  flame,  resulting  in  the  rapid  increase  in  the 
percentage  of  carbon  monoxide. 

How  very  dangerous  is  the  afterdamp  of  a  dust 
explosion  may  he  gathered  from  these  last  analyses. 
Not  only  had  the  oxygen  almost  entirely  disappeared, 
but  carbon  monoxide  was  produced  in  such  high 
proportions  that  if  the  products  had  been  diluted 
with  a  large  quantity  of  fresh  air  they  would  still 
have  been  dangerous  to  breathe  even  for  a  short 
time. 

In  the  last  column  of  Table  I.  is  stated  the  ratio  by 
weight,  /'-.  of  the  hydrogen  to  the  carbon  consumed 
in  the  com  bastion.  The  figures  in  this  column  are 
noteworthy  in  that  they  indicate  the  importance  of 
the  part  played  in  the  ignition  by  the  volatile  con- 
stituents of  the  dust.  Before  the  bearing  of  these 
relations  can  be  discussed,  it  is  necessary  to  explain 
the  manner  in  which  they  were  calculated. 

The  quantity  of  carbon  burnt  is  deducible  straight- 
way from  the  amounts  of  carbon  dioxide  and 
monoxide  produced.  The  hydrogen,  however, 
cannot  be  3ompnted  quite  so  easily,  since  it  forms 
watery  vapour  in  burning,  which  condenses,  and 
hence  dvjes  not  make  an  appearance  in  the  results  of 
the  analyses.  The  weight  of  hydrogen  ha«,  there- 
fore to  he  obtained  indirectly  by  calculating  the 
amount  of  oxygen  which  has  disappeared  as  water. 


Now  the  analyses  render  account  of  all  the  oxygen, 
free  and  combined,  except  that  forming  water ; 
while  the  nitrogen  formerly  existing  mixed  with 
oxygen  as  the  air  of  the  gallery,  is  obtainable  by 
difference.  Thus,  by  using  the  well-known  relation 
between  the  volumes  of  nitrogen  and  oxygen  in 
normal  air,  we  are  able  to  compute  the  total  original 
amount  of  the  latter  gas,  and  then,  by  difference,  the 
amount  which,  after  the  combustion,  exists  in  com- 
bination with  hydrogen  as  water. 

The  following  gives  further  particulars  of  the 
calculation  :  Let  100  volumes  of  the  gas  in  the  flask 
contain  a  volumes  of  COa,  b  volumes  of  oxygen, 
c  volumes  of  CO,  and  d  volumes  of  hydrogen  and 
hydrocarbons,  the  remainder  being  nitrogen.  Among 
these  various  gases  will  be  mixed  r  volumes  of  air, 
being  the  quantity  initially  present  in  the  flask  by 
reason  of  imperfect  exhaustion.  The  latter  quantity, 
r,  is  easily  found  from  the  initial  pressure  in  the 
flask.  Making  the  necessary  correction  for  r,  the 
total  volume  of  oxygen  entering  the  flask,  both  in 
the  free  and  combined  states,  is  : 

c 
0  =  a  +  b+  -  --2lr; 
2 
and   in   the   same  way    the    quantity    of    nitrogen 
entering  is 

N=100-(a+6  +  c+d)--79r; 
Of  the  nitrogen  so  calculated  a  small  quantity,  n, 
will  have  been  derived  from  the  coal  dust ;  the 
remainder  (N  -  n)  existed  originally  in  the  air  of  the 
gallery,  and  accompanying  it  there  must  have  been 
■H(N  -  n)  volumes  of  oxygen.  If  k  volumes  of  oxygen 
were  also  derived  from  the  coal  dust,  then,  by 
difference, 

H(N -»)  +  &-  O 
measures  the  amount  of  oxygen  now  in  union  with 
hydrogen    in    the    form    of    water.     Therefore,  by 
volume, 
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aD(l  by  weight, 
Hydrogen    consumed 

Carbon  consumed 

Substituting  for  N  and  O  their  values  a-  obtained 
above,  we  may  write  : 

,     8-75-42t(a  +  6)--2S5c  d         4/.     n 

a+c  12  "  4-c)      >i  +  c 

This  expression  includes  a  principal  term— the  lirst 
one,  and  two  collections — the  last  two  terms,  of 
which  the  latter  are  of  little  importance.  It  has  been 
found  that  d  has  a  value  never  exceeding  unity,  and 
that  the  smallest  value  of  (a+c)  is  12;  therefore  the 

term  ,oj- — -   is  at  the  most  equal  to  .  j  •     only 

5%  of  the  mean  value  of   to.     To  evaluate  the  term 

_  — ,  it  is  necessary  to  consider  the  weight  of  dust 
a  +  c 

producing  the  quantities  h  and  n.  Let  us  suppose 
that  450  gm.  per  cubic  metre  of  air  had  been  put  into 
effective  suspension.  This  amount  will  be  equivalent 
to  4.">  gin.  pel  100  liters  of  air,  and  will  very  nearly 
be  equivalent  to  45  gm.  per  100  litres  of  the  gas  in 
the  flask.  Now  4.~>  gm.  of  the  oust  used  in  these 
experiments  contained  8'5%  by  weight  of  oxygen  and 
nitrogen,  that  is  to  say.  3*8  ^m.  of  these  gases  ;  and 
these  when  liberated  would  occupy  3  litres.  Since 
the  residual  panicles  after  an  explosion  still  contain 
a  large  part  of  ihe  volatile  constituents  of  the  dust, 
only  a  portion  of  the  3  litres  of  gas  will  actually  be 
set  free.  Inasmuch  as  those  quantities  <>f  oxygen  and 
nitrogen  existing  in  the  proportion  in  which  those 
gases  are  found  in  normal  air  will  be  eliminated  in 
the  difference  (4k  -  n),  the  latter  term  can  only 
represent  a  fraction  of  a  litre.  It  is  therefore 
apparent  that  the  last  term  of  the  above  expression 
is  of  even  less  importance  than  the  middle  one. 
Hence,  in  calculating  the  figures  in  column  In  of 
Table  I.  these  last  two  terms  were  neglected. 

The  general  high  value  of  w  is  striking  and  im- 
portant. In  the  dust  used  for  the  experiment-  there 
were  only  4  parts  by  weight  of  hydrogen  to  75  of 
earbon.  If  the  carbon  had  completely  burned,  w 
would  have  Keen  about    II"),  while  as  a  matter  of  fact, 

it  always  attained  at  least  double  that  figure. 

If  the  volatile  matter  were  taken  to  consist 
entirely  of  hydrogen—  certainly  an  incorrect  a— ump 
tion— the  above  results  wonld  show  that  the  weight 
of  the  volatile-  taking  part  in  the  combustion  would 

be  derived  from  at  least  twice  the  weight  of  the  dust 

wholly  burned  ;  the  proportion  will,  as  a  fact, 
exceed  this,  for  besides  hydrogen,  the  volatiles  con- 
tain carbon  in  the  form  of  hydrocarbons,  and  that 
element  goes  to  Bwell  the  denominator  of  the  ratio  to. 
The  mean  value  of  to  appears  to  he  increased  when 
heavier  dust  eharges  wen-  used,  and  this  might  be 
explained  from  the  fact  that  the  more  numerous  the 
particles  of  dust  in  a  cloud,  the  greater  the  total 
surface  from  which  volatile*  may  be  distilled. 

Now,    it    has    already   been    Mated    that    the  gl 

entering  the  flask  in  all  the  other  experiments  con- 
tained only  an  insignificant  amount  of  nnburnt 
volatile-  j  however,  on  estimating  a-  marsh  gas  the 

nnburnt  volatile- obtained  in  te-t-  No-.  150 and  101, 
they  were  found  to  be  present  in  the  proportion  of 
3-8%  and  .r>  2%  by  volume,  respectively.  It.  the 
follow-  that  foi  these  testa  the  last  two  term-  of  the 
formula  lor  if  derived  above  are  no  longer  negligible, 
and  must  be  taken  into  account.  Alter  the  i  • 
Sary  con.  .tion-  had  been    applied,  it  wa-  found  that 

the' value-  of  to  tor  the  two  experiments  in  question 


were,  respectively,  '301  and  "352.  Although  these 
figures  are  less  than  those  given  in  column  10,  they 
are  nevertheless  considerably  larger  than  their 
equivalents  in  the  other  te-t-  where  tin 

taken  from  clu-e  behind  the  Maine.      Tin-   pi>--ei, 
naeonsnmed  volatile  matter,  ami  the  high  value  • 
obtaining  when  the    Rases    were  taken  some  di-t 
behind  I  he  front  of  the  Maine,  -how  that  the  di-tilla- 
tioii  of  the  dust    continued    in    that    region   after   the 
Maine  had  pawed.      Since  there  i-  no   inore,  oi  nearly 
no   more,   free  oxygen  available  to  unite  with  the 
volatile-   -o  produced,  there  in u-t  remain  a  surplus 

ot  the  latter.       The  increment    in    W  shows,  however, 
that  sum.-  <it  the    hydrogen    of   the  volatile-  liliei 
after     the     n  .t    the    Maine    bad     united    with 

oxygen,  while  the  proportion  of  carbon  monoxide  has 
al-o  increased  :  it  i-.  therefore,  probable  that,  in  the 
region  behind  the  Same,  reactions  such  a-  tin-  follow- 
ing take  place  : 

II        I   <•        ||   I.      (   o. 

Other  observations  «  ere  made  on  the  phenomena 
of  combustion.     The  li  -t  of  these  was  in  reference  to 

the   amount    of   -moke    produced    by     an    explosion. 

By  raising  a  shutter,  a  connection  wa-  mane  after 

.    experiment    between   the  gallery   and  a   fan 

drilt,  and  the  smoke  then  blown  mil  of  the  open  end 
of  the  gallery  by  the  fan,  when  it-  colour  and  other 
characteristics  could  be  noted.  When  tin-  dust 
(barge  was  at  lea-t  150  grams  per  cubic  metre  of  air, 
the  smoke  was  always  thick  and  black.     With  It 

charge-  it   was  a  clear  grey,  and  sometimes  almost 

w  bite. 

Dense  black  -moke  consists  of  an  excess  of  fine 
dust  particles,  together  with  water}  ra  oui  which 
has  cooled  and  condensed,  and  -uoi  resulting  from 
the  combustion  of  hydrocarbons  in  an  atmosphere 

almOSt     depleted    of    o\\gen.       tiley    or    white    -moke 

indicates  a  combustion  of  the  dust  which  i-  complete 
ur  neatly  so,  only  ash  remaining,  together  with 
watery  vapour  in  process  of  condensation.  In  the 
la-i   case    i here  -\i-iid  a  sufficiency  "t  oxygen    t<i 

burn    the    hydrocal  bons    without     the    formation     of 

soot. 

In  a  number  of  experiment*  the  solid  residues  in 
the  gallery   were  systematically   collected. 

were    obtained    from    the    Moor    and     from    a    d 

transverse  shelves  each  20  centimetres  wide,  placed 

every    2    metres    between    points    in    the   ^allrry. 

respectively,  Is  and  41 -ties  from  the  origin  of  the 

explosion,  it  being  in  this  portion  of  the  gallery  that 
the  bulk  ei  the  solid  pioduct-  wi-re  deposited. 

rule,   little  ol   the  re-idlie-  wa-  li  mini     near  the  -oiirce 

of  the  explosion,  ami  often  none  at  all  in  the  last  feu 
metres  of  the  gallery.  This  latlei  fact  might  l* 
explained  through  the  re-entr]  ol  air  occurring  im- 
mediately   alter    an    SXplosion,    which    Would    -'■ 

back  into  the  interior  any  solid  matter  lying  near 

the  mouth  of  the  gal  ■ 

Table  II-  liivc-  the  weight  ami  composition  <>i  the 
residues  collected,  the  weight-  being  tbic 

luetic  of  the  /one  from  which  the  pi. .duct-  wcie 
taken.      From    what    has    ju-t     been    -aid.    it    will    lie 

apparent   that   had  the  products  been  collected  from 

the  full  length,    and  empaled    with    the    full   volume 
ut     I  be    gallery,    the    le-llll-    Would     1 
than    tl.  ii    beli.w.      (Mi    the    other   band, 

would    have    Iteell    highei    had    the    mailer    flout 
wall-  al-o    been    included,    and    also    it    it    I 

fiossible  to  have  added  those  »oli«l  ; 
,    the  galler  \    by   the  foi.  "    ot  '  Hot 

drawn  in  again  by  the  back  -uctioii  of  air. 

would  I  ted,  the  weight  <<i  r< 

unit  Bases    with    the    duM     id  llto    the 
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Table  II. 


Weight 

Analyses 

rf 

Percentage  of 

\\  eight 

of  solid 

solid  residues. 

volatile  matter 

Number 
of  Ex- 
peri- 
ment. 

of  dust 

residues 

per 

cubic 

metre 

of 

(moisture 

deducted)  in  th« 

solid  product* 

after  the  ash 

has  been 

per 

cubic 

metre 

of 

x  Lc  o 

HIS  2 

^_>  —  _ 

a  ,2 .2 

Mois- 
ture. 

Ash. 

gallery 

gallery. 

o  u  o 

eliminated. 

Grams 

Grams 

per  cent 

percent 

percent 

In  detail. 

Mean. 

43 

112 

40 

2115 

1-69 

22-52 

25-0 

25-00 

53 

225 

123 

2157 

2  42 

14-52 

22  4 

22-40 

56 

337 

210 

25  08 

1-99 

12-45 

26-3 

26  25 

79 

337 

220 

25-09 

219 

12-94 

26  2 

26-25 

36 

450 

240 

25  70 

2-20 

13  95 

27  2 

25-30 

39 

450 

227 

22-86 

2-20 

14-54 

24  1 

25-30 

58 

450 

335 

23-37 

2-21 

1312 

24  6 

25  30 

75 

610 

530 

26-49 

219 

12-70 

27-8 

27-80 

54 

900 

670 

27  09 

1-87 

10  52 

28"2 

27-50 

59 

900 

680 

25-98 

2-02 

10-39 

26-8 

27-50 

Compo 

sition  of  the 

coal 

dust  used  in 

the  t 

ixperiments 

28-00 

1-00 

9  00 

29-6 

29  6 

Table  III. 


Volatile 

Matter 

Per  Cent. 

Ash 

Per  Cent. 

[     15-3 

14  04 

144 

1423 

Coke  in  grains,  or  agglomerated 

J      13-4 

11  08 

12-3 

19-20 

k     11-4 

27  20 

Coke  in  thin  flakes  from  the  sur- 

/    24-6 
I     24  0 

11-71 

face  of  dust  ... 

1 1  -35 

Soot  mixed  with  dust 

138 

19-20 

f    28  1 

1075 

26  3 

14-05 

Residual  coal-dust          

\     26  2 

1011 

22-4 

1310 

V     18-9 

1470 

gallery  ;  it  is  almost  proportional  to  the  excess  of  the 
charge  over  ahout  10O  grams  per  cubic  metre,  which 
corresponds  to  i  he  complete  com bustion  of  the  carbon 
of  the  coal-dust  by  the  oxygen  of  the  air. 

The  analyses  show  that  the  products  were  poorer 
in  volatiles  ami  richer  in  ash  than  the  original  dust 
from  which  they  were  derived.  A  reference  to  the 
last  column  of  the  table  also  shows  that,  even  after 
the  ash  constituent  has  been  eliminated  from  the 
products  and  the  original  dust,  the  former  is  still  the 
poorer  in  volatiles,  thus  proving  that  the  reduction 
in  volatiles  revealed  by  the  analysis  does  not  result 
merely  from  the  increase  in  ash,  but  that  there  must 
have  been  a  partial  distillation  of  hydrogen  and 
hydrocarbons  from  that  part  of  the  dust  which  was 
not  completely  burned.  This  result  is  in  concordance 
with  the  conclusions  which  have  already  been  drawn 
from  the  gas  analyses.  The  solid  products  were 
appreciably  more  humid  than  the  original  dust, 
owing  to  the  condensation  of  some  of  the  large 
quantity  of  watery  vapour  produced  in  the  explosion. 
Water  was  also  found  condensed  on  cold  portions  of 
the  walls  of  the  gallery. 

A  further  examination  of  Table  II.  shows  that 
there  was  generally  a  more  pronounced  reduction  in 
the  percentage  of   volatile  matter  when  the  dust 


charge  was  small-  In  other  words,  although  the 
amount  of  volatile  matter  per  cubic  metre  is  greater 
with  the  heavier  charges,  it  does  not  increase  pro- 
portionately with  the  charge,  but  at  a  lesser  rate. 
This  can  be  explained  partly  from  the  laws  of 
variation  of  temperature  during  combustion,  and 
partly  from  the  fact  that,  with  the  heavier  charges, 
the  dust  is  not  perfectly  lifted  ;  thus  there  must  be  a 
portion,  of  the  dust  in  contact  with  the  floor,  which, 
although  included  as  '  solid  residue,'  has  not  been 
thoroughly  subjected  to  the  effects  of  a  high 
temperature  Hence,  in  reality,  Table  II.  registers 
the  analysis  of  a  mixture  of  the  actual  solid  products 
of  combustion  of  the  dust  lifted,  with  dust  lying 
immediately  against  the  floor,  the  composition  of 
which  would  hardly  be  altered. 

Examination  showed  that  the  solid  residues  usually 
consisted  of  three  parts ;  namely,  dust  whose 
physical  aspect  remained  unchanged,  coke  either  in 
a  finely  divided  condition  or  as  grains  and  soot. 
These  three  elements,  which  were  difficult  to  separate 
properly,  were  distributed  in  unequal  proportions 
along  the  length  of  the  gallery.  Circumstances  in 
that  part  of  the  gallery  not  allowing  of  the  agglom- 
eration of  large  pieces,  the  coke  forming  in  grains 
the  size  of  a  pea  or  of  a  pin's  head,  within  a  few 
metres  of  the  origin  of  the  explosion,  was  carried  by 
the  rush  of  air  either  towards  the  middle  of  the 
gallery  or  sometimes — especially  for  the  heavier  dust 
charges — nearer  the  open  end.  The  soot,  very  fine 
and  greasy  to  the  touch,  was  deposited  on  top  of  the 
coal-dust  and  coke.  It  required  some  time  to  settle, 
and  was  not  seen  at  all  when  the  fan  was  started 
straightway  after  the  explosion. 

In  certain  parts  of  the  gallery  a  firm  thin  skin  of 
caked  matter  was  occasionally  noticed  on  the  surface 
of  the  unconsumed  dust,  but  the  conditions  under 
which  the  skin  was  produced  were  not  clearly 
determined. 

Table  III.  gives  the  analyses  of  the  various  solid 
products  of  combustion,  separated  fairly  well  one 
from  another." — Mines  and  Minerals. — Dec,  1910, 
p.  264.     (A.  R.) 

METALLURGY. 

The  Examination  of  Water  by  Electrical 
Methods. — "  The  well  known  physical  fact  that  the 
electrical  conductivity  of  distilled  water  is  greatly 
increased  by  the  addition  of  even  minute  traces  of 
impurities  is  the  basis  of  a  simple  device  for  testing 
water  for  boiler-feed  purposes  which  recently  made 
its  appearance  in  England.  One  of  the  inventors, 
W.  Pollard  Digby,  has  described  its  construction  and 
uses  in  a  communication  to  the  Institution  of 
Electrical  Engineers,  which  is  abstracted  in  The 
Electrician  of  July  29.  Mr.  Digby  does  not  suggest 
that  the  measurement  of  conductivity  alone  will 
supersede  chemical  analysis  in  water  testing ;  that 
the  electrical  method  has  important  supplementary 
uses,  however,  is  amply  evident  from  an  examination 
of  the  results  quoted  in  his  paper.  We  are  unable  to 
reproduce  these  results  in  our  review,  but  we  give 
Mr.  Digby's  description  of  the  apparatus  used  in  the 
conductivity  test  and  a  few  details  of  its  applications. 

'  That  water  in  its  varying  degrees  of  impurity  is 
anything  but  a  medium  of  constant  value  comes 
within  the  experience  of  all  engineers,  and  hence 
frequent  resort  is  made  by  the  engineer  to  the 
analytical  chemist  for  advice  and  assistance.  How- 
ever, this  is  not  always  done  as  often  as  might  be 
desired,  and  a  variation  in  the  nature  of  a  supply 
may  take  place  with  no  visible  change  in  the  appear- 
ance of  the  water,  but  yet  with  such  changes  in  the 
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constituents  as  would  render  the  water  quite  unsuit- 
able for  boiler-feed  purposes.  ['lie  author's  object  is 
to  point  out  the  value  of  simple  tests  made  in  situ  as 
safeguarding  the  owners  of  boilers  from  .-mli  happen- 
ing*, and  as  determining  when  the  analytical  chemist 
sh  uld  be  employed.  These  tests,  however,  are  not 
intended  in  a  iy  decree  to  supersede  the  analyst,  but 
may  serve  to  determine  when  detaile  1  analyses  arc 
necessary  by  indicating  changes  in  the  impurities  in 
the  water.  The  method  resolves  itself  into  a  deter- 
mination of  the  conductivity  of  the  liquid  at  any 
predetermined  temperature  and  a  comparison  of  such 
determinations  with  the  known  values  of  analysed 
samples.  Any  marked  variation  from  the  normal 
should  be  followed  by  a  further  analytical  examina- 
tion. 

'  An  apparatus  for  conductivity  measurements  has 
been  devised  by  Mr.  C.  \Y.  V.  Biggs  and  the  ant lun-. 
The  original  type  consists  of  a  straight  ^Ihss  tube  so 
constructed  as  to  hold  the  equivalent  of  a  body  of 
liquid  10  cm.  in  length  and  l  square  cm.  in  sectional 
area,  the  liquid  being  contained  between  platinum 
electrodes  attached  to  plugs  of  ebonite  fixed  in  cups 
which  form  enlargements  of  the  ends  of  the  tube. 
The  electrodes  are  suitably  connected  to  terminals  in 
the  ebo  lite  ends,  and  are  capable  of  being  adjusted. 
The  liquid  to  be  tested  is  introduced  into  the  main 
tube  through  a  small  tubulnre,  rising  at  an  angle 
from  the  middle  of  the  npper  part  ;  and  when  tested 

is  run  otf  through  a  small  tube  furnished  with  a  tap 
attached  to  the  middle  of  the  lower  part.  At  each 
end  of  the  upper  surface  of  the  body  tube  a  vent  tuba 
is  attached,  inclining  to  the  middle  of  the  main  tube, 
and  the  two  unite  at  a  height  of  about  2)  cm.  above 
it,  wih  a  short  vertical  outlet. 

'  Manifestly  such  a  piece  of  apparatus  is  hardly 
suitable  for  Use  outside  the  laboratory.  The  form 
for  practical  work  consists  of  a  glass  CJ  tube,  to 
which  is  attached  to  the  lowest  point  of  the  bend  the 
tube  brought  from  the  tilling  funnel,  whilst  the  out- 
let, controlled  by  a  »l;i>>  tap.  IB  joined  to  the  inlet  at 
its  lowest  point.  Near  the  extremities  of  the  limbs 
of  the  main  tube  overflow  ways  are  sealed  on.  and 
terminate  in  india-ru  her  tubes  grouped  with  lower 
outlet.  The  form  and  arrangement  of  the  electrode, 
are  especially  designed  to  minimise  the  disturbing 
effects  of  polarisation  ami  other  difficulties  insepar- 
able from  the  original  type  of  tube.  The  electrodes 
are  open  cylinders  of  platinum,  ahout  !•  mm.  in 
diameter  and   3   DHL  in    height,  connected   by   three 

equidistant  platinum  wires  to  stout  brass  glass- 
covered  rods  passing  through  the  brass  covers  which 
are  connected  to  the  terminals.  The  dimensioi 
tube  and  electrodes  are  such  that  the  equivalent  "I  a 
body  of  liquid  having  a  length  of  "i  cm.  and  a 
tonal  area  of]  sl(  cm.  is  obtained.  The  apparatus 
is  mounted  on  a  strong  wooden  support  carrying  a 
thermometer,  and  the  whole  is  contained  in  a  lock 
up  portable  case. 

'The  most  convenient  instrument  for  measuring; 
tin;  conductance  IS  the  'conductance  meter'  made 
for    use    with    the   tube.      It     resembles    the    familiar 

•  megger,'  but  is  furnished  with  a  scale  graduated  in 
reciprocal  megohms  and  ohms,  and   with  a  tab 

tonal  area  one  tenth  t  lie  length  it  *rivi  s  readings 
of  one-tenth  of  the  specific  conductivity  equivalent 
to  the  reciprocal  of  ten  times  the  specific  resistance. 

Collection   for  variati i    temperature    i"i    watei 

containing  less  than    I      of  dissolved  s,,lis  maj 
made  with  sufficient  accuracy  by  taking  tie-  coefti 
oientas  2*19     per   i     C,  as  referred  to  30  < '.  :  bnl 
above  38  C.  Mich  correction  is  not   reliable  owin 
complications  arising  from  disengagement   "i  small 


quantities  of  dissolved  gases  and  also  from  phjt 

chemical  action. 

■  At  the  outset  the  author  experienced  considerable 
difficulty  in  determining  standards  for  comparison. 
<  >f  samples  passing  through  t  he  author's  hands,  good 
distilled  water  has  varied  in  its  specific  Conductl 

from  4*0  to  1*382  reciprocal  megohms  for  laboratory 

distilled  water,  and  lor  distilled   water   from   surface 

condensers  the  best  has  been  3*3 reciprocal  megohms. 
As  a  general  standard  of  comparison,  good  distilled 
watei    might    possihly   he  deemed   as   possessin| 
specific  conductivity  of  3*3  reciprocal  megohm* 
a  specific  resistance ol  :>iki,ihhi  ohms  at  ahout  •_'•■ 
this    value    representing    an    approximate    ave 
value  of  the  output  of  the  Liebig  condensers  in  the 

laboratory    of  one   of    the   author's   friends,   and   also 

representing   the   best  practice  from  central-station 

surface  Condensers  that  has  come  under  the  allt  hoi's 
notice.' 

The  effect  of  minute  traces  of  impurities  in  greatly 
increasing  the  conductivity  ol  distilled  watei  i-  a 
well  known  physical  phenomenon.  Mr.  I>iu 
a  number  ot  typical  results  of  his  investigations  of 
t  he  effect  of  minute  traces  of  sodium  chloride,  sodium 
carbonate  and  calcium  Buphate.     The  difficulty  with 

the  electrical  test,  of  course,   lies  in    the    fact     that    it 

cannot  distinguish  between  the  different  impurities. 
Nevertheless,  conductivity  tests  are  of  value  in 
detecting  variations  in  the  quality  of  fed  watei,  and 
in  checking  the  operation  of  marine  evaporators  and 
of  evaporators  foi  the  supply  of  distilled  watei  for 
hydraulic  gun  mountings.  One  of  their  most  practical 
applications  is  in  checking  the  operation  of  Mirface 
condensers.  Given  a  boiler  free  from  priming,  a 
single  conductivity  measurement  of  watei  passing 
from  the  condenser  to  the  hot  well  will  indicate  the 
tightness  of  the  condenser  tubes,  [f  the  approximate 
rate  of  Bow  is  known  at  any  moment,  together  with 

the  value  of  the  circulating  water,  a  reference  to 
standard  curves,  examples  of  which  ale  yiveli  by  Mr. 

Digby,  will  give  the  percentage  of  leakage  at  that 
moment.  Conductivity  determinations,  "bile  indi- 
cating that  overhauling  is  necessary,  may  save  on- 
necessary  examinations.  Conductivity  tests 
al  o  be  used  to  indicate  boiler  priming.  It  the  con- 
ductivity of  the  hot-well  watei  lists  as  the  load  on 
the  engine  ii  the  only  possible  deduction  is 

that  the  boilei  is  priming.  Mr.  Digtn  -ives  t he 
le-ults  of  a  number  of  tesis  nf  boilei  plant-,  which 
serve  to  demonstrate  the  procedure  and  the  utility  "f 

electrical  tests  for  thi»  purpose. 

S  ■  fai  as  checking  the  operation  of  steam  plants 
by  conductivity  met  I  mm  Is  is  concerned,  t  In-ii  appli*  a- 
tion  does  not  cease  with  cheeking  the  nature  ol  t he 
feed  watei  oi  with  ascertaining  condenser  ti^bt- 
oi  even  with  defining  boilei  puming.  A  him  of  oil 
is  mora  to  be  dreaded  than  scale-forming  iinpu 
in  tin-  mauageuii  nt  "i  boiler*.  An  oil  eliminator  in 
one  form  "i   anothei    i-  a   i  adjunct   in  all 

electricity  supply   -t ;ii i< >iis.  containing   )■  'ting 

sets,  mil  theii  careless  operation  in  a  raannei  other 
than  that  designed  \ty  the  maker*  roaj  involve  the 

-llb-tittl!  ion    01    11     b-ss    ev  ll     foi 

snthor  has  t*on   to  believe  that    ii 

an  excetw  "i   chemicals  is  added   l«ej i 

required   f"i    the  elimination  "i   the  <«d      Thii    in 

cumulative  small  doses  can  only    result  in  thl 

impurity  "i  the  boi  ich- 

in.  nt  w  it  Ii  it  liieli  by  coinmoi 

i  source  ol  primi 

•  \    last    jMiint  mentioned.      \\ 
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the  Clark  process,  i  he  conductivity  tube  and  conduct- 
ance metre  can  be  used  as  a  substitute  for  the 
standard  soap  test  in  defining  how  far'the  process  of 
softening  has  been  carried."  — W.  Polhard  DlGBY, 
Journal  of  Institution  of  Electrical  Engineers. — 
Engineering  Magazine,  Sept.  1910,  p.  911.  [Abstracted 
froin  The  Electrician.  July  29,  1910.]     (R.  A.) 


Air-Lift  for  Raising  Sand.— "Most  mining 
men  are  familiar  with  the  principle  of  the  '  Pohle ' 
air-lift,  but  there  is  a  common  impression  that, 
compared  with  other  methods  of  raiding  liquids,  it  is 
not  economical  in  respect  of  powei  costs.  The  air- 
lift under  notice  was  installed  under  conditions  well 
suited  to  accurate  measurement  <  f  the  air  used  and 
the  work  done  ;  anil  it  is  thought  that  the  following 
particulars  may  be  useful. 

In  this  case  it  was  neces;-a?y  to  carry  I  he  sand 
residue  from  the  ordinary  cyanide  leaching  vats 
across  a  public  road,  requiring  a  lift  of  23  ft.  3  ins. 
The  submergence  was  fixed  at  63%  of  the  total  length 
of  wetter  pipe.  To  get  that  with  a  single  lift  would 
have  required  a  pit  39  ft.  6  in.  deep,  hut  by  adopting 
a  double  or  two-stage  lift-,  the  depth  of  the  pit  was 
reduced  to  15  ft.  6  in.,  saving  24  ft.  of  sinking,  and 
still  maintaining  the  63%  submergence. 

The  supply  of  air  is  regulated  by  floats  in  the 
receiving  head  of  each  lift,  so  that  a  nearly  constant 
level  is  maintained  in  each  head-box  and  no  air  is 
blown  through  to  waste. 

The  air  used  was  ilrawn  from  a  large  receiver.  In 
testing  the  air-lift,  this  receiver  was  filled  to  a  gauge 
pressure  of  70  lb.  per  sq.  in.,  and  was  then  shut  off 
from  the  compressor,  and  the  fall  in  pressure  in  a 
given  time  noted.  During  this  time  no  air  was 
drawn  from  the  receiver  for  any  other  purpose. 
Mine  water  was  used  for  sluicing,  and  the  amount 
available  was  only  little  more  than  sufficient  to  carry 
away  lalonjr  a  V-shaped  launder  having  a  fall  of  J-in. 
per  foot)  as  much  sand  as  one  man  could  shovel  into 
the  discharge  door  of  the  vat.  The  sand  is  heavy, 
and  rapid  motion  is  necessary  throughout  to  prevent 
it  settling  ;  the  proportion  of  water  to  sand  is  about 
2h  to  1. 

Before  the  air-lift  was  put  in,  it  was  the  practice 
to  shovel  the  sand  through  the  bottom  discharge- 
doors  into  trucks  ;  with  the  air-lift  one  man  empties 
the  vat  in  considerably  less  time  than  two  did  with 
the  trucks,  no  time  having  to  be  lost  in  changing 
and  waiting  for  trucks.  The  vats  hold  30  long  tons 
and,  with  one  man  shovelling,  they  are  emptied  in 
three  and  a-half  hours,  using  45  cub.  to  47  cub.  ft.  of 
free  air  per  minute. 

Each  discharge  door  has  a  4-in.  socket  screwed 
into  it,  and  the  door  is  never  removed.  From  the 
bottom  of  the  socket  a  pipe  leads  down  vertically, 
with  an  elbow  just  ahove  the  launder  ;  inside  the 
vat  a  pipe  is  screwed  into  the  top  of  the  socket  long 
enough  to  reach  above  the  top  edge  of  the  vat.  To 
discharge  the  vat  the  pipe  projecting  through  the 
sand  is  unscrewed  and  pulled  out,  leaving  a  con- 
venient hole  through  which  to  start  sluicing.  To 
avoid  the  risk  of  having  more  sand  sluiced  into  the 
launder  than  the  water  is  able  to  carry  along,  from 
25%  to  30%  of  the  total  added  water  is  supplied  to 
the  highest  end  of  the  launder  running  under  the 
discbarge  doors. 

Both  sections  of  the  lift  are  of  the  same  dimen- 
sions,  except  in  height,  and  consist  of  a  6-in. 
ca'-t-iron  pipe  (which  constitutes  the  well)  with  a 
3-in.  wrought-iron  pipe  inside,  extending  from 
within  four  inches  of  the  closed  bottom  end  of  the 
6-in.  pipe,  up  to  the  required  height  of  lift. 


The  air  pipes  are  f-in.,  though  |-in.  would  bo 
ample;  they  are  carried  down  the  pit  outside  the 
6-in.  pipes,  and  are  turned  up  at  the  bottom  through 
the  centre  of  the  dead-end  at  the  bottom  of  the  6-in. 
pipes.  They  extend  upwards  for  10-in.  in  the  6-in. 
and  for  6-in  in  the  3-in.  pipes.  The  nozzle  ends  of 
the  air  pipes  are  closed  and  twelve  hack-saw  slits 
are  cut  across  each  of  the  ends,  the  cuts  extending 
round  about  one  quarter  of  the  circumference  of  the 
f-in.  pipe  and  cut  at  an  angle  of  45  deg.,  thus  giving 
the  air  an  upward  direction. 

The  lift  has  worked  well  from  the  start  and 
(except  on  occasions  when  the  supply  of  water  has 
suddenly  failed)  it  has  caused  no  trouble  or  delay. 
When  the  water  supply  fails  a  |-in.  water  pipe 
(which  is  kept  connected  by  flexible  hose  to  a  supply 
having  a  pressure  of  about  50  lb.  per  sq.  in.)  is 
passed  down  the  6-in  pipe  which  is  cleared  almost  as 
fast  as  the  J-in.  pipe  can  be  lowered.  Two  or  three 
minutes  is  sufficient  to  clear  it  at  any  time. 

The  only  wearing  parts  are  the  3-in.  pipes,  and 
these,  having  no  bends,  are  likely  to  last  a  long 
time.  The  consumption  of  air  may  be  taken  as 
about  50%  more  than  the  best  pump  would  use  when 
in  perfect  condition.  Unlike  sand  pumps  the  air- 
lift remains  in  perfect  condition. 

The  added  water  is  heated  to  a  temperature  95%  F. 
by  passing  a  part  of  it  over  exhaust  steam  pipes  on 
its  way  to  the  lift.  This  heat,  no  doubt,  adds  to  the 
efficiency  of  the  lift. 

Dimensions. 


Well  pipe 

Well  pipe  length... 
Water  column 
Water  column  length 

Air  pipe      

Depth  of  water    ... 
Lift 


No.  1  Lift. 


6  in.  C.I. 
13  ft.  6  in. 
3  in.  W.I. 
22  ft.  2  in. 

15  ft.  6  in. 
9  ft.  0  in. 


No.  2  Lift. 


6  in 
22  ft. 
3  in. 

38  ft. 


C.I. 
6  in. 
W.I. 

Oin. 


fin. 
24  ft,  6  in. 
14  ft.  3  in. 


Wo7'k  Done  by  the  Tiro  Lifts  Combined. 


2.£ 

*~   CD 

~  ~~ 

la 

4  » 

hi  B. 

Lb.  water 

added  per 

min. 

Lb.  sand  per 
cub.  foot 
free  air. 

Total  lb.  sand 

and  water  per 

cub.  feet  free 

air. 

Cub.  feet 
free  air  per 
gallon 
no  lb.) 

Cub.  feet 

free  air  per 

ft. 

gallon. 

47 

320 

800 

68 

23-83 

04 

0*0182 

— A.  R.  Mill. — Monthly  Journal  of  Chamber  of 
Mines  of  W.  Australia, — Nov.,  1910,  p.  367. 
(H.  A.W.) 


Resinita.  -  •"  This  new  substance,  which  appears 
to  offer  some  analogies  tc  Celluloid  and  to  present  a 
wide  field  for  industrial  application,  is  obtained  from 
phenol  and  formaldehyde  by  adding  catalytic  re- 
agents. The  result,  a  yellow  liquid,  which  the 
inventor  has  named  '  Resol,'  can  he  used  for  the 
impregnation  of  woods,  paper,  or  other  porous 
material,  which  it  renders  impermeable.  From  the 
distillation  of  the  resol  is  produced  '  Resit,'  whose 
properties  depend  on  the  rapidity  and  temperature 
of  the  distillation  ;  normally  it  is  hard,  but  acquires 
plasticity  on  elevating  the  temperature  ;  if  it  is  sub- 
mitted for  a  certain  time  to  80°,  and  the  temperature 
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is  afterwards  raised  to  •i'lO".  ilm  II-  —it  proper  i- 
obtained.     Tbi.s   is  solid,    infusible,    insoluble,   and 

resists  botli  acids  and  alkalis.  h>  colour  is  red, 
ruhy,  or  purple,  unless  ammoniaeal  salts  have  been 
used,  when  the  colour  is  yellow.  It  is  transparent  or 
translucent,  very  brilliant,  with  a  conchoidal  tiaclure. 
By  sacrificing  transparency  be  elasticity  can  he 
augmented  by  the  addition  of  laic,  fecula,  &c.  In 
its  diverse  states  Kesinita  has  characteristic-  of 
value,  on  account  of  the  similarity  to  glass,  celluloid, 
ebonite,  and  vegetable  ivory.  This  substance  is 
analogous  in  preparation,  properties  and  applications 
to  Bakelite,  an  American  invention,  and  a  staple 
product  of  the  United  States.  The  empirical 
formula  is  C43H:w07." — (Reprinted  from  '  Kevista 
Minera." — The  Mining  Journal, — Ian.  14,  1911, 
p.  41.     (R.  A.) 

Properties  of  Tungsten  and  Molybdenum.— 
"  Tungsten  is  known  as  a  grey  brilliant  metal,  bard 
and  brittle.  It  is  used  chiefly  in  the  manufacture  of 
special  steels,  and  for  the  filament-  of  lamps  on 
account  of  its  high  point  of  fusion.  Commercial 
tungsten  is  a  grey  powder  obtained  from  the  reduc- 
tion of  yellow  oxide,  and  is  usually  impure  :  when 
employed  for  the  fabrication  of  filaments  it  i-  refined. 
The  pure  metal  is  still  brittle  and  lacks  ductility, 
though  in  the  laboratory  of  the  (Jeneral  Electric 
Company  ductile  tungsen  has  been  recently  produced, 
with  attributes  which  differ  from  those  oi  ordinary 
tungsten.  Ductile  tungsten  is  brilliant  and  pos- 
sesses the  colour  of  steel,  and  can  be  drawn  into  very 
fine  wires— can  be  even  attenuated  to  1-oOth  of  a 
millimetre.  The  power  of  resistance  augments  with 
the  stretching;  thus  a  wire  of  0*126  mm.  in 
diameter  opposes  a  force  of  322  to  343  kilogrammes 
per  square  mm.,  whilst  one  of  U  03  gives  406  to  427. 
Ductile  molybdenum  wires,  in  the  first  case,  resist 
with  a  power  <>f  150  to  182  kilogrammes  per  square 
mm.,  and  with  a  diameter  of  0*038  gives  a  resistance 
of  189  to  217.  The  density  of  both  metals  increases 
with  the  Blenderness  of  the  thread  Before  drawing, 
the  density  of  tungsten  is  18*81,  but  after,  it  grows 
to  19*20,  and  even  to 20*19,  according  to  the  diameter. 
Molybdenum  originally  10*02,  acquires,  after  draw 
ing,  a  density  of  10*04  to  10*32.  The  hardness  of 
tungsten  and  molybdenum  varies  with  the  mecha- 
nical treatment  to  which  either  has  been  subjected  ; 
in  its  hardest  form  either  scratches  glass,  whilst  the 
softer  kinds  can  be  easily  cut."— (Reprinted  from 
" Revieta  Minera").  —  Tin  Mining  Journal,  dan. 
14,  1911,  p.  42.     (R   A.) 

MINING. 

The  Final  Repobt  of  theSotj  iii.\h:k  iMining 
Rj  mi.  \  i  ins   Commission.  -"Good  ventilation   i- 

not  merely  a  legally  recognized  necessity  t"i  the 
preservation  of  health,  but  has  an  important  econ- 
omic aspect  in  it-  effect  on  the  industrial  efficiency 

of  the  workman  and  the  cost  of  mineral  production 

The    necessity    foi    Mutilation    in    metalliferous 

mines  arises  mainly  from  the  injury  to  health  caused 

by  the  presence  in  the  mine  an  of  fine  dust,  of  the 
poisonous  gases  produced  in  blasting,  and  oi  human 

emanation-,  re-piratoi y  and  Other. 

The  ventilation  of  mine-   may    be   (a)  natural,  and 

(i>)  artificial  or  mechanical:  Datura!  ventilation 
depends  upon  (1)  the  difference  in  temperature  ana 

humidity,  and  consequently  in    weight,    between  the 

air  in  a  lid  out  of  t  he  mine  ;  *2)  th<  absolute  humidity 
of  the  outside  sir;  and  (3)  the  difference  oi 

between  the  mouth-  of  t  he  connect  ed  shaft!  :    mil  in  a  I 

ventilation  ha-  the  advantage  "i  being  inexpensive, 


but  18  Subject    to    the    following   drawback-.  \i/ 

the  amount  of  air  supplied  depends  upon  conditions 

beyond    control,     and     independent    OI    the    varying 

mine  requirements  and  hygienic  neceesitiei 

the  temperature  ami  humidity  of  the  outside  air 
approximate  to  that  of  the  mine  air,  the  ventilating 
current    diminishes   and    may  completely  disappt 

(3)  the  direction  of  the  air-current  i-  variable. 

Natural  ventilation  i-  supplemented  on  the  Wit- 
watersrand  by  the  exhaust  air  from  machine  drills ; 
this  supply   is  of  great    local  importai  t  i- 

derived  at  the  working  place,  but  the  amount  only 
constitutes  »  fraction  of  what  is  required  for  the 

proper  v  entilation  of  a  mine,  and  it-  beneficial  effi 
do  not  extend    lor    more    than    lm  ft.  from  the  face  : 
some  miners  aie  prejudiced  ■gainst  compressor  air, 

though  there  is  no  evidence  that  it  i-  injurious  to 
health;  it  stirs  up  from  the  sides  and  floor  of  the 
working  place   the   dust  which  is  the  principal  cause 

of  miners  phthisis,  and  occasionally  contain-  some 

of  the  poisonous  gas  <  0  derived  from  the  accidental 
combustion  of  the  oil  u-ed  for  lubrication. 

.Indued  by  the  relative  frequency  of  gassing 
accidents,    natural    ventilation    is,  on  the  whole,  not 

so  effective  <>n  the  Witwatersrand  as  on  some  other 

fields,  this  inefficiency  being  probably  dm'  to  |  I  |    the 
very    -low    rise    of    the    rock    temperature   a-   depth 
increases  |  (2)  the  high  temperature  and  huiuiditv  of 
the    outside   air   at   certain    seasons  ;    (3)     the    B 
extent    of    the     underground     workings    and     I  . 

number  of  men  at  work  •.  and  i4i  the  large  consump- 
tion   of    explosives    in     blasting,    and    consequent 
production  of  great  quantities  of  poisonous  b. 
Artificial  or  mechanical  ventilation  is  effected  by 

means  of  either  [a  |  the  extractive  force  of  a  furnace  at 
the  bottom  of  the  upca-t  shaft  :  or  (/>)  fan-  usually 
exhaust  fan-     at  the  top  of  the  apcasl    -haft  :   at  the 

East  Kami  Proprietary  and  Cinderella  Deep  M 

the  total  running  cost  of  an  extremely  effective 
installation  i-  under  Id.  per  ton  milled. 

The    deg f     ventilation    in    a    mine    may    !»■ 

measured  either  by  "•)  a  quantity  standard,  that  i-, 

the    quantity    of    pure    air    entering    the    mine    per 
minute;  or  by  (6)  a  quality  standard,   this  beii 
determination  of  the  amount  of  impurity  present; 
the  existing  Transvaal  law    provide-  for  a  quantity 

Standard   of   7"   cubic   ft    pei    man    per   minute,  ami 

al-o  for  the  splitting  of  the  current  ami  distribution 
of  the  ait  over  the  working  face- :  the  application  of 
this  standard  i-  open  i"  very  serious  practical 
difficulties;  the  provision  a-  to  distribution  i-  not 
enforced,  probably  because  attempts  to  <■■ 
natural  air-currents  usually  merely  retard  them,  ami 
the  quality  standard  i-  bettei  adapted  ss  a  general 

indication    to    mine    inspectors    than    a-    a    Im-i-    fol 

legislation 

The  object  of  a  quality  standard  i-  to  fix  the  • 

missible  a nnl  ol  ail  vitiation,  and  foi  tin-  pur| 

the  quantity  <>f  carbon  dioxide  present  i-  accept* 
bearing  a  roughly  constant  proportion  to  the  amount 
of  impurity  present. 

tint   knowledge  of  the  exact   nature  ol  such  ins* 

pllllty   i-  incomplete   j    tbele   l-   no  reliable  ev  idei 

support  the  forn  I  that  during  respiratioi 

Inn--    exhale    ■   volatih  ic   poison;    the  Im- 

mediate  ill  effects,    headacl  ml    diacoml 

etc.,  oi  bad   ventilation  are  probably  the  re*uli 
the  opprearive  smell   which  arises  From  the  bn 
bodies,  and  clothes  of  th<  cut,  and  i  by 

minute  quantil  ii 


in  i In 
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smell  becomes  distinctly  perceptible  when  the  carbon 
dioxide  CO.,  in  the  air  exceeds  10  volumes  per  10,000  ; 
but  in  1875,  De  Chaumont  recognized  it  in  barrack- 
rooms  when  the  C02  reached  6  volumes    er  10,000. 

Continued  subjection  to  bad  ventilation  means 
increased  liability  to  disease,  and  especially  to  infec- 
tion produced  by  organisms  present  in  the  mouth  and 
air  passages,  and  conveyed  directly  through  the  air 
from  person  to  person. 

Dr.  Haldane,  F. R.S.,  who  has  closely  investigated 
the  subject  and  is  the  foremost  British  authority 
thereon,  considers  that  the  worst  consequences  of  a 
d  fective  air  supply  are  '  the  evil  effects  produced  by 
inhaling  poisonous  or  infective  dust '  ;  he  doubts  that 
'  constant  exposure  to  volatile  respiratory  impurities 
has  by  itself  a  very  great  influence  on  health,'  and 
agrees  thar.  carbon  dioxide  is  'the  best  objective 
ciiterion  of  the  sufficiency  of  ventilation.' 

In  mines,  the  highly  poisonous  gases,  carbon 
monoxide  CO  and  nitric  oxide  N02  are  also  present, 
the  result  of  the  detonation  or  of  the  burning  of 
explosives ;  in  dead  ends,  and  immediately  after 
blasting,  the  ratio  of  C02  to  CO  in  the  gases  pro- 
duced hy  explosives  in  local  use  averages  1  to  12,  and 
therefore  CO.,  serves  in  some  degree  as  an  index  of 
this  danger  (presence  of  CO). 

Carbon  dioxide,  unaccompanied  by  any  injurious 
substances,  is  in  itself  innocuous  in  quantities  under 
1  per  cent.  Of  this  natuie  are  the  normal  atmos- 
pheiic  COo,  amounting  to  4  volumes  in  10,000  of  air, 
the  C02  produced  by  open  lights  and  by  the  action 
of  acids  on  carbonates. 

The  difficulty  in  fixing  a  quality  standard  lies  in 
the  impossibility  of  distinguishing  between  the 
noxious  and  innocuous  C0.2  when  both  are  present 
together. 

On  the  Witwatersrand  the  only  innocuous  C02 
known  to  exist  in  appreciable  quantities  is  the 
normal  atmospheric  C02,  and  that  produced  by  open 

lights. 

Exhaustive  inquiries  made  by  the  Mines  Depart- 
ment show  that  a  considerable  body  of  carbonates 
which  could  give  rise  to  C02  by  the  action  of  acid 
water,  i«  present  in  the  workings  of  one  mine  only,  the 
remainder  having  either  no  carbonates  at  all,  or  only 
inappreciable  quantities  in  the  shape  of  flakes  in 
fault  planes,  or  as  an  occasional  stringer  adjoining  a 
dike  ;  in  view  of  the  minute  percentage  of  acid  in 
mine  water,  there  would  generally  be  in  these  places 
a  sufficient  excess  of  water  to  hold  in  solution  the 
CO,  generated,  and  as  mine  air  is  nearly  saturated 
with  moisture,  it  is  improbable  that  any  dissolved 
C02  would  subsequently  be  released  by  evaporation. 

In  the  Lydenburg  and  other  districts,  and  in  base 
metal  mines,  masses  of  carbonates  occasionally  exist 
in  proximity  to  very  pyritic  reefs,  and  a  considerable 
amount  of  innocuous  C0.2  may  be  locally  produced. 

It  was  suggested  to  us  that  additional  quantities 
of  C02  might  be  produced  from  the  following  sources, 
viz  (1)  'gronnd'gas  contained  in  rock  cavities,  or 
occluded  in  quartz;  (2)  from  the  oxidation  of  food 
and  timber,  evaporation  of  stagnant  water,  and 
decomposition  of  animal  waste. 

We  tind  that  cavities  containing  CO.,  are  practic- 
ally unknown  in  the  Witwateisrand  metalliferous 
mines  ;  that  the  occluded  gases  would  not  be 
liberated  under  the  conditions  of  underground  work, 
and  are  in  any  case  noxious,  containing  a  large  per- 
centage of  the  poisonous  CO  ;  that  the  oxidation  of 
timber  and  food  would  produce  quantities  of  CO, 
too  small  to  affect  any  standard  of  vitiation,  and 
that  the  gases  from  stagnant  water  and  animal  waste 


are  inappreciable  and  offensive  or  noxious  in 
charcter. 

Careful  experiment  was  made  at  the  Langlaagte 
Deep  mine,  under  the  supervision  of  the  Mines 
Department,  to  ascertain  whether  any  production  of 
"ground  "  C02  could  be  inferred  from  the  difference 
between  the  estimated  amounts  of  C02  entering  and 
leaving  the  mine  ;  the  possibilities  of  error  in  the 
assumptions  upon  which  the  estimates  were  based 
appear  so  considerable,  and  the  results  calculated  on 
different  assumptions  so  widely  discordant,  that  we 
regard  the  various  Langlaagte  Deep  results  as  incon- 
clusive, and  in  this  view  we  are  supported  by  the 
Government  Mining  Engineer. 

In  the  absence  of  any  theoretical  source  of  any 
appreciable  quant itv  of  'ground'  C02  in  the  Wit- 
watersrand metalliferous  mines,  we  consider  that 
practically  the  whole  of  the  noxious  C02  is  due  to 
respiration  and  explosives,  including  fuse,  etc.,  and 
that  the  innocuous  C02  is  derived  from  the  atmos- 
phere and  open  lights  only. 

The  limits  for  noxious  C02 previously  recommended 
or  embodied  in  legislation  are  as  follows  : 

(a)  Five  volumes  per  10.000,  by  the  Roscoe  Com- 
mittee (1896)  on  the  Ventilation  of  Humidified 
Factories.  This  was  legalized  under  the  Cotton 
Cloth  Factory  Act,  and  also  in  the  Factory  and 
Workshops  Act,  1901. 

(b)  Eight  volumes  per  10,000,  by  Haldane's  Com- 
mittee (1902)  on  Ventilation  of  Factories  and 
Workshops.  This  standard  now  regulates  all 
factories,  including  humidified,  in  the  United 
Kingdom. 

(c)  Eight  volumes  per  10,000,  by  West  Australian 
Mines  Regulations  Act. 

(d)  Six  volumes  per  10,000,  by  New  South  Wales 
Mines  Act. 

(c)  Eight  volumes  per  10,000,  by  Victoria  Mines 
Act,  1907-  Because  we  cannot  definitely  state  that 
there  is  no  material  quantity  of  '  ground  '  C02  in  the 
mines  of  the  Rand,  though  we  believe  that  the  actual 
amount,  if  any,  is  small,  we  propose  that  a  working 
allowance  of  5  parts  in  10,000  be  made  for  it,  and  for 
C02  from  other  uncertain  possible  sources,  with  the 
sole  object  of  fixing  a  standard  which  is  practicable 
from  the  administrative  point  of  view,  and  which 
will  enlist  the  voluntary  co-operation  of  the  mines  in 
its  enforcement  ;  and,  in  view  of  our  recommen- 
dations (see  below)  as  to  a  CO  limit,  and  as  to 
sectional  and  local  ventilation,  the  prevention  of 
dust  and  fumes,  the  total  limit  of  20  parts  of  C02 
per  10,000  is  well  within  the  limits  of  safety,  is 
reasonable  and  easily  obtainable,  and  should  be 
enforced. 

We,  therefore  recommend  as  follows  (see  Draft 
Regulations  56—63) : 

GENERAL   VENTILATION. 

(a)  That  the  legal  maximum  for  noxious  CO.,  per- 
missible in  mines  in  the  Transvaal  be  fixed  at  8 
parts  by  volume  in  10,000  of  air. 

(b)  That  an  amount  of  4  parts  of  C02  by  volume 
in  10,000  of  air  shall  be  allowed  in  addition  to  the 
aforesaid  maximum  as  representing  innocuous  C02 
normally  present  in  the  atmosphere. 

(c)  That  where  candles  or  similar  illuminants  are 
used,  a  further  addition  of  3  parts  of  C02  by  volume 
in  10,000  of  air  shall  be  allowed  as  representing 
innocuous  C02  resulting  from  the  combustion  of  such 
illuminants. 

(d)  That  in  order  to  meet,  from  the  point  of  view 
of  practical  administration,  difficulties  in  regard  to 
possible  innocuous  C02  from  '  country  rock '  and 
other  uncertain  sources  in  the  mines  of  the  Rand,  a 
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farther  allowance  of  5  parts  per   10,000  be  made, 

making  a  total  limit  of  ii< »  parts  of  ( '< ».,  per  In, nun  of 
air. 

(e)  That  in  the  Lydenburg  and  other  districts 
where  there  is  geologically  btrong  presumptive 
evidence  of  a  production  of  ground  CO.,,  early 
investigation  he  undertaken  by  the  Government, 
and  that  a  proper  ami  reasonable  allowance  lie  made 
therefor,  the  total  amount  in  the  mine  air  not  to 
exceed  1%  by  volume. 

(/)  That  all  samples  for  testing  purposes  under 
these  provisions  he  taken  not  less  than  one  hour 
after  blasting. 

That  each  mine  be  informed  of  the  results  of 
any  official  analysis  of  the  air  therefrom,  and  notified 
that  the  ventilation  is  defective  when  the  above 
proportions  have  been  exceeded,  and  at  the  same 
time  supplied,  so  far  as  practicable,  w  it h  information 
a-  to  the  nature  of  any  delect  noticed  :  and  that 
legal  procee  in^s  he  not  taken  agairisl  a  mine  unless, 
after  a  reasonable  interval  following  such  notice,  the 
staied  proportion  is  found  on  examination  of  one  or 
more  samples  to  he  again  exceeded,  and  the  mine  is 
unable  toshow  that  steps  have  been  taken  reasonably 
calculated,  in  the  opinion  of  the  Government  Mini]  g 
Engineer,  to  secure  the  requisite  ventilation. 

(/m  That  any  analysis  on  which  a  prosecution  im- 
mediately depends  shall  he  made  by  a  specially 
qualified  person. 

(/)    That  arrangements  he  made   for  inspectors  of 
mines  to  have  the  use,   when  desired,  of  a  properly 
d  portable  apparatus  for  estimating  on  tin-  spot 
the  proportion  of  CO.,  in  the  air. 

With  regard  to  the  very  interesting  question  as  to 
the  neec>-Uy  for  correcting  the  proposed  COa  limit 
for  the  altitude  of  the  Kand,  the  evidence  is  some- 
what conflicting,  and  many  samples  will  he  taken  at 
considerable  depths  ami.  therefore,  we  do  not 
recommend  any  addition  on  this  account  to  the 
proposed  standard. 

In  view  of  the  extremely  poisonous  effects  of  (  0 
and  NO,  on  the  human  system,  and  the  frequency  of 

gassing  fatalities  on  the  Hand,  we  also  recommend 
thai  the  maxim u m  pe  missihle  amount  of  CO  in  any 
part  of  a  mine  Bball  ii"t  exceed  M  ,  and  do  practic- 
ally determinable  amount  of  No.,  shall  he  permitted 
in  any  part  of  a  mine."  Mines  and  Minerals,  J an.. 
1911,  p.  337.     (A.  K.) 


Explosions  in  Coal  Minks.-  The  n cent  disast-ei 
in  the  Lancashire  coalfield  bas called  forth  numerous 
comments  from  correspondents,  ami  attention  max 

he  directed  t<>  so remarks  which  seem  most  nearly 

to  indicate  tin-  probable  cause  of  the  explosion,  and 
to  suggest  a  definite  line  of  action  for  their  preven- 
tion Mr  Jacob  Atheiton  objects  to  the  present 
method  of  woiking  a  coal  mine  by  a  singledown  cssl 
and  a  single    upcast    -halt,  and    he    bIiows    that  th.s 

leads  to  accumulations  "i  gas  in  tl Id  workings, 

and  that  a  spark  from  a  pick  Btriking  Hint.  '  amage 
to  a  lamp,  or  the  Bring  of  a    shot   may  ignite  thU 

in  such  circumstances  that  the  men  at  the  working 
face  and  about  the  levels  are  hopeless!]  trapped.  As 
a  remedy,   he  urges  that   mine-owners  should  work 

Upon    the    principle  of   driving    levels     down  ami  up 

brows  from  the  pit-  mouth  to  the  boundaries  "t 
their  properties,  thus  bringing  the  face  of  the  coal 
towards  the  nil  shaft,  instead  of  the  pi.  tern 

of  driving  the  face  away  from  the  -halt.  Level*, 
down-brows  ami  up-brows,  all  with  airways,  should 
•* be  driven  through  the  solid   coal,  and  thus  assure 

flee  exit    from   the   Wolkili-     fa<  e    .,1    the   mine   tliiin  all 

directions  along  these  solid  main  roads."    In  support 


<>i  In-  contention  he  cite-   the  ense  "i  ■<  Lai 
colliery   worktd  on  this  principle,  "  with  the  n  Milt 
that    mil. eis   winked    with   naktd    lights,    sucl 
candle- ami  torches.     No  explosions  took  place,  the 
ventilation  was  perfect,   the  lighting  was  good,  and 
the  miners  were   perfect!]    happ]    under  such 
ditions."      A-    compensation    for    initial    cost,    he 
suggests  the  "saving  of  timber,  da]  wagemen,  and 
constant  repairing  of  levels  and  airway-.      Mi.  .1 

Mai  riner  nnives  at  the  -a me  ^em-ial  conclusion  that 

the  number  ol  exit-  i-  insufficient.  He  advocates 
that  the  coal-dust  trouble  should  be  investigated  bj 
the  Government,  and  be  expresses  wonder  that  the 
Government  "  refused  t<>  contribute  toward-  the  <  <  -t 
of  experiments."  Be  further  holds,  thai  h  won! 
quite  reasonable  to  insist  that  mintis  -h<  uld  le 
allowed  to  work  oily  where  t  wo  exits  aie  avails 
and  he  advises  that  th»-.-  exits  should  entei  i lie 
workings  at  opposite  ends  of  the  mine:  n.oretver, 
they  should  pa.-s  through  ^olid  giooud  01  be 

SO   that    they   will    not    tall    in    at    the   time  the] 
most  required.     Times Engit  s  ml,  Jan. 

4.  Mill.      i.l.   M. 


Concreti  fob  Shaft  Tracks     "  The  extended 

DBS  nf   reinforced   concrete   mi    the    Rand   i-  a    ! 

worthy  feature  at  the  pi nt  time,  and  especial  I]  i- 

this  1 1 ue  of  new  equipments.   Concrete  now  seen 
he  utilized    wbeievei    practicable.       It-    extei 
employment  in  the  metallurgical  wotks  of  the  City 
Deep  plant  has  already  lien  dealt  with,  and  »e  ate 

now   aide  to  give  particulars  of  the  Use  it  is  being  put 

tn  at  the  Bantjes  Consolidated  Mine- at  Florida. 
At    this    property    it    i-    being    utilized    in  a    new 

direction  ;    new     a-    far   a-   the  Rand  is  n  iiccl'l  •  ■!,    at 

any  rate,  with  the  exception  of  some  similar  work 
done  at   the  Angelo  Deep  two  or  three  years 
IJut   ;i-  thi-  Angelo  Deep  work  doe-  not  appeal  to 
have  attracted  much  attention,  the  employment  of 

concrete  in  two  -haft-  of  tin-  Kantje-  mine   i-  a    u  OSt 

interesting   matter.     Th ntral   incline  has   been 

st  i  ipped  and  enlarged,  and  l  he  shaft  i-  now  32  ft .  I  in. 
wide   all    over,  in-lead    of    IT    It.,  a-   formerly.      Five 

compartments  an-  now   piepaied,  and  there  will  I* 
four  hauling  ways  instead  ol  two  only  in  the  old 
-haft.  Concrete  blocks  are  now  being  carried  do»i 
-halt,  which  dip-  at  an  angle  ot  :;:.  .     The  -kip 
inn  on  these,  ami  the  gauge  ha-  heen  increased  Mom 
:;   ii.   in   t  ft.  •_'  in.     The  central   concrete   blocks, 
which  cany  two  rails,  an-  ■_'  ft.  !i  in.  ill  width  at   the 
top,  whilst  the  outside  blocks,  on  each  ot  which  only 
one  rail  rests,  are  12 in.  wide  at  the  top.     Onh 
divider  i-  being  put  m  between  the  two  pan-  ot  -kip 
load-.     Sixty -pound  rails  are  need,  and  strong  steel 
supports  are  emplo] ed  in  the  shall,  which  will  • 
tain  very  little  timber;   in  fact,  no  tii  all. 

The  -haft   is  indeed  an  excellent  piece  ol  work, 

it    should    he    possible    IO    haul    ill   it  at  the  I 

mile  a  minute  with  a  minimum  risk. 
Tin-  advantage*  claimi  d  mi  thi-  method  of  iup|  ■ 
kip  rails  an-  .  ..t  boisl  it 

tei  -atei  :   -hnit  j  (4)  much  I 

j.el  malieiit   win  k 

1  he  n.-i  is  estimated  al  less  than  th 

road,  and  the  work  of  laying  the  concrete  ■ 

rapidly.     \t  a  little  depth  in  the  shaft,  wl 
-ol id  rock  exists,  the  mixed  on  the  II 

ot    the    -halt    and     put     III     the    -kip 

Sepl     Is.  I'.ho        h    L  G 


I  in     '  i     Mix 

mUhing  that  the  eye  pulled  tin-  way  and  thai 

the  mil-  :-,   Slid 
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jected  to  all  kinds  of  blows  and  rude  shocks,  should 
keep  its  beautifully  delicate  organisation  throughout. 
Any  other  instrument  such  as  an  opera  glass  or 
mscroscope  if  submitted  to  the  thousandth  part  of 
the  rough  usage  that  the  eye  has  to  put  up  with 
would  be  ruined  past  all  repair,  and  yet  the  eye 
remains  useful  all  the  time.  It  is  at  once  at  auto- 
chrome  camera,  a  cinematograph  producing  life- 
sized  coloured  pictures  in  motion  ;  a  photometer, 
a  stereoscope,  a  range  finder,  a  microscope,  and  an 
opera  glass  ;  while  the  whole  apparatus  is  provided 
with  a  compound  non-distorting  rectilinear  lens 
working  at  F/4,  or  in  some  cases  at  F/3,  and  provided 
with  a  self-adjusted  iris  diaphragm.  Helmholtz 
could  hardly  have  borne  these  facts  in  mind  when  he 
-stated  that,  had  an  optician  made  him  an  instrument 
as  imperfect  as  the  eye,  he  would  have  returned  it 
to  him.  From  a  large  number  of  experiments  made 
by  the  writer,  he  has  found  that  when  shooting  at  a 
target  in  dull  light,  or  when  the  target  was  painted 
khaki  colour,  plain  spectacles,  made  of  a  light  shade 
of  spectru.ii  blue  glass,  enables  him  to  see  the  mark 
much  better.  This  material  has  the  peculiar  property 
of  cutting  off  both  the  irritating  violet  rays  as  well 
as  the  red  ones  On  the  other  hand,  if  the  target  be 
a  black  and  white  one,  the  marksman  can  see  it 
better  through  a  pale  amber  in  a  pale  pinkish  orange 
yellow  glass.  The  glass  used  by  Lumiere  for  taking- 
photographs  in  colour  answers  admirably,  but  the 
so-called  Enphos  glass  of  Schanz  does  fairly  well. 

People  talk  about  their  sight  being  strong  or  weak, 
and  they  often  boast  that  they  can  see  to  read 
without  spectacles  up  to  the  age  of  60,  or  even  70 
years.  Now,  this  is  a  silly  thing  to  boast  about.  It 
is  well-known  to  oceulists  that  the  normal  healthy 
eye  which  can  see  distant  objects  quite  well,  always 
requires  spectacles  on  attaining  the  45th  year.  The 
lens  in  the  eye  is  controlled  by  a  little  circular 
muscle  which  surrounds  the  eye  inside  it.  The  lens 
is  made  to  alter  its  shape  by  means  of  this  little 
muscle,  so  that  one  can  see  both  distant  and  near 
objects  at  will.  The  nearer  the  object  the  more  the 
muscle  has  to  act,  so  that  when  the  object,  such  as  a 
newspaper,  is  held  about  14  inches  from  the  eyes, 
quite  a  considerable  effort  is  required  on  the  part  of 
the  muscle  to  bring  the  words  into  sharp  focus. 
Now,  during  childhood,  the  lens  is  very  elastic,  and 
the  muscle  can  adjust  its  form  quite  easily,  but 
as  the  child  becomes  an  adult,  the  lens  becomes 
much  more  rigid,  so  that  it  gets  year  by  year  ■■  ore 
difficult  to  see  the  newspaper  at  comfortable  reading 
distance.  At  length,  a  pair  of  spectacles  has  to  be 
procured.  But  after  a  few  years  the  person  finds 
that  he  must  either  hold  his  paper  at  arm's  length  or 
move  his  glasses  to  the  tip  of  his  nose,  by  which  he 
makes  them  of  Btronger  power.  This  constant  strain 
causes  the  eyes  to  water,  and  in  this  way  acts 
injuriously.  It  is  wise,  therefore,  for  anyone  when 
be  gets  to  40  o  45,  to  be  properly  fitted  with  glasses. 
People  who  are  naturally  a  little  shot t-sighted  can 
read  quite  well  when  they  get  to  adult  age  without 
glasses,  but  those  people  who  are  naturally  long- 
sighted need  them  even  for  seeing  distant  objects. 
Such  people  should  always  wear  them  for  reading 
whatever  age  they  are.  By  so  doing  they  greatly 
rest  the  eye-,  and  prevent  their  becoming  tired  and 
mi-ty. 

The  eye  is  a  spherical  ball  about  the  size  of  a 
plum  [i  e  ,  an  inch  in  diameter),  having  behind  a 
round,  thick  stalk--  the  optic  nerve  -which  conveys 
the  impressions  of  the  images  seen  to  the  brain'. 
Many  people  imagine  that  dust  or  dirt  can  work  its 
way    o  the   back  of  eye  and  set  up  terrible  inflam- 


mation, but  this  is  quite  a  mistake.  The  eye  is 
covered  with  a  kind  of  skin  known  as  the  conjunc- 
tiva, which  is  quite  transparent  where  it  covers  the 
clear  part  of  the  eye  ;  if  traced  baekwards  it  forms  a 
kind  of  cul-de-sac  all  around  the  eye  about  half-way 
back,  and  is  then  deflected  (i.e.,  folded  back)  on 
itself  to  line  the  under  surface  of  each  lid.  Thus 
the  eye  is  quite  shut  in  and  no  dirt  can  get  behind, 
When  dust  or  particles  of  grit  or  steel  fly  into  the 
eye  they  are  arrested  by  the  conjunctiva,  and,  if 
sharp,  they  may  stick  into  it.  The  most  painful 
cases  are  those  where  they  are  lodged  either  on  the 
cornea  (i.e.,  the  clear  part  of  the  eye  in  front),  or 
underneath  the  upper  lid.  These  are  the  commonest 
places  for  dust  particles  to  lodge,  and  everyone 
should  know  how  to  remove  them,  as  they  are 
exceedingly  painful,  and  often  a  octor  is  not  at 
hand  to  remove  them. 

If  the  particle  is  lodged  on  the  front  of  the  eye  the 
best  way  to  remove  it  is  to  let  fall  a  drop  or  two  of 
sweet  oil  right  on  to  the  front  of  the  eye  with  a 
feather,  and  then  to  brush  the  foreign  body  off 
either  with  the  soft  end  of  the  feather,  or  a  small 
camel's  hair  paint  brush.  If  there  is  a  chemist  near, 
get  him  to  put  a  drop  or  two  of  cocaine  solution  in  — 
it  cannot  possibly  do  any  harm — and  the  sufferer 
will  not  feel  the  brush,  and  consequently  will  keep 
quite  still  while  it  is  being  removed.  If  you  can  see 
nothing,  and  the  eye  is  very  painful,  look  vey  care- 
fully to  see  whei  her  the  '  cornea  '  is  scratched  by  the 
particle.  If  it  is,  a  drop  of  cocaine,  followed  by  a 
drop  of  sweet  oil — or  castor  oil — will  give  the 
necessary  relief.  If,  however,  nothing  can  be  seen, 
and  the  eye  is  very  irritable,  the  probability  is  that 
the  piece  of  grit  or  steel  has  lodged  under  the  upper 
lid.  First,  get  the  sufferer  to  catch  hold  of  a  few  of 
the  lashes  of  the  upper  lid,  and  tell  him  to  pull  down 
the  lid,  looking  down  at  the  -ame  time.  Two  or 
three  attempts  will  probably  dislodge  the  particle, 
and  the  tears  will  wash  it  away.  If  that  is  no  good, 
let  him  sit  down  on  a  chair,  wash  your  fingers,  and 
procure  a  wooden  match.  Now  stand  behind  him 
and  tell  him  to  look  down.  Catch  hold  of  a  few  of 
the  eyelashes  with  the  left  hand  finger  and  thumb, 
and  press  the  match,  holding  it  horizontally,  down- 
wards and  backwards  with  the  right  hand  against 
the  outside  of  the  lid,  and  at  the  same  time  pull  the 
lid  up.  This  will  turn  the  lid  inside  out,  and  in  all 
probability  you  will  see  the  piece  of  grit  resting  on 
the  red  shiny  surface  of  the  inside  of  the  lid.  Then 
remove  it  with  a  brush  or  the  wood  end  of  the  match, 
which  latter  you  can  take  away  while  firmly  holding 
the  lid  back.  A  drop  of  cocaine  or  oil  on  the  surface 
will  at  once  put  matters  right,  and  the  patient  will 
suffer  no  longer.  It  is  a  wise  thing  for  miners  to 
keep  a  1%  solution  of  cocaine  in  a  bottle  in  a  handy 
spot — as  a  drop  in  the  eye  can  never  do  any  harm, 
and  it  helps  one  to  remove  both  the  grit  and  the 
pain  in  a  marvellously  short  time.  It  is  very  im- 
portant to  remove  the  foreign  body  as  soon  as 
possible,  as  it  invariably  provokes  inflammation,  and 
every  hour  makes  the  poor  sufferer  Avorse,  and  if 
neglected,  may  bring  about  a  troublesome  disease 
which  may  confine  him  to  bed  for  days. 

Miners  are  very  careless  about  dust.  When 
working  in  the  mine,  the  dust  should  always  be  kept 
under  by  water,  both  by  squirting  it  into  the  drill 
holes,  and  sprinkling  the  galleries,  adits,  and 
other  passages.  Dust  not  only  affects  the  eyes  and 
brings  about  all  sorts  of  troubles  there,  but  it  gets 
into  the  lungs,  and  causes  a  form  of  consumption 
known    as    fibroid   phthisis,   which   sometimes   ends 
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fatally,  and  always  causes  severe  coughing  tits,  and 
even  pleurisy  in  bad  cases. 

Manager-  of  mines  are  often  gr  ally  to  blame  for 
giving  the  miners  insufficient  illumination.  The 
galleries  cannot  be  too  well  lighted,  as  the  wretched 
candles  and  lamps  usually  provided  tend  to  tax  the 
eyesight  severely.  The  miner  often  has  to  work  in 
a  very  confined  position,  lying  on  his  side  or  hack, 
or  crouching  down  with  his  head  and  eyes  turned 
obli(|uely  round.  This  produces  an  undue  strain  on 
certain  muscles  and,  together  with  the  hail  light, 
causes  a  tremor  of  the  eyes,  known  as  nystagmus. 
This  tremor,  if  continued  for  a  long  time,  becomes  at 
last  chronic  and  automatic,  so  that  the  miner 
habitnally  moves  his  eyes  rapidly  from  side  to  side, 
even  when  he  leaves  the  mine.  The  had  light  i- 
chiefly  responsible  for  this,  because  the  eye  trembles 
in  its  endeavours  to  see  badly  lit  ohjects.  Were  the 
light  better  in  quality  and  better  distributed,  by 
having  plenty  of  lamps  scattered  about,  this  nystag- 
mus would  not  occur.— GEOBGK  Lindsay  -John 
M.D.,  F.R.C.S. — The  Australian  Mining  Standard, 
Jan.  25,  p.  84—5,  1911.     (W.  A.  C.  i 


Geology  of  Kolab  (;<>i.i>  Field. — "Practically 
the  whole  of  t lie  province  of  Mysore  consists  of  a 
plateau   about  3,000  ft.   above  sea  level.     It  is  quite 

undulating  on  the  whole,  but  with  the  exception  of 
the  granite  or  gneiss  peaks  scattered  about,  the 
country  is  not  hilly.  With  the  exception  of  the 
region  mineralized  with  gold-hearing  quartz,  the 
whole  country  is  of  a  foliated  granitoid  rock  which 
the  geologists  insist  upon  calling  gneiss.  It  is  uni- 
formly gray  in  colour,  varying  in  crystallization  from 
coarse  to  fine,  and  from  light  to  dark  in  tint.  I  he 
most  striking  feature  of  the  landscape  i-  the  gneiss 
hills,  which  arc  scattered  about  without  any  regu- 
larity whatever  in  l heir  arrangement  In  Bize  these 
vary  from  a  few  boulders  in  elevated  places  to  single 
haystack-like  cones  more  than  a  thousand  feet  high, 
some  forming  miniature  mountain  ranges  Id  mile- 
long  and  1,500  ft.  above  the  surrounding  country  at 
the  highest  points.  Much  of  this  gneiss  disinte- 
grates rather  rapidly,  leaving  a  lot  of  sandy,  barren 
soil.  This  rock  furnishes  the  bnilding  stone  of  this 
whole  region,  being  readily  obtained  in  piece-  from 

4  in.  to  1  foot  thick  and  of  any  length  and  width 
that  can  he  handled,  making  an  ideal  -tone  for  steps, 
-■oping-,  and  the  like. 

The  laterite  drift  is  the  most  puzzling  phenomenon 
presented  in  all  this  region,  it-  very  obscurity 
adding  intere-t  to  it. 

The  whole  surface  of  the  country,  with  tl xcep- 

tion  of  the  gneiss  hills  and  'Goldfield  Ridge,'  is 
covered  with  laterite.  Indeed,  bo  nearly  nniv< 
i-  it  that  the  theory  of  it-  covering  the  entire  surface 
up  to  cei  tain  altitudes  at  the  time  it  was  laid  down 
seems  quite  correct.  How  far  to  the  north  the  later- 
ite extends  beyond  the  sea  north  of  Madras  the 
writer  doe-  not  know,  hut  between  Kolarand  Madia- 
it  covers  many  thousand  square  miles.  Near  Madras 
the  laterite  ia  used  for  buildings,  railway  stations, 
and  bridge  pier-,  hut  that  about  Kolar  is  quite  unfit 
for  bnilding  purposes.  Where  found  in  large  m 
it  is  quite  amygdaloidal  in  structure,  the  cells  in  it 
being  from  the  Bize  of  beans  to  thai  ol  small  marbles, 
laterite  occurs  massive  <>n  the  top  of  certain 
hill-,  which  nre  uniformly  Bat,  and  on  one  hill  15 
mile-  from  Kolar,  it  is  about  20  feel  thick:  when 
all  over  the  country  scattered  everywhere  ia  the 
fragmentary  laterite,  nearly  deoompo  in;:  the 

peculiar  iron  colonr,  dark  red  or  man to  th il 

to  i  depth  from  _'  ft.  to  1  ft.,  the  portions  r<  mail 


being  little  -hot-like  halls,   either    round    or    kidney 
shaped. 
The  -tate  geologists  have  not  discovered  the  origin 

of    laterite,    nor  a  place  where  it   i-  found 

depth:  -o  the  theory  i-  that    it    WM   Spread    OVCC  the 

country  nndei  water  at  some  very  remote  period, 
coming  from  '  parts  unknown.' 

The  hornblende  schist  formation  extends  roughly 
for  30  mile-  north   and   south,    and    varies    in    width 

from  1  to  4  mile-.  The  Kolar  gold  tield  i-  approxi- 
mately at  the  south  end  of  the  formation.      The  rock 

ha-  a  greenish  colour  and  its  ability  to  m  ithatand  the 

weather    varies    everywhere,    with*    the    result     that 

ridges  of  the  rock  ate  seen  protruding  above  the  -ur- 
face  in  -oine  nlace-.  while  in  other-  it  ha>  been  com- 
pletely decomposed  in  to  a  clayey  soil  running  through 
all  gradations  and  combinations  of  ooloui  from  light 

green  ami  light  yellow  to  nearly  white     and  this  to  a 

depth  of  from  ti  ft.  to  12  ft.     It  i-  common  in  digging 

to  pass  through  the  iron  -tain  from  the  laterite  at 
the  Burface  for  a  depth  of  2  ft.  or  'A  ft.,  and  then  come 
to  the  unstained  day  of  the  decomposed  country 
rock. 

In  this  -chi-t,  running  nearly  north  and  south,  ale 
many  quartz  veins  of  various  widths  from  a  few 
inches  to  in  ft.  ami  even  more.     These  'piartz  reins 

carry  free  and  almost  pure  gold  :  for  example,  at  the 

Balaghat  mines  gold  is  about  97".  pure  a-  it   comes 
from  the  mill.     Many  of  the  quartz  reins  are  barren, 
although  the  <  |  a  art  z  to  all  appearance-  i-  the  same  in 
one  vein  as  another.     The  quartz  is  either  whit* 
gray,    both   carrying   some   <>r   no   gold  a-  the 
may  he. 

The  quartz  vein-  which  showed  gold  at  the  surl 
were   worked   out    by   the  native-  a  longtime 
There  are  no  rei 1- extant  of  these  old   worki 

hut   tradition    indicates   that    the    work    ceased     with 

the  invasion  of  the  Mohammedans  nndei  Arumgzeeb 
in  the  latter  part  of   the  seventeenth   century.     Be 

that  a-    it   may.  in  Beveral  places,  hot  h  at     Kolar  and 

in  other  fields  of  South  India,  the  natives  did  woik 

out  all  t  he  -in  face  quartl  down  to  depth-  \. living 
from  tiO    to    .*><  M »    feet.         The     pre-elit     gold     llline- 

working  on  the  -aim-  reins  at  much  greatei  depth-. 

The    native-    seem     to    have    prospected    thi-   field 

thorough!]  in  the  old  days,  for.  although  n 

many  ipiartz  outcrop-,  none  of  them  .  u  |  > It i , 

from  which  il  is  quite  clear  that   whatevei  gold 

at  t  he -ui  face  w a- found  and  removed.  So  great  is 
the  confidence  of  the  present-day   mining  engim 

in    the    thorOUgbni of    the    work    of  the  ancient-, 

thai    there  baa   been   no  systematic   proapectin 
these  held-,  except   at   or  near  old  workings      No 
doubt   some  day   in  where  then  rren 

quartz  outcrops  with  placer  gold  in  tin-  ground  all 
about,  there  will  be  serious  effort  made  n>  find  out 
what  exists  at  depth.     There  are  many  such 

The  Goldfield  Ridge  i-  one  longand  nearl)  straight 
upheaval  hounding  this  lasl  formation  on  tic 
It  is  the  most  interesting  feature  to  the   student   ol 
geologj  of  anything  in  thi-  region.     The  conibina 
t  ion-  aie  in. .-ily  lion  ami  quartzite,  hut. 
in    laminal  on.   crumpling,   ami   foldi 
variet]  in  colours  and  texture,  il   would   I..-  difficult 
to  duplicate      It  the  '  ridgi 

comparatively  recenl  upheaval.     There  i-  no 
on  ii.  although  hut  halt  a  mile  from  it   ii    a   lii 
feel  higher  whose  top  is  covered  with  hil 
which    it    may     l»-    concluded    that     if   tic 

I. cell    ill   e\|-l.  he   t  line  ol     I  he  It 

w oiihl  alto  h.n  e  hoei  i  with  I  il 

When-    th.'     lock-    of    the 

'   >'  Kill      1-     j  but       tie 
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been  so  much  twisting  and  squeezing  that  all  the 
forms  of  lamination  read  about  in  geologies  are  ex- 
emplified in  countless  places.  In  lieiglit  the  ridge  is 
50  fc.  to  300  fi.  above  the  surrounding  country. 

It  should  be  added  that  there  are  masses  and 
streaks  of  quartz  (white)  in  the  ridge,  which  in  some 
places  look  suggestive  of  gold.  In  some  places  tbe-e 
bodies  of  quartz  have  been  piospected  but  no  gold  of 
importance  found,  and  the  quartz  itself  suddenly 
terminated  or  gradually  pinched  out. 

The  Mines.  —There  are  six  producing  mines  in  the 
Kolar  held,  all  of  which  have  been  working  with 
various  vicissitudes  for  nearly  20  years.  Another 
half  dozen  or  so  which  were  worked  in  the  past  are 
now  idle.  In  some  cases  the  idle  mines  had  at  one 
time  «ood  o>e,  which  was  worked  out,  while  in  other 
cases  tliey  used  up  their  capital  in  prospecting. 

All  these  mines  are  on  the  two  principal  veins, 
which  have  various  short  branches  extending  here 
and  there  from  them.  The  principal  veins  are  not 
entirely  continuous  either  in  quartz  or  in  gold,  the 
latter  being  mostly  in  '  ore  shoots'  of  varying  verti- 
cal depths  and  lengths,  all  leading  to  the  north  along 
the  veins. 

The  dip  of  the  veins  is  about  30  degrees  from  the 
vertical,  west,  so  that  most  of  the  mines  have  both 
incline  and  vertical  shafts. 

Only  one  mine  has  sufficient  water  for  its  own 
needs."  One  does  no  pumping  whatever— at  all 
events  it  is  called  a  perfectly  dry  mine,  although 
down  3u0  ft. 

The  ore  is  free  milling  and  each  mine  does  itsown 

The  pro- 


cru: 


hing,  amalgamating,  and   cyanidinj 


cess  of  ore  treatment  is  identical  at  all  the  mines- 
stamping,  amalgamating,  and  treating  the  taring 
with  cyanide  solution.  Details  in  treatment  vary 
with  the  ideas  of  the  superintendents  rather  than 
because  of  any  essential  difference  in  the  ore.  Some, 
for  example,  practice  both  battery  and  table  amalga- 
mation, and  others  only  table.  The  slime  is  rather 
abundant  and  gives  considerable  trouble. 

There  is  no  opportunity  to  take  advantage  of 
gravity  in  arranging  the  milling  plants,  owing  to  the 
contours  of  the  ground  which  furnishes  no  side  hills, 
consequently  the  tailing  has  to  be  elevated  to  con- 
siderable height,  the  larger  mines  having  tailing 
dumps  as  much  as  50  ft.  high — often  higher,  and 
covering  several  acres.  Mine  labour  is  cheap  ;  men, 
9  cents  a  day  ;  women  and  boys,  6  or  7  cents,  above 
"round.  So  the  tailing  especially  is  handled  by 
manual  labour. 

Any  description  of  this  field  would  be  incomplete 
without  mention  of  the  great  Mysore  Mine,  which 
began  milling  operations  in  1884,  with  total  amount 
of  ore  crushed  of  454  tons,  from  which  454  ozs.  of  gold 
whs  recovered.  Two  years  later  the  mine  paid 
§150,000  in  dividends.  The  next  year  the  dividends 
fell  to  175,000,  but  since  that  have  gone  on  increasing 
until  the  annual  dividends  have  reached  as  high  as 
12,008,000. 

Addenda. — At  the  thirtieth  annual  meeting  of  the 
Mysore  Gold  Mining  Co.,  held  in  London,  England, 
in  March,  1910,  the  following  information  was  given 
out.  The  Mysore  government  re-leased  the  property 
to  the  company  for  30  years  at  an  additional  royalty 
of  2$%  of  the  output  ;  however,  the  government  re- 
duced the  price  of  electrical  power  from  £24  to  £10 
per  horsepower  per  annum,  which  piobably  offsets 
the  increased  royalty.  The  working  costs,  including 
loyalty  and  income  tax,  absorb  33%  of  the  total  value 
of  the  ore.  '  The  mine  employs  10,000  men,  women, 
and  children,  3,000  of  them  miners,  and  the  medical 
staff  looks  after  90,'.  00  souls.'     'Whenever  cholera 


breaks  out,  the  healthiest  place  in  the  whole  of  India 
is  Mysore  camp.'  The  •  re  reserve  exceeds  l,«OU,00O 
tons,  and  the  ore  treated  amounted  to  234,500  tons, 
from  which  was  recovered  228,249  ozs.  of  gold,  or 
18J  dwt.  of  fine  gold  per  ton.  During  the  year, 
1,053  ft.  of  shafts  and  754  ft.  of  winzes  were  put 
down.  J'he  deepest  point  in  the  mine  is  4,175  ft.  on 
the  dip  of  the  deposit.  The  mine  has  distributed 
since  its  commencement  in  1880,  £5,935,094  in 
dividends  to  shareholders." — C.  S.  Durand. — Mines 
and  Minerals,  Jan.,  1911,  p.  350.     (A.  R.) 


Hydraulic  Filling  in  Germany.—"  At  the 
International  Congress  of  Mining,  Metallurgy,  Ap- 
plied Mechanics,  and  Practical  Geology,  which 
began  at  Dusseldorf  on  the  19th  ult.,  and  to  which 
invitations  were  accepted  by  some  1,762  persons  in 
all  parts  of  the  world,  a  large  number  of  papers  were 
read.  Among  them  was  one  by  Otto  Putz,  mining 
engineer,  of  Tarnowitz,  Upper  Silesia,  on  '  The 
Present  Position  of  the  Hydraulic  Packing  Process 
in  Germany.'  Owing  to  its  interest  locally  the 
following  summary  is  given  of  it : — 

"The   hydraulic   system   of    goaf    packing,    first 
employed  at  the  Myslowitz  Colliery,  Upper  Silesia, 
in   the  middle  of   1901,  is  now  used  in    145  sets  ot 
plant  at  about  110  collieries.     This  relatively  small 
extension  of  the  process  is  due,  not  to  any  inferiority 
in  the  process  itself,  but  more  especially  to  the  heavy 
wear   on    the  pipes,  the  difficulty  of  clarifying  the 
water  (or  of  pumping  the  unclarified  water),  and  the 
lack  of  a  sufficient  supply  of  packing  material.     The 
annual  wear  and   tear  on  the  pipes  in  the  hydraulic 
packing   plant   in   Germany   is  estimated  at  about 
£50,000.     This  item  can  be  reduced,  on  the  one  hand 
by   using  sand  and  loam,   or  by  crushing  to  small 
size   other  forms  of  packing  material,   and  on  ihe 
other    hand   by  providing   the    pipes   with    efficient 
lining.     The  Stephan  type  of  oval  pipe,   with  iron 
lining,  and  also  the  porcelain-lined  pipes  appear  to 
have  the  longest  working  life.     In  the  case  of  the  oval 
pipes,    the    maximum     wear    encountered    hitherto 
amounts  to   1  mm.  (s\th  in.)  for  every  10,000  cub. 
metres  (13,000  cub.  yards)  ot  packing  material  con- 
veyed,  as  compared  with  1  to  4  mm.  in  the  case  of 
porcelain-lined  pipes.     However,   it  is  not  yet  pos- 
sible  to   form   a  final   opinion  on   this  point.     The 
Hushing  water  is  clarified  either  in  the  goaf  itself  or 
outside  ;  and  in  the  latter  case  the  water  is  either  in 
motion    or  perfectly   stagnant.     Up  to  the  present 
considerable    difficulty    and     heavy    expense    have 
atl  ended  i  he  removal  of  the  deposited  sediment  from 
the  settling  tanks,   where  this  form  of  clarification 
has  been  adopted  ;  but  the  position  is  expected  to  be 
improved   by  the  pneumatic  system  of  transporting 
sludge  introduced  by  Schubert,  of  Beuthen  (Upper 
Silesia).     In  this  process  the  sediment  is  transferred, 
intermittently,     from    the    settling    tanks    into    a 
receptacle,  either  by  natural  differences  in  pressure 
or  by  suction.      When   this  receptacle  is  full,    the 
contents  are  ejected   by  compressed  air  and  forced 
through  a  pipe  to  their  desired  destination.     In  this 
manner  700  ft.  to  1,800  cub.  feet  of  sediment  can  be 
transported  per  hour,  at  a  cost  of  about  3d.  per  cubic 
yard  (as  compared   with  3s.   for  hand  labour)  for  a 
vertical  height  of  160  feet,  and  a  longitudinal  distance 
of  1,300  yards.     In  most  cases,  in  order  to  secure  a 
permanent  supply  of  packing  material  in  abundance, 
it  is  necessary  to  resort  to  long-distance  carriage  ; 
and  as  the  State  Railways  are  out  of  the  question 
for  this  purpose,  owing  to  their  high  rates  and  con- 
gested traffic,  it  is  advisable  for  collieries  to  associate 
for  the  construction  and  operation  of  i  ail  way  tracks, 
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a  venture  that  is  moie  profitable  in  proportion  as  the 

volume  of  traffic  is  increased,  and  therefore  as  the 
nam  her  of  participators  is  larger.  An  association  of 
•his  kind  has  already  heen  formed  in  Upper  Silesia, 
with  offices  at  Gleiwitz,  and  has  purchased  a^ii 
cultural  land  outside  the  actual  industrial  district 
and  intends  to  construct  a  line  about  16  miles  in 
length  In  many  cases  the  construction  and  opera- 
tion of  ropeways  will  be  cheaper  From  tlie  loregoing 
it  will  be  evident  that  the  difficulties  still  militating 
against  the  further  rapid  spread  of  the  hydraulic 
packing  process  will  soon  be  removed,  a  circumstance 
that  is  highly  desirable  for  reasons  of  national 
economy,  since  it  is  estimated  that,  by  means  of  tins 
process,  about  £7,j<'0,O0U  worth  of  mineral  treasures 
that  would  otherwise  he  inaccessible,  can  be  re- 
covered from  the  earth  in  Germany.'  '—N.J.  Mining 
Journal,  July  23,  1910.     (C.  B   S 

Rand  Mining  Improvements.— "  In  a  speech 
delivered  at  the  annual  meeting  of  the  Glen  Deep, 
Ltd..  Mr.  R.  W.  Schumacher,  the  chairman,  gave  an 
interesting  summary  of  the  improvements  being 
effected  in  undeiground  methods  upon  the  Hand. 
lieference  to  his  remarks  will  provide  us  with  an 
opportunity  for  reviewing  the  principal  tendencies  of 
change  that  have  characterized  recent  progress.  In 
the  first  place  he  dealt  with  the  bolder  methods  of 
laying  out  underground  workings  and  the  saving  of 
money  and  labour  resulting  fiom  the  adoption  of 
longer  stope  backs,  permanent  tramming  levels  and 
mechanical  haulage.  We  have  not  yet  heard  of  the 
mechanical  haulage  system  being  installed  upon  the 
Hand,  but  underground  workings  are  certainly  1  eing 
planned  with  a  view  to  its  introduction.  Prepara- 
tions therefore  must  necessarily  include  longer  backs. 
'  Our  methods  of  breaking  rock  can  in  many  cases,1 
said  Mr.  Schumacher,  '  be  improved  by  paying  more 
attention  to  the  natural  lints  of  weakness.'  This 
remark  no  doubt  has  reference  to  the  value 
' fracture  planes '  discussed  by  Musson  Thomas  and 
others  before  the  Chemical,  Metallurgical  &  Mining 
Society  of  S.  A.  In  some  mines,  oi  some  stopes, 
miners  may  admittedly  beat  faull  bj  failing  to  take 
full  advantage  of  the  lock's  breaking  qualities,  but, 
judging  by  the  l  est  opinion  current  on  the  Rand,  the 
'  fracture  plane '  fetish  is  unlikely  to  lead  to  any 
valuable  reforms.  The  benefits  of  narrow  stopil 
that  is  to  say  excluding  as  much  of  the  extirnal 
waste  rock  as  possible-  wen-  emphasized  in  the 
Bpeech.  These,  of  course,  have  always  been  held  in 
view  by  Rand  managements  though  commonly  lost 
under  the  baneful  influence  of  the  indiscrimina ting 
call  for  low  costs,  by  careless  mining. 

Another  point  raised  was  the  possibility  of  intio 
during  more  extensively  labor-saving  appliance-  foi 
the  transportation  of  ore  from  tin-  stope  Faces  to  tho 
main  tramming  levels.      When  the  Hatter  '  i<  efs  '  in 
the  eastern  portion  oi  i he  Hand  1  ecome  more  w idely 

exploited  ami  the    scaicity    of    labour    i-   more  acute, 

the  'advantage'  of  methods  replacing  tin'  native 
shoveller  will  In-  little  more  apparent  than  the 
'necessity.'  How  this  may  besl  be  done  remains  to 
be  determined  ander  different    working  conditions. 

\     good     deal     ha-     heen     written    ol     the     ail   winch 

operating  in  the  Jumpers  Deep,  serving  a  track  down 

the  middle  of  the  -tope  with  -ice  Hack-,  on  to  which 

the  trucks  are  switched.      The  claims  made  foi  it  no 

teem  to  he  little  more  than  optimistic  estim 
and  there  are  othei  schemes  which  maj  yetachieve 
the  desired  end  more  economically. 

Mr.  Schumacher  foresaw  a    great*  '""' 

of  work  than  at  piesent    in    vogue.       In  many    i 


to-day  an  excessive  number  of  levels  i  ributing 

ore.       This  certainly    lead-    to    waste,    especially    in 

supervision   and   standing  charges        Al    | 

time,    it    appear-    to    us  that  concentration  must 

alino-t  automatically  follow  the  previously  mentioned 

mechanical  haulage  and   increased    hack-,  dealing 
with  big  tonnages.      •Much   baa  been   done  do 
the  la-t  few  year- to  improve  the  general  condition 

of  the  native  '  ami,  indeed,  much  remain-  to  I 

The  information  we  have  gatheted  from  Hand 
engineers,  while  it  does  not  turn  us  to  the  belief  that 
the  Kafirs  are  ill-treated  or  subjected  unwisely  to 

extreme  discipline,  certainly  has  convinced  OS  that 
the  popularity  of  the  field  with  the  native-  can  l>a 
appreciably  increased  by  devoting  greatei  attention 
to  their  comfort  and  feeding.  The  pay  i*  ample  for 
their  requirements  and  the  work  not  too  onerous. 

Finally,    Mr.    Schumacher    touched    upon  ventila- 
tion, assuring  the  shareholders  that  tin-  import  i 
of  the  subject  is  fully  recognised.     Artificial  ventila- 
tion   has    been    introduced    upon    two    mine-   of   the 
Rand  and  it  i-  to  be  employed  in  other   properties  in 

the  immediate  future."     The  Mining  Worlat  Nevem- 
27,  1909.     '<'.  B.  S 


Tut  r-i  <>i  Fekbo-Concrkti  in  Mines.— "The 
rock  pressure  liberated  by  mining  operations  cannol 
animated  in  advance  with  sufficient  accuracy,  and 
i-  especially  subject  to  frequent  changes,  so  that  the 
miner  has  to  deal  with  -train-  of  unknowi 
and  direction  acting  on  the  timbering  ol  the  mine. 
In  addition  to  compression,  a  bending  -nam  al-o 
come-  primarily  into  action,  so  that  the  in' 
the  timbering  material  i-  subjected  to  tension  strains 
as  well  a-  those  of  compression.  Now  brickwork 
and  ordinary  rammed  concrete  are  mainly  capable 
of  standing    pressure  only  and  tail   when  powerful 

ten -ion  strain-  come  into  opei  at  ion.      Ft  no  COUCH 
on    the    other  hand,    i-  able  al-o  to    withstand   a 
certain  amount   of  ten-ion   without  destruction  of 
coherence     The  advantageous  conditions  of  strength 
exhibited  by  ferro-concrete  rest  upon  the  systematic 
combination  of  two  building  materials,  each  supple- 
menting the  other  in  tin  ii  static  properties     namely, 
concrete,  which  ha-  a  high  compression  strength,  and 
iron,  which  ha-  a  high  tensile  strength.     Owii 
it-   high   power  of  resisting    rock   preeenii 
concrete     seems,     therefore,    special  I  j    adapted    to 
replace  brickwork  and  rammed  eoneiett  ining 

for   nine  -allelic-.     Further  advai 
concrete  foi    this    purpose    an  the 

influence  oi  pit  ail  and   moisture,  ini|>ermeabil 
watei.  proofagitinsl  Hre,  low  frictional 
the  passage  ol  the  ventilating  current   ai  lent 

ptabihtj  to  ;.l!  requisite  -I.  with 

compactness    >\    construction.       It 
difficulty    oi    working  or    the   finished    in 
difficult]  of  preparation,  ibis  lattei    beii  hief, 

the  nainie  ol  mining  operation*  beii  lothe 

planning  and   execution   of   constructions   in   f< 
eoncn  te.     (  m  the  oi  e  band,  the  n  ck  pn 
l«-   calculate  therefore    th< 

-i  renatfa  of    ihe   feno  i  must   1* 

)D      eSl  in        •  I  fil  '  the 

[UUTOW  in--  of  ll  .   the  in 

the  liffil  nltle-     in     I  he     v 

i  deal  has  i'  In  the  1 1 

employed   foi    carrying  out    the  work. 
fei  i  te  work  in  i 

I   .   lltloll  'II    I 

.  .  I    III 

lining  pit   \ 

with    ii 


4i  it; 
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knowledge  and  reliability  of  the  technical  superin- 
tendent and  workmen.  In  any  event,  the  existing 
ferroconcrete  linings  in  shafts,  cross-cuts,  engine 
chambers  and  so  forth  justify  the  conclusion  that, 
given  proper  execution  of  the  work,  ferro-conerete 
lining  in  general  entirely  fulfils  the  expectations 
formed  with  regard  to  its  capabilities." — B.  Viebig. 
—  The  Colliery  Guardian,  July  8,  1910,  p.  67. 
(C.  B.  S.) 


sources  of  Rand  Gold.— "In  a  discussion  of 
vulcanism  and  differential  pressure  in  ore  deposition, 
the  author  says  in  Economic  Geology :  '  Regarding 
the  origin  of  the  gold  in  the  Rand  banket,  I  believe 
that  the  stream  of  occluded  moisture  in  the  magma 
which  formed  the  dikes  was  the  solvent  which 
deposited  the  gold  and  the  iron  sulphide  in  the  reefs. 
After  the  extrusive  stage  had  ceased  and  the 
mobility  of  the  magma  due  to  occluded  water  vapour 
was  insufficient  to  permit  further  movement  of  the 
mass  of  the  dike,  it  solidified  from  the  top  down- 
ward and  acted  as  a  plug  which  prevented  the 
solutions  from  going  through  to  the  surface.  The 
solutions  c  mid  then  seek  an  outlet  through  the 
porous  banket  and  deposit  their  dissolved  minerals 
by  reduction  of  heat  and  pressure.  Associated 
hydrocarbons  could  then  deposit  graphite  in  the  ree-f 
and  also  precipitate  metallic  gold  from  its  solutions. 
The  silica  in  the  solutions  w^ould  be  deposited  among 
the  pebbles  and  cement  the  whole  into  one  compact 
and  impervious  mass.  By  selective  action  different 
parts  of  the  reef  would  thus  serve  as  the  channels  at 
different  times,  and  owing  to  variations  in  the  gold 
contents  of  the  solutions  the  reef  would  be  made  of 
different  degrees  of  richness. 

The  cementation  due  to  the  silica  contents  of  the 
solutions  would  block  up  the  passage  in  diffeient 
parts  and  force  the  passage  of  the  solutions  in  a  new 
channel.  Naturally,  the  bottom  reef  would  serve  as 
the  channel  of  circulation  for  the  greatest  length  of 
time  because  of  the  dike  solidifying  from  the  surface 
downward,  and  that  would  be  the  last  one  to  be 
shut  oft'. 

The  reason,  I  believe,  why  the  mineralization  is 
not  interrupted  by  the  dikes  is  that  it  was  contem- 
poraneous and  emanated  from  them,  and  I  think 
that  it  will  be  found  that  in  regions  where  the  reef 
is  not  intersected  by  dikes,  there  is  no  gold.  The 
same  is  true  of  the  Calumet  conglomerate,  which  is 
known  to  occur  for  a  distance  of  30  miles  or  more 
and  only  contains  copper  within  two  or  three  miles 
of  that  distance,  where  it  is  associated  with  eruptives 
from  which  the  solutions  were  derived.'"— HlRAM 
W     HIXON.— Mining    World,  Dec.  31,  1910,  p.  1244. 


MISCELLANEOUS. 

Radium  i.\  Pitchblende.— "Since  radium  has 
been  found  to  lie  always  a  transformation  product 
from  uranium,  it  is  natural  to  look  for  it  only 
in  those  ores  which  contain  uranium.  The  pro- 
portion of  radium  to  the  amount  of  uranium  in 
one  ore  is  so  definite  that  Rutherford  and  Boltwood 
have  determined  the  numerical  relation.  They  found 
that  there  is  0000038  gm.  of  radium  to  1  gm.  of 
uranium.  Thus  1  ton  (2,000  lb.)  wonld  contain 
"0034  gm.  of  radium  for  every  percentage  of  uranium 
present.  Or  1  ton  of  60%  uranium  ore  will  contain 
two-tenths  of  a  gram  of  radium,  which  is  equivalent 
to  '35  gm.  of  pure  radium  bromide.  Because  of  this 
extremely  small  portion  of  radium,  it  would  require 
an  ore  with  a  considerable  percentage  of  uranium  to 


be  worth  treating  for  the  extraction  of  the  radium. 
This  is  why  pitchblende  has  been  used  in  preference 
to  other  minerals.  Although  there  are  a  number  of 
other  minerals  in  which  uranium  is  found,  pitch- 
blende has  the  largest  percentage." — L.  F.  Miller. 
—Mining  Science,  July  14,  1910.     (K.  L.  G.) 


Air  Lift  Pumping.—"  It  is  still  a  popular  fancy 
that  air  in  lifting  fluids  from  depths  acts  in  a  great 
measure  on  an  ejector  principle  and  all  sorts  of 
nozzles  and  cones  are  designed  to  take  advantage  of 
this  supposed  action  of  compressed  air,  but  it  is  all 
much  simpler  than  that,  and  the  basis  of  the  lift 
action  of  air  lies  in  the  fact  that  the  discharge  pipe 
contains  a  mixture  of  air  and  water  which  weighs 
less  than  the  continuous  water  discharge  pipe  ; 
consequently  the  heavier  surrounding  water  pushes 
the  enclosed  lighter  mixture  upward  causing  the 
phenomena  known  as  '  air  lift  pumping.' 

Most  pumping  experiments  by  this  method  lie 
within  the  limits  of  125  ft.,  consequently  the  com- 
mercial tables,  curves  and  data  in  general  have  been 
calculated  for  such  conditions,  and  these  will  be  help- 
ful in  consideration  of  deep  well  pumping. 

In  disoussing  air  lifts  certain  general  terms  are 
used  and  must  be  understood.  By  lift  is  meant  dis- 
tance from  the  surface  of  the  liquid  being  pumpea  to 
the  point  of  its  discharge.  By  submergence  is  meant 
the  depth  of  the  discharge  pipe  under  the  surface  of 
the  liquid  being  pumped.  By  percentage  of  submer- 
gence is  meant  the  ratio  of  the  length  of  the  sub- 
merged portion  of  the  pipe  to  the  total  length  of  the 
discharge  pipe.  The  total  length  of  the  discharge 
pipe  will  of  course  be  the  lift  plus  the  submergence. 
For  example,  if  the  surface  of  the  water  be  100  ft. 
below  the  point  of  discharge  this  would  be  called  a 
lift  of  100  ft. ;  if  the  discharge  pipe  extends  below  the 
surface  of  the  water  150  ft.  it  would  be  called  sub- 
mergence of  150  ft.,  the  total  length  of  the  discharge 
pipe  would  then  be  250  ft.  and  the  submergence 
would  be  called  60%.  If  there  be  a  given  ascertained 
percentage  of  submergence  the  actual  submergence 
may  be  ascertained  by  multiplying  the  lift  by  the 
percentage  of  submergence  and  dividing  this  product 
by  100  minus  the  percentage  of  submergence, 
expressed  as  follows  : 

Lift  x  per  cent,  of  submergence 

Submergences  100% -per  cent,  of  submergence 

Thus  in  the  above  example, 

100x60       6,000         „       , 

lOOTeo      ^0    =lo°  submei'gence 

From  the  beginning  of  air  lift  experience  it  was 
assumed  that  the  most  economical  condition  for  air 
lift  pumping  was  when  the  submergence  wras  60%, 
but  recent  developments  have  somewhat  shaken  this 
idea  and  it  is  doubtful  whether  there  has  been 
enough  of  accumulated  data  collected  on  this  subject 
to  make  any  definite  statements. 

The  first  formula  used  for  determining  the  amount 

of  free  air  required  to  do  pumping,  assuming  60% 

submergence,  was  as  follows  : 

„        . .,       ,  ,                            ,     Gallons  and  lift 
Quantity  of  free  air  required  = — - 

This  is  a  rough  rule  which  still  holds  good  for 
small  lifts,  up  to  100  ft. ,  but  it  is  too  generous  for 
deeper  pumping.  For  example,  if  it  be  desired  to 
know  the  amount  of  free  air  required  to  pump  100 
gallons  per  minute  125  ft.  high  the  result  would  be  : 

Quantity  =      125  ,  =100  cub.  ft. 
^  J     100  x  125 

of  free  air,  and  the  pressure  required  would  always 

be  measured  by  the  submergence  ;  thus  in  the  above 
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Notices  mid  Abstract  ellaneous. 


problem  the  lift  being  123  ft.  ami  the  submergence 
60%,  1  lie  submergence  would  be  li  times  the  lift  or 
187  ft.,  and  the  working  pressure  would  be  that  due 
to  187  ft.  Strictly  speaking  this  would  be  about  BO 
lb.,  but  inasmuch  as  there  is  pipe  friction  to  be  con- 
sidered it  is  safe  to  take  this  pressure  in  pounds 
equal  to  one-half  the  submergence,  thus  one-half  of 
J 87  is  °3Ji  lb.,  which  would  be  a  safe  working  pressure 
for  such  conditions 

"When  compressed  air  is  introduced  in  the  well  in 
a  finely  divided  state  so  that  the  bubbles  are  small 
and  evenly  distributed  throughout  most  of  the  water 
the  best  results  are  produced.  It  is  evident  that  it 
the  air  pipe  merely  discharges  the  air  into  the  water 
with  the  full  opening  of  the  pine  the  result  will  be 
large  bubbles  instead  of  the  finely  divided  condition 
which  is  desired.  This  has  led  to  the  construction  of 
many  different  patterns  of  what  are  called  '  pump 
heads,'  which  is  another  name  for  the  extremity  of 
the  compressed  air  pipe  fashioned  in  such  a  manner 
as  to  distribute  the  air  to  the  best  advantage  to  the 
water  being  pumped. 

The  Indiana  Air  Lift  Co.  issues  an  interesting 
diagram,    which     I    have    marked    Table    No.     I  . 
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and  the  table  of  dimensions  which  I  have  marked 
Table  No.  II.  These  may  be  considered  fairly 
accurate  at  the  lifts  from  10  ft.  to  126  it 

Table  [f.— Capabilities  of  Aii   Lift   Pumps. 


With  these  two  tables  it   i-  •  ermine  all 

the  elements  of  an   ordinary  air   lift    installation  for 
pumping  water.     Having  determined  the  percent 
of  submergence  by  dividing  the  subn  •  by  the 

BUOTJ  and'   lift      let    OS    -ay  it    was    ."><»     . 

along  the  left  hand  edge  of  Table  No.  1.  and  tint! 
and  follow  along  the  right   until   it   intersects  the 
second  curve  and  you  will  have  the  ralue  I  H'i  which 
mean-  that  at  that  submergence  1  cub.  ft.  oi  free  aii 
will  lift  I "66  gallon  of  water. 
Tabic  No.  II.  gives  the  proper  sizes  oi  the  Endii 

pump  heads  and  the  proper  -i/e-  of  water  and  air 
pipes  for  any  ^iven  condition.  Following  up  the 
pre\  ions  problem  of  60  snbmergence,  if  it  be  wished 
to  deliver  125  gallons  of  water  per  minute  the  ' 
column  Bbonld  be  followed  down  to  125  gallons,  then 
on  the  second  column  will  l*.-  found  the  -i/e  of  the 
Indiana  pump  head,  namely,  *  .  in.,  which  i- also  the 
size  of  the  discharge  pipe.  On  the  first  column  will 
be  found  the  size  <>t  the  air  cine,  l  in.,  and  on  the 
extreme  right  hand  column  will  be  fonnd  the  smallest 

si/e  well  that  will  contain  the  outfit  ;   namely,  ii  in. 

It  will  be  noted    that    no    mention    is    made  of  tie- 
lift,    I au-e   the   table   being  intended   for  ordinary 

conditions  of  126  ft.  or  less,   it   has  n  assumed 

that  it  takes  the  same  number  of  cubic  feet  ol  free 
air  to  lift  in  gallons  with  60ft  submergence  as  I" 
gallons  lifted  B0  ft.  with   120  ft.  submi  the 

working  pressure  only  changing,  in  the  former 
being  20  lb.  and  the  lattei  4«»  lb.  Now  this  assump- 
tion is  not  exactly  true,  but  within  the  practical 
limits  of  these  lift-'  it  i-  near  enough  to  be 
convenient  rule.  When  more  accuracy  i-  required 
for  greater  depth-  Table  No.  III.,  calculated  by 
George  B.  Reichard,  i-  valuable  as  it  take-  into 
consideration  the  expansion  of  the  air  bubbles  on 

their  way  from  the  lower  depth-  to  the  -nil 

The  reason  these  expansions  musl  be  taken  into 
consideration  i-  evident  from  the  rery  nature  ..t  the 
action  of  the  air  lift.  Inasmuch  as  the  action  ol  the 
air  lift  depends  apon  an  emulsion  of  air  and  water, 
which  mixture  is  lighter  than  water,  it  i-  evident 
that  a  perfect  condition  would  be  where  the  bubble*, 
when  introduced  at  the  bottom  of  the  well  would 
maintain  the  same  size  in  their  passage  to  the 
discharge  It  will  readily  be  seen,  however,  that 
inasmuch  as  the  pressure  is  relieved  from  the  air 
bubbles  as  they  rise  toward  the  surface,  the  bubbles 
eei  largei  and  larger,  the  proportion  oi  air  to  water 

Tabli   [V.— Brake  Horse  Power  m  Compress 
|n  .ill..  It.  I'll'-'  Aii  pel   Minute. 
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Taisle  III.— Approximate  Cubic  Feet  of  Free  Air  and  Working  Pressure  Required  to  Raise  One  Gallon 

of  Water  by  Air  Lift. 

H  =  Submergence  in  feet 
L  =  Lift  in  feet 


Formula  =  Log — —^—  x  234 


Ratio  of  Submergence  to  Lift. 
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1-8 

30 

1  436 

1-96 

38 

l  -592 

2-12 

45 

1-750 

2-28 

53 

1-897 

2-45 

60 

2  045 

2-60 

68 

2-182 

2-74 

75 

2-328 

2-88 

83 

2-455 

3  02 

90 

2-564 

316 

98 

2-730 

3  31 

H'5 

2-845 

3  45 

113 

2  970 

3  60 

120 

3-095 

3-72 

128 

3-215 

3-85 

135 

3  338 

3-1)8 

143 

3-455 

4-11 

150 

3-575 

Work- 

Free air 

ing 

cubic 

press. 

feet. 

•850 

•915 

•9S2 

1047 

1-107 

45 

1167 

56 

1-312 

67* 

1-507 

79 

1  635 

90 

1-725 

100 

1-850 

112* 

1  -952 

128 

i-105 

135 

2-225 

146 

2-345 

157* 

2-460 

169 

2-576 

180 

2-690 

191 

2-800 

202^ 

2-915 

214 

2-0 

225 

3465 

Work-  Free  air 


in- 
press. 


34 

40* 

47 

54 

61 

67* 

84 
100 
118 
135 
152 
169 
185* 
205 
219 
236 
256 
270 
287 
304 
322 
337i 


cubic 

feet. 


•428 
■470 
•508 
•546 
•582 
•653 
•720 
•785 
■847 
.907 
•965 
•022 
•156 
•292 
•449 
•542 
•669 
•790 

1  907 
2-018 
2175 
2"258 
2-353 

2  465 
2  570 
2-675 
2-780 
2-885 


Work- 
ing- 
press. 


Free  air  Work- 


cubic 
feet. 


9 

13* 
18 

O.J1 

—  2 

27 

36 

45 

54 

63 

72 

81 

90 
112* 
135 
157* 
180 
205 
225 
*47* 
270 
292* 
315 
337* 
360 
382* 
405 
427*. 
450 


•365 

•400 

■435 

•470 

•510 

-575 

•640 

•703 

•763 

•820 

•875 

•930 

1069 

1-206 

1-317 

1  429 

1-542 

1  -657 
1-772 
1-884 
2-012 
2-100 
2-225 
2-320 
2-410 

2  50 
2-610 
2  -7 10 


ing 
press. 


11 

17 

22* 

28 

34 

45 

56 

67* 

79 

90 
101 
112* 
141 
169 
197 
225 
253 
281 
309 
337* 
365* 
394 
424 
450 
478 
506 
535 
562* 


Free  air 

cubic 
feet. 


•310 

•350 

•387 

•422 

•457 

•522 

•585 

•642 

•697 

•755 

■810 

•862 

•988 

110 

232 

345 

457 


1-570 


678 
784 
908 
000 
080 
190 
29 
•325 
2-485 
2  580 


Work- 
ing- 
press. 


Free  air 
cubic 
feet. 


20 
27 
34 

40* 

54 

67* 

81 

94* 
108 
121* 
135 
168 
200 
236 
270 
304 
338 
271 
410 
438 
472 
512 
540 
574 
608 
644 
675 


•252 

290 

•325 

•360 

•392 

•455 

•512 

•567 

•622 

•675 

•725 

■775 

•896 

1010 

1110 

1-232 

1  -337 

1-442 

1-564 

1-642 

1  -742 
1842 
1-935 

2  063 
2125 
2-220 
2-310 
2  407 


Work-  Free  air 

ing       cubic 
press,      feet. 


18 

27 

36 

45 

54 

72 

90 

108 

126 

144 

162 

180 

225 

270 

315 

360 

410 

450 

495 

540 

585 

630 

675 

720 

765 

810 

854 

900 


•217 

•255 

•287 

320 

•350 

•410 

•465 

■520 

•572 

•624 

672 

•720 

•830 

942 

1-050 

1-155 

1-280 

1  356 


Work- 
ing 
press. 


Free 
air 

cub.  ft. 


22* 

34 

45 

56 

67* 

90" 
112* 
135 
157a 
180 
202 
225 
282 
338 
394 
450 
506 
562 


■195 
•230 
263 
•285 
•323 
•380 
•433 
■483 
•533 
■583 
•630 
•675 


Work- 
ing 
press. 

27 

40* 

54 

67* 

81 

108 

135 

162 

189 

216 

243 

270 


increases  exactly  in  proportion  to  tbe  expansion  and 
tli is  decreases  the  efficiency  of  the  lift. 

The  quantity  of  air  given  in  this  table,  No.  III., 
is  21  times  the  theoretical  quantity  required  to  do 
the  work.  Two  and  one-half  has  been  selected  as  a 
■  "  efficient  in  this  matter  as  a  resalt  of  experience, 
s  ine  engineers  have  advocated  the  use  of  3  and  even 
l*  a  co-efficient,  but  I  believe  that  the  table  as 
fjiven  to  be  approximately  correct.  In  the  first  line 
"i  t  he  table  the  percentage  of  submergence  is  given  ; 
the  latio  of  the  submergence  to  the  lift.  After 
having  determined  the  amount  of  free  air  necessary 
to  do  the  pumping  and  the  pressure  required,  then 
by  reference  to  Table  No.  IV.  the  brake  horse-power 
to  compress  the  air  may  be  determined.  This  table 
-hows  the  actual  horse-power  necessary  to  compress 
10  cub.  ft  of  free  air  per  minute  to  the  pressure 
mentioned.  An  allowance  is  made  in  this  taUe  for 
friction  and  other  losses  of  power,  and  is  generous 
igh  to  allow  an  ample  amount  of  power  to  do  the 
work."— E.  A.  ElX.— Mining  and  Scientific  Press, 
Oct.  15,  1910,  p.  505.     (W.  R.  D.) 


Cement  Concrete  Vats  and  Tanks. — "Im- 
pervious, odourless,  tasteless,  and  sanitary  vats  and 
tank*  can  be  constructed  of  reinforced  concrete,  the 
reinforcing  to  be  designed  by  a  competent  engineer, 
provided  the  interior  surfaces  are  treated  as  follows  : 


After  the  forms  are  removed,  grind  off  with  a 
carborundum  stone  any  projections  due  to  the  con- 
crete seeping  through  the  joints  between  the  boards. 
Keep  the  surface  damp  for  two  weeks  from  the 
placing  of  the  concrete.  Wash  the  surface  thoroughly 
and  allow  to  diy.  Mix  up  a  solution  of  one  part 
water-glass  (sodium  silicate)  40°  B',  with  four  to  six 
parts  water,  total  five  to  seven  parts,  according  to 
the  density  of  the  concrete  surface  treated.  The 
denser  the  surface  the  weaker  should  be  the  solution. 

Apply  the  water-glass  solution  with  a  brush. 
After  four  hours  and  within  24  hours,  wasli  off  the 
surface  with  clear  water.  Again  allow  the -urface 
to  dry.  When  dry  apply  another  coat  of  the  water- 
glass  solution.  After  four  hours  and  within  24 
hours,  again  wash  off  the  surface  with  clear  water 
and  allow  to  dry.  Repeat  this  process  for  three  or 
four  coats,  which  should  he  sufficient  to  close  up  all 
the  pores. 

The  \vater-glafis  (sodium  silicate)  which  has  pene- 
trated the  pores  has  come  in  contact  with  the  alkalies 
in  the  cement  and  concrete  and  formed  into  an 
insoluble  hard  material,  causing  the  surface  to 
become  very  hard  to  a  depth  of  *  to  *  in.,  according 
to  the  density  of  the  concrete.  The  excess  sodium 
silicate  which  has  remained  on  the  surface,  not 
having  come  in  contact  with  the  alkalies,  is  soluble, 
therefore,  easily  washed  off  with  water.     The  reason 
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for  washing  ofT  the  surface  between  each  coat  and 
allowing  the  surface  to  dry,  is  to  obtain  a  more 
thorough  penetration  of  the  sodium  silicate." — 
A.  Moyer.— Hines  and  Minerals,  Jan.,  1911,  p.  364. 
(W.  A.  C.) 


Reviews  and  New  Books. 


(We  shall  be  pleased  to  review  any  Scientific  or  Tech- 
nical Work  sent  to  us  for  that  purpose. ) 

Chemistry  of  Coal.    By  Myles  Brown,   M.E- 

(Wigan  :  The  Science  and  Art  of  Mining.) 
"  This  little  hand-book,  comprising  about  80  pp., 
contains  a  lot  of  useful  information  for  students, 
colliery  managers,  and  purchasers  of  coal.  The  use 
of  coal  analysis  and  fuel  tests  has  come  prominently 
to  the  front  of  late,  and  is  a  clear  indication  that 
purchasers  of  coal  are  becoming  dissatisfied  with  the 
old  form  of  contract  note  and  are  adopting  specifica- 
tions which  give  the  contract  note  a  reliable  scientific 
basis.  The  information  which  the  author  of  this 
book  presents  should  he  of  considerable  help  to  those 
who  are  endeavouring  to  keep  pace  with  the  more 
advanced  requirements  of  purchasers." — Iron  and 
Coal  Trades  Bi  view,  Dec.  16,  1910.     (A.  R.) 

Practical  Data  for  the  Cyanide  Plant.     By 

Herbkkt   E.    Megraw.     pp.    93.     Illustrated. 

Soft   cover.     Price  $2  net.     (Now   York,    1910: 

Megraw-Hill  Book  Company, 239  West  39th  St.) 

"  To  help  the   '  Man    on    Shift  '    this    volume    was 

written.     Although  it  is  confessedly  a  compilation, 

it  is  not  without  original  matter.     The  author,  Mr. 

Herbert  A.  Megraw,  while  claiming  little  originality, 

hopes  that  the  book  will  accomplish  its  object  in 

solving  the  everyday  difficulties  of   the   worker  in 

cyanide.      We  are  sine  that,  in  many  casts,  it  will. 

The  ground  surveyed  is  as  follow-:  Crushing  and 
grinding,  the  cyanide  plant,  slimes,  precipitation, 
formulae  in  mensuration,  tables  of  general  weights 
and  measures,  general  reference  tables  '1  In-  section 
1  precipitation '  is  thus  divided:  Solutions,  stoichio- 
m  try,  preliminary  experiments  on  ores,  trouble, 
data.  Under  these  heads,  the  sequence  of  steps  i- 
well  presented.  Necessary  chemical  equations  ate 
included  and  explained.  Under  the  heading  'trouble' 
a  lot  of  \  ery  helpful  and  practical  hints  aie  given." 
Canadian  Mining  Journal,  Dec.  1.  1910.     (A.  R. ) 

Pract  i <  a i .  Shaft  sinkim;.    By  Fbani  i-  l><>s  vld- 
30N,  Chief  Engineer  of  the   Dravo  Contracting 

Bvo,  pp.   139.     63  Illustrations.     Prii 
New  York  City  :  McGraw-Hill  Book  < 
"This  book  is  written  l>y  a  practical  man  i 
in   the   business   of   shaft    sinking,   and   rovers   the 
ground  of  modern  shaft  sinking  from  A  toZ    Chaptei 
I.  include-  contract  agreement   tor  excavation  :  the 
i  (nice- to    e  paid   for  excels  of  watei    pumped 
above  I""  gallons  per  minute  :  ami  timbering  specifi- 
cations where  shatts  require  to  be  lined.  Chaptei  II 
coven  the  power  plant  required  for  sinking  -haft-  to 
various  depth* ;  the  disposal  of  excavated  material; 

and  an  itemized  cO*1  of  an  entire  sinking  plant    f< 

shaft  500  ft.  deep.  Chapter  III.  In  this  chaptei  the 
author  shows  how  to  sink  ami  support  earth  from  the 
Bnrface  to  rock;  the  various  kind-  of  piling  used, 
including  steel  ;  the  use  and  construction  "t  circular 
and  oblong  concrete  caissons,  with  the  construction 
of  the  -hoe-  Chapter  IV.  covers  the  pneun 
process   of  sinking   through  -"it   ground  ;  a:-"  the 


shield   method   practiced   in   Illinois       (  haptet    \ 

COVen    rock    excavations;     the     tool-     for    drill 

placing  holes  for  blastins  ;    progress  and   prol 
cost  per  foot.    Chapter  VI.    The  pr 
abroad  and  the   Poetsch-Sooy  smith  freezing  pro 
are  described.     Chapter  Vlf.     The  Kmd  Chan 

I '■--,  and  the  cementation  of  water-bearing 

-nre-.     Chapter  Till,  is  devoted  entirely  to  luting 
water  during  the  progress  of  -haft  sinking.     Clm 
IX.    deal-    with    various   kinds  of  shaft   linings  u-ed 
abroad  and   in   this  country.     Chapter    '  the 

cost  per  linear  foot  for  rectangular,  angular,  elliptic  d, 
and  quadrilateral  cement-lined  -hafts."-  m 
Minerals,  Dec,  liilo.     (A.  1: 

Modern    Assaying.     By   J.    Reginald   Smith. 

(•I.  15.  Lippincott.) 
A  text  hook  on  "Modern  Assaying,"  which  only 
boast-  150  pages  or  so,  can  scarcely  beexn 
be  an  exhaustive  treatise  on  so  wide  a  subject.     In 
bo  far  as  sampling  and  crushing  go,  the  mattei  of 

the  I k  i-  excellent,  but  beyond  a  description  of  the 

various   pro  di ployed   in  assaying  gold  ami 

silver  ore-,    together   with    brief   notes   on    lead  and 

copper,  and  mercury  assays    all  of  which  cat 
obtained    in  greater  detail  in  any  of  tl din 

text    books  on    assaying       We    see    little    object   ill  the 
publication  of  thi-  book,  unless  it  be  as  an  advei  I 

luent  for  a  certain  make  of  ore-crusher.    (M.  T.  M 

Testing    roil    Metallurgical    Processes.      Bj 
James   \.  Barb     San  Francisco:  Mir 
Scu  ntific  Prt  »),  p.p  216 
A-  a  text  book  foi   advanced  -tudent-.  this  publi- 
cation   i-    one   of   the   im.-t    successful   that  we! 
-ecu.     Dealing  a-   it  does  with  chlorination   U 
with  amalgamation  and  cyanidation  of  gold  on 

with     furnace     work     and     calculations     ol     fun 

charges,  pyrometry,  calorimi  .     it  coven  the 

work    which    a  mining     or    metallurgical    -indent 
would   be  required  to  perform  in  hi-  final  year  of 

study. 

Such  a  book  ha-  long  been  required,  ami  Mi    B 
ha-  certainly   male    the    metallurgical    profession 
indebted   to  him  for  putting  into  a  convenient  form 
hi-   laboratory   note*.      Mom-   than    that. 
number  of  the  experiments  can    be    performed    in 
ordinary    mine  a--ay  office*     whether   attache) 

gold,  -il*  .1  mine-,  so  that  the  I k  i- 

u-ehil  t>>  the  practical  well  a-  to 

student.     I'i.i    assayen  on   the 
managen,   too.   foi    that   mattei  in  oordi 

recommend     the    chapttn    on     "Amalgamate 
"  i  '\  an  id  ind  "  Retorting." 

Altogether,  we  have  little oi   mi  fault  to  find  with 
the  book,   which   will    be  <>t  ureal  u-e  in  the  lab. 

We  hope  that  the  authoi  will, 
date,  expand  and  amplify  lu-  book  int< 

olume,  w  bicb  w  ill  cover  all 
foi  mining  and  metallurgical  otudents        M     I     M 


i'i:  \i  i  it  vi.  Si  imp  Milling  vm.  Amai 

Bj    II.    W      M  H  I    \l:l:i  N 

This  little  book  should  !*•  of  invaluabli 
to  t he  bat  terj  n 

e-peeUlll\     tot  he    t  I  ibllti 

II  pro  posit  ion,   w  bo 

IIK't  111  111  I  _'\  I 

clearly,  yet  full) . 

Tl:' 

point 
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in  the  references  to  work  on  foreign  fields,  while 
here  and  there  the  author  might  have  gone  into  the 
reasons  for  certain  difficultie  which  crop  up,  and  for 
the  methods  employed  in  overcoming  them,  a  little 
more  full  v.  However,  the  book  is  ostensibly  a 
pract  ml  one,  atid  the  introduction  of  theoretical 
detail  might  have  defeated  the  end  which  the  author 
had  in  view,  viz,,  to  give  in  a  concise,  brief  manner, 
information  by  which  millmen  may  be  guided,  and 
the  methods  found  to  be  most  satisfactory  in  treat- 
ing various  tvpes  of  ores. 

Mr.  MacFarren  is  evidently  a  practical  man 
himself,  so  that  his  ideas  and  suggestions  are  based 
on  his  own  experience  and  observations. 

One  could  only  wish  that  some  battery-manager 
on  the  Witwatetsrand  would  come  forward  with  a 
similar  treatise  on  the  procedure  followed  on  the 
Rand.  Such  a  l»ook  would  be  of  inestimable  value 
to  our  millmen,  amalgamators  and  students. 
(M.  T.  M.) 

Rock  Drills— Design,  Construction  and  Use. 
By  Eustace  M.  Weston,  Reef  Lecturer  on 
Mining,  Transvaal  University  College,  pp.  367. 
Profusely  Illustrated.  Price  $4  net.  (New 
York,  1910  :  McGraw-Hill  Book  Company,  239 
West  39th  >treet. ) 

"  The  gaps  in  professional  handbooks  are  being 
gradually  and  well  rilled.  This  latest  addition  to 
the  list  of  practical  books  will  be  welcomed  by  many. 

Until  now,  there  has  been  no  attempt  to  cover  the 
whole  subject  of  rock  drills.  We  have  needed, 
particularly,  a  comparison  of  English,  Australian 
and  American  drills.  Such  a  comparison  is  necessary 
to  aid  the  engineer  in  his  choice  of  machine  for  his 
special  needs. 

The  successive  subjects  treated  are :  standard 
piston  drills  -,  hammer  drills  ;  electric  drills  ;  operat- 
ing on  surface  and  underground  ;  piston  drills  using 
air  exclusively  ;  philosophy  of  drilling  rock  ;  repair 
and  maintenance  of  rock  drills  ;  drill  steel  and  drill 
bits  ;  explosives  and  their  use  ;  theory  of  Wasting 
with  high  explosives  ;  examples  of  drill  practice  in 
Africa,  Australia  and  America ;  drill  tests  and  con- 
tests ;  dust  and  its  prevention  ;  notes  on  the  use  of 
compressed  air.  It  will  be  seen  that  the  scope  of  the 
book  is  large  and  that  the  sequence  is  logical. 

As  probably  the  evolution  of  the  hammer  drill  is 
the  most  important  of  modern  developments,  it  is 
worth  while  digressing  here  to  notice  Mr.  Weston's 
estimate  of  the  comparative  merits  of  the  piston  and 
the  hammer  types.  Mr  Weston  points  out  that, 
unless  one  keeps  in  mind  the  fact  that  the  rock  drill 
is  a  commercial  machine,  one  might  be  tempted  to 
believe  the  modern  hammer  drill  to  be  by  far  the 
superior  machine.  The  weight  of  the  hammer  of  the 
largest  type  of  hammer  drill  is  15  lbs.  The  weight 
of  piston,  steel,  etc  ,  of  a  piston  drill  ranges  from 
60  lbs.  to  125  lbs.  Thus,  whilst  the  velocity  of  the 
hammer  drill  should  be  16  times  that  of  the  piston 
drill  to  get  equivalent  effect,  in  practice  it  is  only 
four,  times  us  great  In  other  words,  a  very  high  air 
pressure  must  be  used  to  permit  the  hammer  drill  to 
compete  at  all  with  the  piston  drill.  Mr.  Weston 
expounds  the  subject  capably  and  well. 

Most  instructive  are  two  chapters  entitled, 
'  Examples  of  Rock  Drill  Practice,'  atid  one  entitled, 
'Bock  Drill  Tents  and  Contests.'  The  former  takes 
op  90  pages.  They  cover  practice  in  South  Africa 
and  in  America  respectively.  Many  cost  items  are 
given.  The  chapter  on  'Rock  Drill  Tests  and  Con- 
tests. '  takes  up  South  African  tests  largely. 


Whilst  Mr.  Weston's  book  will  call  for  additions 
and  revisions  perhaps  more  rapidly  than  books  on 
other  subjects,  yet  is  is  distinctly  a  book  that  will 
help  the  mining  engineer.  In  its  Held  it  is  unique. — 
Canadian  Mining  Journal,  Dec.  1,  1910.     (A.  R. ) 


Allen's  Commercial  Organic  Analysis.  Vol.  IV., 
4th  Edition,  entirely  Re- written.  Roy  8vo,  pp.  474, 
Churchill.     Net  21s. 

Arber,  E.  A.  N.  The  Natural  History  of  Coal. 
Roy  l6mo,  pp.  174.    Cambridge  Univ.  Press.    Net  Is. 

Bailey,  G.  H.,  and  Bausor,  H.  W.  Chemistry  for 
Matriculation  (The  University  Tutorial  Series).  Cr 
8vo,  pp.  viii. -548.     Clive.     5s.  6d. 

Ban,  J.  H.  Kinematics  of  Machinery.  2nd  Ed.. 
Revised  by  E-  H.  Wood.  8vo.  Chapman  A-  Hall. 
Net  10s.  6il. 

Baskerville,  C,  and  Curtman,  L.  J.  A  Course  in 
Qualitative  Chemical  Analysis.  8vo.  Maemillan. 
Net  6s. 

Bayliss,  W.  M.  The  Nature  of  Enzyme  Action. 
2nd  Edition.     Roy  8vo.     Longmans.     Net  3s.  6d. 

Biltz,  H.  Introduction  to  Experimental  Inorganic 
Chemistry.  Translated  by  W.  T.  Hall  and  J.  W. 
Phelan,  1909.  Cr  8vo.  Chapman  and  Hall.  Net 
5s.  6d. 

Butler,  G.  M.  Pocket  Handbook  of  Blowpipe 
Analysis.      12mo.     Chapman  and  Hall.     Net  3s. 

Collins,  H.  F.  The  Metallurgy  of  Lead.  2nd 
Edition.  Thoroughly  Revised  and  Enlarged  8vo, 
pp.  558.     C.  Griffin.     Net  21s.  _ 

Cubitt,  James  A  Short  Specification  of  Materials, 
Labour  and  Goods  for  Works  connected  with  Build- 
ing.    Oblong  4to,  pp.  114      C.  Lockwood.     Net  5s. 

Cruickshanks,  A.,  and  McKay,  R.  F.  Machine 
Sketches  and  Designs  for  Engineering  Students. 
4to  sd.     E.  Arnold.     Is.  6d. 

Don,  John  and  Chishohn,  John.  Modern  Methods 
of  Water  Purification.  8vo,  pp.  384.  E.  Arnold- 
Net  15s. 

Desch,  C.  H.  The  Chemistry  and  Testing  of 
Cement.     8vo,  pp.  280.     E.  Arnold.     Net.  10s.  6d. 

Groth,  P.  The  Optical  Properties  of  Crystals. 
Being  Selected  Parts  of  the  "  Physical  Crystallo- 
graphy." Translated  by  B.  H.  Jackson.  8vo. 
Chapman  and  Hall.     Net  15s. 

Harder,  E.  C.  Manganese  Deposits  of  the  United 
States,  with  Sections  on  Foreign  Deposits,  Chemistry 
and  Uses  (U.S.  Geological  Survey,  Bulletin  427). 
Two  Plates  and  Engravings.  8vo  sd,  pp.  298.  W. 
Wesley.     Net  5s 

Harrison,  H  H.  Engineering  Mathematics  Simply 
Explained.  3rd  Edition.  Cr  8vo,  pp.  172.  P. 
Marshall.     Net  Is.  6,1. 

Hickling,  George.  Geology,  Chapters  of  Earth 
History.  Illustrated.  Cr  8vo,  pp.  vii.-136.  Milner. 
Neb  Is. 

Hinds,  J.  I.  D.  Qualitative  Chemical  Analysis 
from  the  Standpoint  of  Solubilities,  Ionisation  and 
Mass  Action.  Demy  8vo.  Williams  and  Norgate. 
Net  8s.  6d. 

Jamieson,  A.  A  Textbook  of  Applied  Mechanics 
and  Mechanical  Engineering.  Vol.  I.,  Applied 
Mechanics.  8th  Edition.  Revised.  Cr  8vo,  pp.  418. 
C.  Griffin.    6s. 

Jamieson,  Andrew.  A  Textbook  of  Steam  and 
Steam  Engines,  including  Turbines  and  Boilers. 
Vol.  I.,  17th  Edition.  Revised.  Cr  8vo,  pp.  852. 
C.  Griffin.     10s.  6d. 

Julian,  H.  Forbes,  and  Smart,  Edgar.  Cyaniding 
Go'd  and  Silver  Ores.  2nd  Edition.  Reprinted. 
8vo,  pp.  484.     C.  Griffin.     Net  21s. 
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Kipping,  F.  Stanley,  and  Ferkin,  W.  H.  Inor- 
ganic Chemistry.  Part  II.  Cr  8vo,  pp.  44s. 
Chambers.     4s 

Kenwood,  H.  R.  Public  Healtli  Laboratory  Work. 
5th  Edition.  Illustrated.  8vo,  pp  460.  //.  A".  Lewis. 
Net  10s. 

Kerr,  G.  L.  1,200  Mining  Examination  Questions. 
8vo  limp,  pp.  14".     C.  Lockwovd.     Net  2s.  fid. 

Mast,  S.  O    Light,  and  t  lie  Behaviour  of  Organisms. 
8vo.     Chapman  <t-  Hall.     Net  10s.  fid. 

Martindale,  W.  H ..  and  Westcott,  W.  W. 
*'  Salvarsan '"  or  "606"  (Dioxydiaminoarseno- 
benzol),  Its  Chemistry,  Pharmacy  and  Therapeutics. 
8\o,  pp.  94.     H.  K.  Lewis.    Net  12s.  6d. 

Minerals.  Arranged  by  W.  F.  Kirby  (Treherne's 
Natural  Series,  No.  4).  Illustrated.  18mo,  pp.  24. 
Treherne.     Net  8d. 

MiitelstaeHt,  O.  Technical  Calculations  for  Sugar 
Works.     Cr  8vo.     Chapman  and  Hall.     Net  6s.  fid. 

Parkes,  L.  C,  and  Kenwood,  H.  R.  Hygiene  and 
Public  Health.  4th  Edition.  Illustrated.  8vo, 
pp.  704.     H.  K  Lewis.     Net  10s. 

Ross,  H.  E.  A.  Dairy  Laboratory  Guide.  Cr  8vo. 
K.  Paul.     Net  2-.  0.1. 

Richard-.  W.  A.  A  Textbook  of  Elementary 
Foundry    Practice.     8»*o.     Macmillan.     Net  5s.  fid. 

Sclmieitzner.  I.  R.  Clarification  of  Sewage.  Cr 
:8vo.     Constable.     Net  6<. 

Scott,  Alexander.  An  Introduction  to  Chemical 
Theory.  2nd  Edition.  8vo,  pp.  280.  Black.  Net 
5s. 

Sorshire.  A.  F.  Geolosry  for  Beginners.  Cr  Bvo, 
pp.  452.     C.  Griffin.     Net' Ids.  fid. 

Stitt,  E.  R  Practical  Bacteriology,  Blood  Work 
and  Animal  Parasitology.  2nd  Edition.  Cr  Svo. 
//.  K.  Lewis.     Net  fi-.  fid. 

Strong,  F.  F.  Essentials  of  Modern  Electro- 
therapeutics.    8vo.      Hi  hum  a.     Net  i- 

Turner,  Dawson.  Radium;  It-  Physics  ami 
Therapeutics.     Cr  8vo,  pp.  96.     Bailliere.     Net  5s. 

Turner,  Thomas.  Lectures  on  Iron-Founding. 
2nd  Edition.  Revised.  Cr  8vo,  pp.  I")-'.  C.  Griffin. 
Net  3s.  fid. 

Tayler,  A.  J.  Wall  is.  Aerial  or  Wire  Rope-ways  i 
their  Construction  and  Management.  Illust.  Bvo, 
pp.  254.     C  Lockwood.     Net  7s.  8d. 


Abstracts    of   Patent    Applications. 

<C.)   21/10.    E.  J.  Way  (1),  Au  J.  Arbuckle  (2).    Im- 
pro\ ements  in  vats  or  vessels  for  the  treatment 

of  crushed  ore  pro  I  net-.  22. 1. 10. 
This  claim  is  for  a  vat,  fitted  with  a  number  of 
small  cone-,  and  containing  both  in  these  cones,  and 
inconvenient  positions  between  (hem.  circulating 
columns  in  whi<  h  pulp  is  made  to  circulate  by  the 
application  of  air  jets,  after  I  he  manner  of  the  I i'ohle 
lift.  The  claim  i-  for  a  plurality  of  such  devices 
contained  in  one  vat. 

<('.)    696/10.     Otto  Stehang  Tonnesen.      Improved 
apparatus  for  sampling  slimes  and  other  liquids. 
6.12.10. 
Tin- application  i-  for  a  design  of  apparatus  for 

sampling  slime  and  the  like.     It  consists  of  a  tube 

with  end  shaped  a-  a  cutting  edge,  provided  with  an 
airtight  plunger  to  retain  the  sample  thcniii  by 
at mospheric  pressure. 

<C.)    603  Mt.     Frederick   Stubbs      Improvements  in 
safety  amalgam  receptacles.    B.  12. 10. 
This  application   is  to  covei  a  specified  receptacle 
or  vessel  for  holding  the  amalgam  or  black  -and  that 


i-  taken  from  the  amalgamating  plate-,  and  the 
novelty  claimed  i-  in  connection  with  a  valve  at  the 
bottom  of  the  to  lie  or  inlet  of  the  vessel,  which  will 

prevent  any  material  that  ha-  once  been  put  in 
from  heing  taken  out  again,  excepting  1>V  unlocking 
the  lid. 

1        628/10.     Max  Weidtman.     Method  of  separat- 
ing diamond-  ami  other  stone-  having  somewhat 
the    -ame     -pecilic    gravity     from     the     matrix. 
23.12.10. 
This  i-  a  device  for  separating  diamonds  and  other 

stones,  having  somewhat  the  -ame  specific  gravity, 
from     the   matrix   in   which   they  are  embedded    by 

treating  with  a  liquid,  the  specific  gravity  of  which 

i-  greater  than  that  Of  the  matter,  but  le—  than  that 
of  the  diamonds. 

638/10.     Alfred   Arthur   Lockwood.     [mpi 
meats  in  the  treatment  of  auriferous  ami  argen- 
tiferous ore-.     29. 12.  10. 
This  application  refers  to  the  use  of  an  alkaline 
silicate  in  treating   gold   or   silver  ore-  with  cyanide 
of  potassium,  with  the  object   of  reducing  the  con- 
sumption of  cyanide  l>y  such  base  metal  compounds 

a-  copper  pyrite.      It  i-  believed   that  the  base  metal 

compound  becomes  covered  with  a  thin  coatii 

silicate. 


Selected  Transvaal  Patent  Applications. 

ku.aum;  to  Chemistry,  Mitallubqi    vm> 

Mining. 


Compiled  by  C.  II.  M.  KlSCH,  P.M. Chart. Inst. P   \. 
(London),  Johannesburg  (Member). 


(N.B.  —  In  this  list  (P)  meant  provisional  • 
tiu»,   inn/   (C)  complete  specification.      The   number 

■    is  (hut  of  thf  Specification,  tlf  mime  tlnit    at    tl,e 

applicant,  "nil  tlif  date  thai  nf  filing. ) 

C       616  I"       P ''■■    Nerman  Ni--en.     Improve- 
ments in  stamp  mills.     13.12.10. 

(P.)  817/10.  Charles  BrownlowStrutt(l),  Harold 
Reginald  Gilbert  (2).  Improvement  in  ami  oorrosive 
and  anti-fouling  compositions.     14.12.10. 

rge  Roberl  <  I  I),  William 

Brown  (2).  Improvements  in  and  connected  with 
liquid  fuel  burning  devices  for  steam  l>oiler  furnaces 
and  the  like.     15.12.10. 

(C.)  619/10.  John  King  Bulger.  Improvements 
in  lock  joim  couplings.      16.12.10 

(C.)    620/10.     William   Prellwita      Improvemi 
in  fluid  pressure  operated  tools.     16  12.10 

621  10.      Herbert  Arthur  Grimsdick       Im- 
prove  m-    in    stoppering    bottles   and    the    like. 

16.12.10. 

(C.)  622/10.  Herbert  Edward  Montagu  CalL 
Hollow  '..lie  -pray.      15  12  10. 

•        623  10.    Jackson  Andrew  !'•  u  titer 

\  for  the   bette  a  of 

.1-  from  their  ores.      17. 1J  1" 

p      625  I".     Johann<  bos  van   A  I       An 

Improved  automatic  coupling  foi    railway 

truck- and  like  vehicles.     19.12.10. 

I'         ($26  iii.        Richard     Bennel      Thoi 
lerick     <  1  .     William      IMIIm 

I  I inprovements  in  ehucl  k  .InlU 

and  means  of  holding  di ill  »l  '  I2.1H 

William    l.ii.  :   i\     Hamilton.     In 
provements  in  or  connected  with  aerial  or  »u 
railv  i  I". 
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(C.i  628/10.  Max  Weidtman.  Method  of  separat- 
ing diamond  and  oilier  stones  having  somewhat  the 
same  specific  gravity  from  the  matter.     23. 12. 10. 

(P.i  631/10.  Xavier  dn  Homme  de  ;St.  Croix. 
Improve!  means  for  automatically  indicating  or 
signalling  the  approach  of  trams,  cars  and  other 
vehicles.     24.12.10. 

(C.)  632/10.  Bertie  Gray  Moorcroft  Ed  waids.  An 
improved  tappet.     24  12  10. 

(P.)  633/10.  Frank  Hayes  Friel.  Improvements 
in  water  admission  means  for  acetylene  generators. 

24.12.10. 

(P.)  634/10.  Frank  Hayes  Friel.  Improvements 
in  closing  devices  for  acetylene  generators.    24.12.10. 

(P.)  635/10.  Edward  Harrison.  Improvements 
in  dump  forming  apparatus.     24.12.1". 

(P.)  636  10.  VXilliain  George.  Improvement  in 
slmt  hole  gauges.     28.12.10. 

IP.)  637/10.  Improvement  in  logs  or  chocks  for 
supporting  roof  in  mines.     28.12.10. 

C.)  638/10.  Alfred  Arthur  Lockwood.  linprove- 
nie  its  in  the  treatment  of  auriferous  and  argenti- 
ferous ores.     29.12.10. 

(C.)  639  10.  Allen  Steward  Cambridge.  Im- 
provements in  apparatus  for  generating  or  producing 
ores.     29.12.10. 

(C.)  641/10.  William  Kayner.  Interchangeable 
device  for  antomatic  railway  coupling.     30.12.10. 

(C.)  642/10.  Bramah  Joseph  Diplock.  Improve- 
ments in  road  vehicles.     30.12.10. 

(C.)  643  10.  John  Collins  Clancy.  The  treat- 
ment of  ores  bearing  precious  metals.     30.12. 10. 

(C.)  644/10  Walter  Skelton  Hudson  (1),  Ed  waul 
Hudson  (2).  Improvements  in  or  relating  to  trucks 
or  wagons.     30. 12.10. 

(C.)  645/10.  Waiter  Skelton  Hudson  (1),  Edward 
Hudson  (2).  Improvements  in  or  relating  to  trucks 
or  wagons.     30.12.10. 

(P.)  646/10.  Peretz  Manoim  (1),  Bernard  Cartoon 
(2),  Benjamin  Harry  Chein  (3).  Improvements  in 
means  fo.i  checking  runaway  skips  and  the  like. 
31.12.10. 

(C.)  1/11.  Julius  Schiller.  Improvements  in 
acetylene  gas  lamps  nnd  generators  for  use  in  mines 
and  the  like.     3.1.11. 

(P.)  2/11.  William  Hunter.  Improvements  in 
dust  collectors  for  rock  drilling  machines.     4.1.11. 

(P.)  3/11.  Frank  Baldwyn  Parkinson.  Improved 
automatic  roasting  and  classifying  furnace.  4.1.11. 
4  11.  John  Little.  Improvements  in 
machines  for  dressing  rails.     5.1.11. 

(C.)  5/11.  Fritz  Hugo  Elk  an.  Improvements  in 
coupling  for  hose  and  other  tiexihle  pipes.     5.1.11. 

(C.)  6/11.  Joseph  Alexander  Panton.  Improve- 
ments in  or  relating  to  brake  shoes.     6.1.11. 

(C.)  7/11.  Harold  Theodoie  Granville  van  der 
Linde.  Method  of  extracting  particles  of  rubber 
from  substances  in  which  it  is  associated.     6.1.11. 

B  11.  Ebenezer  Hall-Brown  (1),  Reginald 
Vanderzee  Farnham  (2).  Improvements  in  gas  pro- 
ducers.    6.1.11. 

(C.)  9  11.  Blanton  Patents  Syndicate,  Ltd.  (1), 
Daniel  Richards  (2).  Improvements  in  nut  locks. 
6.1.11. 

(C.)  10/11.  Harry  Naftali  Cohen.  Improvements 
in  means  for  attaching  bows,  buckles,  and  the  like 
bo  shoes.     6.1.11. 

(P.)  11/11.  D.  Bern  hard  Jactjues  Flurscheim. 
Improvements  relating  to  explosives.     6.1.11. 

(P.i  12/11.  Hans  Charles  Behr.  Improvements 
relating  to  the  conveyance  of  sand  and  like  filling 
inateiial  into  mines.     7.1.11. 


(C.)  J 3/11.  Charles  Tootell.  Improved  contriv- 
ance to  provide  for  the  fi>e  exit  of  Hies  from  build- 
ings and  to  prevent  their  le-tntrance.     P.l.ll. 

(C.)  14.11.  Francis  Ernest  DuniiPtt.  Improve- 
ment in  composition  for  treating  metal  piping  and 
the  like.     11.1.11. 

(C.)  16/11.  Henry  Bell.  Improvements  in  mine 
electiical  signalling  apparatus.     12.1.11. 

(P.)  17/11.  George  Henry  Frederick  Brazier.  An 
improvement  in  sample  grading  machines.     13.1.11. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notijv  the 
Secretary  immediately  of  any  change  in  au dress, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  should  be  noticed 
of 'rtoti -receipt  of  Journal*  and  Notices  at  ovce. 

ADAM,  H.    R.,   l/o  Johannesburg;  cjo  F.   T.   Mum- 
ford  ;  P.  O.  Box  244,  Salisbury,  Rhodesia. 
Alston1,  H.  A.,  l/o  Scotland  ;   16  St.  Helen's  Place, 

Bishopsgate  Street,  London,  E.C. 
Argall,  Philip,  l/o  732,    Majestic  Buildings  ;  The 

First  National  Hank  Building,  Denver,  Colorado, 

U.S.A. 
Allan,  J.  R.,  to  P.  O.  Box  66,  Maraisburg. 
Beatty,  G.  H.,  l/o  Boksburg  ;  c/o  Park  and  Jumper 

Streets,  Belgravia. 
Beaver,  W.,  l\o  East  Rand  ;  Geldenhuis  Deep,  Ltd., 

West  Section.  Cleveland. 
Dunnachie,  W.  J.  N.,  Ijo  Langlaagte  ;   Geldenhuis 

Deep,  Ltd.,  West  Section,  P.  O.  Cleveland. 
Dodd,  M.,  to  P.  O.  Box  2486,  Johannesburg. 
FlLMER,    junr.,    H.    J.,     to     "  Altona,"    Marshall 

Street,  Belgravia. 
Hahn,  Prof.    P.   D  ,  to  York  House,  The  Gardens, 

Capetown. 
Krause,  H.  L.,  l/o  Klerksdorp  ;  New  Kleinfontein 

Co.,  Ltd.,  P.  O    Box  2,  Benoni. 
Leach,   G.    W.,  Ijo  Cleveland,  Johannesburg  ;  Bree 

Street,  Parys,  O.F.S. 
McGuire,  J.  E.,  l/o  Johannesburg  ;  P.  O.  Box  539, 

Bulawayo. 
McLean,  C.  S.,   Ijo  Germiston  ;  Lonely  Reef  G  M. 

private  bag,  Inyati,  Rhodesia. 
Meyer,  C.  E.,  l/o  Barberton  ;  Rayton,  Transvaal. 
MORISON,  S  ,  to  P.  O.  Box  1447,  Johannesburg. 
MATTHEWS,    E.    L.,    l/o   Klerksdorp;    c/o  R.  Saner, 

P.  O.  Box  3394,  Johannesburg. 
PlNKVOS,   E.,   l/o  Hamburg;  Kirchberg  i.  Sachsen, 

Germany. 
Packard,   G.    A.,    Ijo    Wakefield  ;    Raven    Copper 

Company,  Butte,  Montana,  U.S.A. 
Stacpoole,   A.   B.,   l/o  Lou ws  Creek  ;  Cumberland 

House,  Johannesburg. 
Stout,  W.  H.,  to  P.  0.  Box  1392,  Johannesburg. 
Solly,   B.   C.   T.,  l/o  Germiston  ;    P.  O.  Box  114, 

Roodepoort. 
Southwell,  B.,  Ijo  Germiston  ;  P.  0.  Box  50,  Johan- 
nesburg. 
Taylor,  M.,  to  P.  0.  Box  46,  Roodepoort. 
Taylor,  Wilfrid,  l/o  Ventersdorp  ;  P.  0.  Box  68, 

Gwelo,  Rhodesia. 
Tom,  I.,  Ijo  Australia;    c/o  Lewis  &  Marks,  P.  O. 

Box  1030,  Johannesbmg. 
Townsend,  C.  T.,   Ijo  Brilliant  Extended  Cyanide 

Works  ;  Cyanide   Works,  One   Mile,    Gympie, 

Queensland,  Australia. 
Wayne,   T.    H.    B.,   l/o    Bulawayo;    c/o  Standard 
Bank  of  South  Africa,  Limited,  10  St.  Clements 

Lane,  London,  E.C. 


THE      JOURNAL 

OF    THK 


Chemical,  ^tctaUiugual  ano  Joining  §orictg 


of    South    Africa. 


The  Society,  as  a  body,  is  not  responsible  for  tht  statement  nsadvai  itions. 

Reproduction  from  this  Journal  is  only  allowed  with  full  acknowledgim  nt  oj 


Vol.  XL 


MARCH,    1911. 


Proceeding's 

AT 

Ordinary  General  Meeting-, 
March    18,   1911. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
March  18th,  Dr.  James  Moir  (President)  in  the 
chair.      There  were  also  present  : — 

62  Members:  Messrs.  W.  R.  Dowling,  1!.  Allen, 
K.  L.  Graham,  Tom  Johnson,  E.  J.  Laschinger, 
J.  E.  Thomas,  A.  Whitby,  II.  A.  White,  J.  A. 
Wilkinson,  .lames  Littlejohn,  A.  F.  Crosse,  E.  II. 
Johnson,  A.  McA.  Johnston  ( Members  of  Council). 
\V.  J.  Abel.  W.  Beaver,  B.  V  Blundun,  J. 
Chilton,  F.  W.  Cindel,  W.  M.  Coulter,  Michael 
Dodd,  E.  A.  I'unier,  A.  QuUachsen,  El.  Gascoyne, 
James  Cray,  A.  J.  Herald,  J.  ['Ons,  A.  J. 
Johnson,  J.  H.  Johnson,  U  A.  Lawrie,  G.  A 
Lawson,  Henry  Lea,  J.  Lea,  L.  Mark-.  T.  <i. 
Martvn,  G.  Melvill,  II.  II.  Morrell,  P.  T.  Morrisby, 
W.  ('.  Mossop,  S.  Newton,  W.  J.  North,  K.  A. 
Osterloh,  J.  C.  Phillips,  II.  W.  Pidsley,  J.  B. 
Polgla.se,  J.  V.  Pylea,  W.  A.  Quince,  D. 
Robertson,  G.  A.  Robertson,  W.  II.  Roe,  I'.  W. 
Rush,  A.  Salkinson,  A.  Schwarz,  S.  Shlom, 
S.  H.  St. 'els,  Ralph  Stokes,  J.  A.  Taylor,  A. 
Thomas,  J.  T.  Triggs,  C.  I'.  Webb,  E.  M.  Weston, 
J.  Whitehousc,  and  A.  Wilkinson. 

26   Associates   and    Students:     Me  I 

Bayly,  C.  J.  Crocker,  J.  Cronin,  < '.  A.   Damant, 
I).  C.  Edington,  J.  Gibson,  J.  S.Grace,  W.  .1    R 
Hunter,  A.'  King,  G.  F.  Mathews,   F.  J     Pooler, 
H.   B.    Powter,   A.   G.    Rusden,    H.    Rusden,    R 
Sawyer,  P.  8  ty,  II.  Stadler   E.  II.  Tamplin, 

A.    M.  Thou,,.,  1    Tom,  I'.  A.  Tuck-..   II.  U 
F.    Wartenweiler,    .1.    C     Webstl  r,   P.  Wil 

L.  A.  Womble. 

18  Yidtors,  and  Fred.  Rowland,  ry. 

The  minutes  of  tie-  previous thlj  mi 

i     printed  in  the  February  Journal,   wen  eon 

iirmed. 


HEW    MJDCBBR8. 

Messrs.  J.  Littlejohn  and  .1.  A.  Wilkinson  we 
appointed  scrutineers,    and   alter  their  scrutiny 
of  the   ballot    papers,    the    President    announced 
that  all  the  candidates  for  membership  hid  been 
unanimously  elected,  as  follows  :  — 
( '  vstlk,  Lkwis  Percy  dr,c  o  Don  Proprietary  M  i 

Ltd.,  Gwelo,  Rhodesia.     Wining  Engim 
Gullachskn,    Bebeni   Conrad,  Geldenbnu  I' 

Ltd.,  P.  0.  l'«>\  •"'.  Cleveland.  Mining  Engii 
Barrison,   Mark  John,    Knight    Central  G.  M 

Co„  P.  0.  Box  91,  Germiaton.     Amalgamator. 
Martyn,  Thomas  Graham,  New   Primrose  G    M 
r.  i ».  Box  193,  Germiaton.      Metallurgical 

( Ihemist. 
Newbkry,   .1.    W.  The  Tarqnah   Mining  and  l.\ 

Slor.it  ion  <  !o.,  Tarqnah,  Gold  ( 'oast,  West  Afi 
Line  Manager. 

PoLfiLASK,  J.    I'...   Durban   K let it    Deep,  Ltd., 

I'.  <>.  Box  110,  R lepoort.     Mine  Ove  • 

Rouillard,  Anthony  PHiLiPPK.Durhan  Roode| rt 

Deep,  Ltd.,  P.  <  >.  Box  1 10,   R lepoort.     I 

Manager. 

Thompson,  <  Si  orgi  Robi  r  i  .  B  Sc  .  A.  R.S.M., 
8  \.  School  <-f  Mine-.  P.  0  K'>\  1170,  Johan- 
nesburg.    Profes* i  Mining. 

Wilson,  Jamks  Carrik,  VVeynek  Tin  <  !o  .  I.t<l., 
P.  O.  Kooiberg,  via  Wanubath*.   Mine  M 

WlNTKRTON,      \l:  i  in   i:      II  i  NR1  .     I"..i-t      Rand      I 

prietary  Mines,  Ltd.,  P.  < ».  Boji  M,  Baal    Rand. 
Mill  Foreman. 
The  Secretary  :     Since  the  last  meetii 

the  Society  the  following  have  1 n  admitted  by 

the  ( louncil 
\     \  -  iorial  ■ 

III   II  .    Ill  RBI   I.  1     I    II  MM  I  -     ll  I  /U  HI  I  \M.    P.  O 

21,    Randfontein.     Surveyi 
dent  /:■ 

COWLIN,     Hi  <u     II \.       V.R.S.M  ,     ^limner 

l '.  ep,  Ltd.,   P.  .0.  B      178,  H   nuiaton.     M< 

IniL'K.il  Eli 

I :  i  •  i  \  ■ .  ii  ■  \ ,  I » \  i  1 1 1 1 '  \  \i  ii  •  \ .  r.  ■ 

Deep  li     M    Co.,   Lti       P.  <»    Box  I WM 
ih'-Imii  g.      \l  iiiiiil;  Engii 
I'm:  i  i  i:    Km. i  i 

!  mi-ton.   Redui  tion  VV< 
\  i. — 

1  .  TllOM  vs  ^ii  wv    lln  I  II  i:.  Geldenliui     I  ' 
l.i.l. ,   Sortl 
'     tin. I. •  I  • 
Davis,  \\  ai.tkk  Hi  North 

Lion,  P.  0    I  I'l.i      I 

ic  II  fli  .  i     '  ' 

Mil,  Joliai 
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General  Business. 

Mr.  Andrew  F.  Crosse  {Past-President):     I 

have  a  .suggestion  which  I  should  like  to  bring  up 
before  you  this  evening.  It  would  be  a  very  good 
scheme  for  our  Society  to  arrange  for  either  a 
temporary  or  perhaps  even  a  permanent  exhibition 
of  the  most  modern  and  up-to-date  appliances. — 
chemical,  physical  and  mechanical — which  are 
required  for  assaying,  sampling,  ore  crushing, 
testing  various  products,  sieving,  etc.  The  list 
is  so  long  that  time  does  not  allow  of  my  mention- 
ing any  more  this  evening — there  are  so  many 
recent  improvements  and  such  varied  new  appara- 
tus which  could  be  exhibited,  in  some  central 
position  in  this  town,  which  would  be  very 
interesting  to  our  members  and  valuable  to  the 
mining  industry.  For  instance,  the  other  day, 
during  our  visit  to  the  Crown  Mines,  Mr.  Stadler, 
who  has  done  so  much  work  in  connection  with 
gradinganalysis,  showed  me  a  very  ingenious  inven- 
tion of  his  own,  for  passing  a  sample  of  crushed  ore 
through  a  series  of  sieves.  All  such  improve- 
ments as  this  should  be  collected  under  one  roof 
and  exhibited  for  the  benefit  and  instruction  of 
those  interested. 

I  hope  that  our  Council  will  take  up  this 
matter,  and  see  if  my  suggestion  cannot  be  made 
to  assume  a  practical  form. 

The  President  :  I  think  this  is  a  very 
interesting  suggestion,  and  I  should  like  to  ask 
Mr.  Crosse  whether  he  means  this  to  be  a  perma- 
nent exhibition  ? 

Mr.  A.  F.  Crosse  :  My  idea  is  that  it  should 
be  a  temporary  one,  though  I  believe  a  temporary 
exhibition  would  probably  become  a  permanent 
one.  I  think  that  all  the  different  people  who 
sell  these  things  would  only  be  too  keen  to  have 
an  exhibition  for  housing  their  exhibits.  Most 
of  us  have  but  little  time  to  go  about,  though  if 
one  had  time  to  go  along  the  reef  we  would  see 
many  things  in  use  that  we  are  not  familiar  with, 
whereas  if  there  was  a  central  building  where  all 
these  things  could  be  assembled,  a  man  could 
come  in  on  a  Saturday  afternoon  and  see  the 
whole  outfit. 

Mr.  E.  M.  Weston  {Member)  :  I  am  speaking 
without  authority,  but  I  feel  sure  that  the 
Council  of  the  School  of  Mines  would  only  be  too 
happy  to  allow  their  museum  to  be  utilised  for 
such  an  exhibition. 

The  President :  There  is  no  doubt  this  idea 
would  be  very  beneficial  to  the  industry  and 
especially  to  those  who  cannot  get  to  Europe 
every  second  year  to  see  what  progress  has  been 
made.  Of  course  there  La  also  the  other  museum 
which  belonga  to  the  town  in  the  old  building  of 
the  college.  It  is  a  pity  we  cannot  have  one 
decent  museum  instead  of  a  lot  of  separate  little 


affairs.  However,  we  will  submit  the  idea  to  the 
Council  and  see  if  some  practical  scheme  cannot 
be  arranged. 


THE  AMALGAMATION    OF  GOLD  IN 
BANKET  ORE. 


By  W.  R.   Dowling,   M.I.M.M.  (Vice-President). 

Amalgamation  being  the  most  important  source 
of  gold  recovery  on  the  Witwatersrand  gold- 
field,  recent  developments  and  present  varied 
opinions  upon  this  subject  make  the  time  oppor- 
tune for  a  general  discussion  and  review  of  the 
situation. 

The  author  does  not  propose  to  discuss  the 
manipulative  details  of  the  method  of  amalgama- 
tion ;  such  knowledge  is  assumed,  and  the  general 
features  and  present  tendencies  of  the  process 
with  the  influencing  factors  only  are  dealt 
with.  The  decreasing  grade  of  the  ore  due 
to  the  fact  that  the  reduction  in  working 
costs  has  brought  into  the  paying  zone  ore 
formerly  not  payable,  and  the  large  scale  of 
operations  to-day,  necessitates  the  simplifica- 
tion and  reduction  of  plant  and  operations  to 
the  minimum.  The  enormous  tonnages  of  ore 
milled  make  each  item  of  equipment  and  its 
operation  cost  a  great  deal  in  the  aggregate,  and 
the  fact  that  the  interest  on  some  particular  non- 
essential item  of  expenditure  does  not  amount  to 
much  per  ton  crushed  is  beside  the  mark,  as  in 
many  cases  the  capital  may  not  be  available,  or, 
if  available,  could  possibly  be  employed  more 
profitably  otherwise. 

As  will  be  shown,  the  relative  importance  of 
the  amalgamation  recovery  and  the  methods  by 
which  it  was  carried  out  have  been  considerably 
modified  by  various  factors  from  time  to  time  in 
the  metallurgical  history  of  the  Witwatersrand. 
In  the  early  days  the  main  source  of  gold  re- 
covery was  by  amalgamation  with  a  small  amount 
of  concentration  and  subsequent  chlorination. 
The  ore  was  crushed  relatively  fine  by  stamps, 
the  screens  mostly  in  use  being  800  to  1,000 
holes  per  square  inch,  and  the  discharge  was  set 
high  to  aid  fine  crushing  and  inside  amalgama- 
tion. To  obtain  the  maximum  recovery  it  was 
considered  necessary  to  catch  the  gold  at  the 
earliest  possible  moment  after  its  release  from  the 
ore  by  crushing.  To  this  end  amalgamated 
copper  plates  were  set  inside  the  mortar  boxes, 
which  were  made  large  and  roomy  and  recessed 
at  the  back  to  protect  the  copper  plates.  Mer- 
cury was  fed  into  the  box  periodically,  and  lip 
and  splash  plates  received  the  outflow  of  pulp. 
Following  these  plates  was  the  large  apron  plate, 
the   latter   being   the   only  plate  in  use  in  most 
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mills  to-day.  It  was  usual  to  cut  the  apron 
plate  into  two  or  more  lengths,  and  arrange  these 
in  steps,  mercury  wells  being  placed  at  each  step 
for  the  purpose  of  mixing  the  pulp  and  recovering 
possible  floating  particles.  A  large  proportion  of 
gold  remained  in  the  mortar-box  as  amalgam  on 
the  inside  plates  and  around  the  dies,  and  was 
periodically  cleaned  up.  Some  of  the  gold  dis- 
charged through  the  battery  screen  had  already 
been  wetted  by  mercury,  and  was  also  in  the 
form  of  amalgam,  and  was  caught  on  the  outside 
plates.  At  the  present  time  amalgamation  tends 
more  and  more  to  be  performed  by  the  passage 
of  pulp  over  a  single  plain  inclined  stationary 
plate,  and  the  above  devices  of  the  early  mill- 
man  are  likely  to  be  followed  into  oblivion  by 
the  mercury  trap,  in  view  of  the  most  efficient 
mercury  trap  which  the  tube-mill  circuit  affords. 
Cyanide  was  the  favourite  chemical  emplo)ed  for 
dressing  plates,  and  was  liberally  used  It  might 
be  mentioned  in  passing  that  in  some  mills,  many 
years  after  the  introduction  of  the  cyanide  pro 
cess,  cyanide  was  still  in  use  (1).  The  large 
mortar  boxes  necessarily  reduced  the  crushing 
capacity  of  the  stamps,  and  it  was  due  to  the 
introduction  of  narrow  straight-backed  boxes  for 
the  purpose  of  increasing  crushing  efficiency  that 
inside  plates  became  impracticable.  The  mercury 
feed  to  the  mortar  boxes,  however,  continued 
much  later  ("2),  it  being  argued  by  the  exponents 
of  this  practice  that  sincr  a  particle  of  amalgam 
was  larger  and  heavier  than  its  enclosed  _ 
particle,  it  was  more  readily  caught.  Inside 
amalgamation  and  mercury  feed  to  the  mortar 
boxes  increased  the  mercury  consumption,  and 
made  it  impossible  to  obtain  a  reliable  -ample 
of  the  ore  crushed. 

Concentration   by    means    of  blanket  strokes, 
buddies,    Frue    vanners,    and    other    means    was 
practised,  and  some  amalgamable  gold   was  re 
covered,  as   well   as    no    doubt    some    rusty    gold 
from  the  oxidised  ore.      Evidence  of  the  amal 
gamable  gold  reaching    the   concentration   plants 
is    the    amalgam    recovery    made    on    the    Bmall 
plates  attached  to  the  Frue  vanners  then  running, 
and  also  on  some  shaking  secondary  plates  in 
stalled  at  the  Ferreira  Mine  (3). 

Information  is  very  meagre  and  unreliable  as 
to  the  percentage  of  rec  »very  by  the  means  out 
lined  above.     Tie  r  in  the  early  d 

Dot  considered  a  i  fficial  on  the  mine, 

the  pan  in  the  hands  "t  the  mine  captain  or  mill 
man  being  thought    the  more    reliable  mean 
determining  tie-  v. die-  of  tie-  ore.     In  December, 
1894,  howevi  r,  J.  S.  Curtis  sets  the  recovi  ; 

over  60  per    cent,    when-  B   900    mesh 

used  (  I).     It  a]  pe  n  -.  then,  that    tie 

recovery   of  tie-  early    days  on   an  oxidised  and 

rich  ore,  by  the    varioii-  amalgamation    method 


then  in  3  not  much    less    than  . 

by    the    present    tine    crushing   from    Ion 
pyritic  or,,   by  tie-  ordinary   straight   mill   p 
and    shaking    tube-mill    pi  kl  1    in   n 

reduction  works  to  day. 

A    most    important    change    in  the  method--  of 
gold  recovery  was  brought  about  by  the  introduc 
tion  of  the  cyanide  pr«  irly  in  L890.     The 

cyanide      process      in      the     ti  r-t      m-' 
only   applied   to  teachable   sand.      This  had 
influence    On    the    crushing  of    the  ore  and  amal- 
gamation recovery,  since,  with  a  \iew    to  the  pro 

duction  of  as  little  Blimeas  possible,  the  tendency 
was  to  crush  coarser,  thus  decreasing  the  amalgam 
•very,  although  the  total  recovery  ol    the  gold 
content-  of  the  ore  was  considerably  improved. 

When   the   treatment    of   slime   was   buco 
fully   intro  luced    by  our  Past  Presidents,  J.   EL 
Williams   ami    Charles    Butters,    in     1894,    an 
entirely  new  view  of  ore  treatment  was  rendered 
possible        The    production   of    slime    being     no 

yjer  detrimental    to    tie-    subsequent  treatment 
by    cyanide    but    tie-    i  the    ore    was    now 

crushed  finer,  thus  again   increasing  tie-  i 
by  amalgamation.      The  recovery  by   the  latter 
process  was  further  improved  by  the  use  of  lime 
in  the  mill  Bervice  water,  used  to  rate  the 

settlement  of  the  slime,  as    it   was  found  that  the 

omeration  of  the  slime  particles  into  larj 
aggregates  enabled   these  t"  come  into  conl 
with    the   amalgamated    surface-   and   yield  an 
appreciable  proportion  of  their  gold  contents 

The  increased  recovery  of  gold  obtainable  by 
liner  crushing  and  the  removal  of  the  main  ob 
jections  to  this  procedure  by  improvement-  in 
Sand  and  slime    treatment    we: 

nised  before  the  «  >9  to   1902).     I' 

this  period,   when  local   advance   was  debarred, 

progress  in  line  crushing    was    made  in  Australia 
by    the    introduction    of    tube  mills.      The  ii 

duction  "t  tube-mills   f"r  finer  crushing  in  the 

Transvaal    by    .1.     K.    William-    in    19 

ed  the  recovery  of  gold  by  a:  it  ion  t<> 

66  70     :  t.    Of    the    cont-  .    "f 

which  some  |u  to  | ."i  per  cent,  was  by  n 
tin-  tube-mill  pi  it        The  amalgamation  i 
varied  somewhat  on  different  mil 
the   re  crushing  plant  ning   u 

toni  nd    value    and  the 

r  to  the  present  time,  it  i-  found 
that  tie-  in-  tube  null-  I  i-h- 

ing  enables 

ip  mill   that   a'  ry   pulp 

owing  ' 
m  of  tl  pul :■  upon  tie-  mill  |.l 

Tin  the 

plates  from  the  stamp  mill    in 

the  folhiwii.  ^ 
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tives  represented  graphically  in  the  corresponding 
diagrams  : — 

i  A).  Amalgamation  of  the  tube  mill  pulp  by 
one  set  of  plates,  and  the  overflow  final  pulp  by 
another  set,  as  at  the  Randfontein  Central  and 
Knight  Central. 

(B).  Amalgamation  of  the  tube-mill  pulp  only, 
as  at  the  Simmer  and  .Jack,  Simmer  Deep- 
Jupiter,  and  the  various  South  Randfontein 
mills. 

(C).  Amalgamation  of  the  mixed  pulp  after 
re-grinding  of  the  coarse  portion  by  tube-mills,  as 
at  recently  erected  plants. 

After  tbe  failure  of  various  efforts  to  eliminate 
tube-mill  plates,  it  may  now  be  accepted  that 
there  is  general  agreement  amongst  metallurgists 
as  to  the  advisability  of  amalgamating  the  tube- 
mill  pulp,  since  otherwise  considerable  concentra- 
tion of  coarse  gold  by  the  classification  of  both 
stamp  and  tube-mill  pulp  takes  place  in  the  tube- 


mill  circuit.  Tube-mill  pulp  has  only  to  be 
examined  for  metallic  iron  from  the  wear  of  shoes 
and  dies  and  from  other  sources  to  illustrate  how 
heavy  particles  will  persist  in  the  circuit  till 
crushed  or  abraded  fine  enough  to  overflow  the 
classifiers. 

With  efficient  tube-mill  classification,  all  but 
the  finest  gold  released  by  the  stamps  is  brought 
into  the  tube-mill  circuit  and  recovered  on  the 
plates,  together  with  that  released  by  crushing  in 
the  tube-mills.  This  being  the  case,  the  problem 
narrows  itself  down  to  determining  whether  it 
is  necessary  or  advisable  to  amalgamate  the  final 
pulp,  leaving  the  crushing  plant  as  an  overflow  of 
the  tube-mill  classifiers.  The  considerations 
which  enter  into  this  problem  are  the  extra 
capital  outlay  and  buildings,  the  capital  locked 
up  as  amalgam  as  setting  to  the  plates,  the  in- 
creased area  of  amalgamated  surface  to  guard, 
the  consumption  of  mercury,  the  labour  of  dress- 


«i.  pulp  to  CKtst-s  tr&nr-f 


SMALL  3TAT/CV//I/?''  5£COM>ARY  />M7£3 


^u/y  £L£VAroa 


PULP    EUVATOfi- 


A. — Randfontein  Central  Arrangement 
Six  small  stationary  tube  mill  plates  and  eight  small  stationary  secondary  plates  for  final  pulp. 


7UBE-M/LL    CONE 


WO/?rX6 


THREE    STAT/ONAPY 
IK,       TUBEM/LL  PLATES 


ISTA/V, 
M/LL 


hd    ^ULP  fLfYATOX 
I  •      Simmer  and  Jack  Arrangement.— Three  stationary  plates  in  tube  mill  circuit. 
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ing,  and  the  additional  elevation  of  }>ul]>  neo 
tated  by  its  fall  during  this  amaJgamatiorj  pnx 
Even  if  mercury  traps  are  used  at  the  fool  ol 
amalgamated  plates  outside  the  tube  mill  circuit 
for  the  pulp  overflowing  the  tube-mill  classifiers, 
it  is  possible  for  fairly  coarse  mercury  and 
amalgam  to  escape  to  the  cyanide  plant. 

On  reference  to  the  sketches,  it  will  he  noted 
that  alternatives  (A)  and  (C)  have  two  elevations 
of  the  total  pulp,  plus  the  tube-mill  pulp,  whereas 
(B)  has  only  one  elevation  of  the  total  pulp,  plus 
the  tube-null  pulp.  Alternative  (B)  therefore  does 
not  involve  any  extra  charge  for  re-elevation,  and 
remains  the  same  as  in  the  usual  present  day 
practice,  as  represented  in  sketch'!)).  Unless 
increased  recovery  counterbalances  these  disad 
vantages,  it  is  preferable  to  omit  this  additional 
operation.  The  use  of  very  coarse  battery 
screening  naturally  reduces  the  amount  of  metallic 
gold  set  free  in  the  stamp-mill,  and  where  the 
bulk  of  the  crushing  is  done  by  the  tube  mills, 


tin-  quantity   of    very  tine   gold    which    m 

h  and    overflow    the    tube  mill 
spondingly  reduced.  :h  gold   U 

the  tube  mill  platet 
tube-mill  pulp.      Even   where   tie 

ihing  in  the  stamp-mill 
USe  of  plates    there,  their   elimination,  v  hen  . 
ditions  permit,  is  followed  by  the 

ibove     mentioned,    and     the    rendei 
available  as   immediate  profit  the  gold  "n  such 
plate-,  which    would   otherwise    not    be   i 
until    the    end    of    the   life  of  the  mine.     I' 

thus  taken  out  of    the  Btamp  mill  ma\  rOOQ 

ii  \v.,rth  "t  gold   per  plat<  ling 

to  their  condition,  and  in  the  his  may 

render  some  £20,000  worth  of  gold  imm< 
available   in    tbi  large    null.      The 

elimination  "I   the    find    pulp    plate-,    fa 

only  be  considi  red  safe  \\  mill 

classification    obtaii  a    equally    effi< 

cyanide  treatment  follows.     In  tin  plant 


art  -/•>•« s  ~ro 


h^gfg; 


**V>L    *       ■' 


*t/t.r  n.cv*'rom 


(^—Keeent  Arrangement.     Seven  platei  amalgamating  lotal  mixed  palp. 


^L^***,    zKtotar 


i 


j- 


STA/fP\ 
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I 
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clean  separation  of  sand  from  slime  is  essential, 
such  as  is  possible  with  large  diaphragm  cones 
and  continuous  sand  collection,  producing  on  the 
one  hand  freely  leachable  sand,  and  on  the  other  a 
large  percentage  of  slime  free  from  coarse  sand. 
"With  tube-mill  classifiers  liable  to  choking  of 
small  underflow  outlets  and  consequent  overflow 
of  coarse  sand  and  gold  to  the  cyanide  plant, 
and  with  slimy  semi-permeable  sand  charges,  the 
wisdom  of  allowing  any  fine  amalgamable  gold 
to  escape  from  the  crushing  plant  is  doubtful,  in 
spite  of  the  economies  above  mentioned.  In  the 
case  of  the  Simmer  and  Jack  mill,  where  there 
are  plates  in  the  tube-mill  circuit  only,  though 
the  cyanide  residues  remain  normal,  the  amalgam 
recovery  dropped  from  64%  to  55%  on  a  6|  dwt. 
ore,  owing  to  tiie  fact  that  the  fine  sand  and  slime 
overflowing  the  classifiers  are  not  amalgamated 
at  all.  If  necessary,  and  as  shown  later  in  the 
case  of  the  Simmer  Deep  plant,  finer  crushing 
and  larger  relative  tube-mill  cone  area  could  be 
employed  to  increase  the  percentage  of  gold 
recovery  by  amalgamation.  Whilst  the  collected 
sand  is  slightly  enriched  by  some  very  fine  free 
gold,  there  is  no  difficulty  in  dissolving  this  and 
obtaining  a  complete  recovery.  The  popular 
theory  that  only  85%  of  this  gold  is  recovered  by 
cyaniding,  instead  of  100%  by  amalgamation, 
has  not  so  far  been  borne  out  either  in  the 
laboratory  by  residue  assays  or  regular  panning 
of  residues.  Any  fine  metallic  gold  overflowing 
the  tube-mill  cones  is  necessarily  smaller  and 
more  easily  dissolved  than  the  average  of  partly- 
encased  particles  in  sand  which  are  dissolved  by 
cyanide.  The  amount  of  fine  metallic  gold 
overflowing  the  tube-mill  cones  is  much  affected 
by  the  number  and  area  of  the  latter.  Where  a 
large  ratio  of  tube-mills  to  stamps  exists,  such  gold, 
more  often  than  not,  cannot  be  detected  in  the  final 
pulp  by  panning  or  in  the  sand  before  treatment. 
This  is  the  case  at  the  Simmer  Deep  plant, 
where,  before  the  removal  of  the  stamp-mill 
plates,  the  total  plates  in  operation  numbered  82, 
equivalent  to  5,276  sq.  ft.,  of  amalgamating  area, 
and  the  amalgamation  recovery  was  56  8%  of  the 
ore  value.  After  the  removal  of  all  the°stamp- 
mill  plates  and  the  reduction  of  those  in  the 
tube-mill  circuit  to  30  stationary  plates,  present- 
ing an  area  of  1,700  sq.  ft.,  the  amalgamation 
recovery  was  57 -7%,and  the  value  of  sand  and  slime 
before  and  after  treatment  has  not  increased.  The 
total  extraction  by  amalgamation  and  cyaniding 
was  93-4%  before  and  93"5%  after  removal 
of  the  stamp-mill  plates.  There  was  slightly 
finer  crushing  of  the  ore  in  the  latter  case,  there 
being  77-6%  of  -90  mesh  (0-006  in.)  product  in 
the  final  pulp  before  removal  of  the  mill  plates, 
■<u(]  81-0%  of  -  90  mesh  (0006  in.)  product  after 
the  removal.      Where  the   ratio   is   lower,  as  at 


the  Simmer  and  Jack,  a  trace  of  very  fine  gold 
can  be  detected  by  panning  the  final  pulp  and 
collected  sand,  though  the  assay  value  of  the 
sand  residue  remains  normal.  The  slime  is  also 
enriched,  though  this  may  be  off-set  by  better 
washing,  due  to  the  lower  percentage  of  moisture 
on  settlement  of  well-classified  slime,  containing 
a  higher  percentage  of  fine  (  -  200  mesh)  sand. 
For  instance,  assuming  that  1*5  dwt.  and  1'8  dwt. 
slimes  are  treated,  settling  to  42-5  and  35% 
moisture  respectively,  by  two  4  :  1  washes  in 
both  cases,  of  which  the  first  wash  only  is  pre- 
cipitated down  to  001  dwt.  per  ton  of  solution. 
With  0'08  dwt,  undissolved  gold  in  the  first 
residue  and  0T0  dwt.  in  the  second,  the  total 
extraction  will  be  90  4%  (0T44  dwt.  total  residue) 
from  the  D5  dwt.  slime,  and  92-2%  (0T4  dwt. 
total  residue)  from  the  1*8  dwt.  slime.  Where 
Butters'  or  other  vacuum  filters  are  used,  the 
value  of  the  original  slime  should  be  immaterial, 
as,  providing  the  dissolving  of  the  gold  is  satis- 
factory, the  residue  should  contain  little  more 
than  the  trivial  amount  encased.  It  is  to  be 
hoped  that  detailed  results  and  working  costs  of 
the  recent  work  in  this  direction  at  the  Crown 
Mines  will  before  long  be  laid  before  our 
Society. 

The  author  is  indebted  to  F.  A.  G.  Maxwell 
for  much  information  on  regular  work  at  the 
Eandfontein  Mines,  where  plates  were  eliminated 
from  the  stamp-mill,  and  hopes  that  he  will 
bring  forward  his  results  as  a  discussion  to  this 
paper.  In  the  meantime,  it  may  be  said  that 
during  1908,  in  the  four  100-stamp  sections  of 
the  South  Eandfontein,  when  there  were  amal- 
gamated plates  both  in  the  stamp-mill  and  the 
tube-mill  circuit,  the  average  amalgamation 
recovery  was  54-46%,  and  the  total  recovery 
92-06%,  whereas  in  1910,  when  there  were  plates 
in  the  tube-mill  circuit  only,  the  amalgamation 
recovery  was  48-60%  and  the  total  recovery 
92  94%. 

As  mentioned  in  a  note  lately  presented  by  the 
author  to  this  Society  (8),  it  has  generally  been 
considered  necessary  for  the  satisfactory  amalga- 
mation of  the  large  volumes  of  thick  tube-mill 
pulp  that  the  plates  should  shake.  Tracing 
back  the  history  of  this  belief  to  the  pioneer 
work  done  by  J.  E.  Williams  on  the  Glen  Deep 
in  1904,  it  seems  that  in  order  to  prevent  the 
banking  of  sand  on  the  stationary  plates  installed 
with  10%  grade,  it  was  found  necessary  to  mount 
the  plates  on  shaking  vanner  frames.  Not  only 
has  the  shake  been  subsequently  adopted  by  all 
the  mines  without  question,  but  the  number  of 
plates  has  gradually  increased  from  the  two 
originally  installed  to  five  and  even  six  later. 
When  the  Knights  Deep  had  five  tube-mills, 
equivalent   in  cubic   capacity    of   shell   to    3  91 
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standard  tube-mills  of  22  ft.  x  .">.>,  ft.,  sixl 
shaking  plates  10^-  ft.  x  4^!  ft.  were  m  operation. 
As  there  was  no  convenient  space  tor  more  plates 
when  another  tube-mill  was  erected,  it  was  de- 
cided  to  make  the  sixteen  plates  serve.  The 
number  has  now  been  reduced  to  fourteen.  The 
ratios  are  : — 

For  3  91  tube  mills  16  plates  =  4  09  plates  per 

tube-mill. 

For  4-91  tube-mills  16  plates  =  3*26  plate-  per 
tube-mill. 

For  4  91  tube  mills  14  plates  =  255  plates  per 
tube-mill. 

The  amalgamation  recovery  was  ju-t  as  efficient 
with  the  smaller  ratio  as  with  the  larger. 

In  the  course  of  the  experiment  mentioned  in 
my  note,  and  after  having  thoroughly  teste, 1   the 
stationary  five  plates  system,    initiated  originally 
by  F.  A.  G.  Maxwell  at  Randfontein  (U),   it  was 
decided  on  W.  A.   Caldecott's  suggestion  to  pei 
form    the  whole  amalgamation  of   the  tube  mill 
pulp  on  two  stationary  plates  per  tube-mill.    'Die 
Simmer  East  plant  has  three  22  ft   x  5.',  ft.  tube- 
mills.      The  pulp  of  each  mill   has  been  regularly 
run  over  two  plates  only   since    December  19th, 
1910.       The   dressings  have    been    at   six  hour 
intervals   and  the  scrape  taken  six  inches   lower 
than    formerly.        The  daily   scrapes   have   been 
normal,  yielding  the  amalgam    called    for.       The 
two  plates  of  one   of  the  mills  were   steamed  at 
the  beginning  of  the  run  and  again  at  the  end  of 
a   month's   run    to  determine    whether  the  yield 
from  this  source  was  affected  in  any    way.        The 
previous  practice  in  this  plant  was   to  steam  i 
third    of    the    total    plates    each   month  so   that 
each    plate    ran    for   three   months  before  steam 
ing.      It    was    found    that    one    month's    run    of 
the    two    plates    yielded    more     ainalg.m     when 
multiplied    by    three,    than     the    average  of  the 
three  months  of   five   shaking   plates    previous   to 
starting  the  non-shaking  experiments.     However, 
to  be  on  the  safe  side,   it   was   assumed  that  the 
plates  would  not  accumulate  -team    amalgam   at 
the    same    rate    during    the    second     and     thiol 
months,    and  it  was   derided  to  multiply  by   only 
two  and  a   half.         This  calculation  gave  a  agure 
for  steam    amalgam  just   about    equal    to    the 
average  of  the  three  months  of  five  shaking  pi  it 
Adding  this  to  the  daily  scrape  and  other  sources 
tin-  recovery  is  fairly   arrived  at,  and  works  out 
at  21-54%  of  the  screen  value  an. I  :;i  17     oi  the 
tailing  value,  compared  with  21*80     ami  34*04 
of  the  previous  five  shaking  plate  period. 

To  en  -.i-    successful  and  economical  work  the 
ratio  of  watei  to  -olid  should  be  reduced  t"  tin' 
minimum,  as  not    only   does   tin-   decn  i      the 
velocity  of  the  stream  over  the  plate,  bul  tht 
for  re-elevation  is  also  less.      I  pulp 
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stream,  and  -till  maintain  a  fairly  good   distribu 
tion.        The  fall  given  to  the  stationary  plat  - 

18     .       This  is  the  fall  arrived  at  by   Mr.   Maxwell 
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The  removal  of  plates  from  the  stamp-mill  has 
had  the  good  result  of  introducing  on  these  fields 
the  separate  plate  house.     The  Homestake  mine 
and  the  "Waihi  (10)  set  the  example  many  years 
ago,  but  the  Witwatersrand  has  been   very  slow 
in  following  the  lead  and  accepting  the  suggestion 
made  before  this  Society  in  1 903  by  H.  R.  S.  Wilkes 
(11).     The  arguments  advanced    by   some  mill- 
men  that  a  plate  attached  to  each  battery  makes 
for  good   recovery   due  to  better  distribution  of 
the  pulp  by  the   stamps  over   the  width  of  the 
plate,    and    that    even     vibration     assists    lacks 
confirmation.     It  appears  to  the  writer  that  this 
method  is  just  one  of  the  many  practices  taken 
over  from  other  countries   without  investigation. 
Tube-mill    plates    have    now  been  running  long 
enough  to  prove  that  most  efficient  amalgamation 
can  be  performed  with  a  pulp  sub-divided  from  a 
launder  and  distributed  over   the   width   of  the 
plate  from  a  box  pierced   with   holes.     Tube-mill 
pulp  carries  heavier  particles  and   contains    less 
water  than  mill  pulp,  and   is   therefore    a    more 
difficult  pulp  to  distribute.     The  advantages  of  a 
separate  plate-house  are  increased  running   time, 
since  stamps  need  not  be  stopped  for  plate  dress- 
ing,    and    greater    ;ittention    to    the    crushing 
machinery  by  the  attendants,  thus  increasing  the 
crushing  capacity.     Again,  better  amalgamation 
should  be  obtained  by   the   greater  attention    to 
the  work  by  specially  chosen   and  trained  men. 
The  whole  operation  is  confined  to  a  smaller  area 
and  lends  itself  to  closer  supervision  so  that   the 
risk   of  loss  by  pilfering  may   be   reduced  to  a 
minimum.     In   connection   with    the    matter    of 
conveying  pulp  the  author  considers  that  sufficient 
importance    is    not    attached    to    launders.      All 
launders  should  be  as  smooth  as  possible  and  free 
from  obstruction   at  the  joints.      Of  all  material 
used  for   the   lining   of  launders  there  does  not 
seem   to  be  anything  better  than  cement.     This 
provides  an  ideal  surface  presenting  least  resist- 
ance to  the  flow  of  the  pulp  and  affording  very 
little  lodgment  for  amalgam   and   still   less    for 
gold  in  unamalgamated  pulp.     On   those  mines 
here    where  separate   jilate-houses   or   combined 
plate    and    cyanide  extractor    houses  have  been 
built,     the    arrangements    have    not    gone    far 
enough    or  else   too  far.     The  erection  of  zinc- 
lathes,  elevator  pumps  and  tubs  mills  in  the  same 
building  as  the  plates  and   the  extractor  boxes 
means   the   introduction    of  gangs  of  men   and 
natives  for   repairs,  other  than  those  engaged  on 
the   gold   recovery   work.     If  this  machinery  is 
placed  in  the  same  building  because  the  launders 
may  carry  gold,  then  the  whole  tube-mill  plant 
including   circuit  launders   and  elevators  should 
he  included.     The  best  plan  is  to  include  in   the 
building    only    such    machinery    as    is    actually 
connected  with  recovery  work,  so  as  to  limit  the 


men  entering  the  building  to  those  directly 
engaged  in  the  work.  The  accumulation  of 
amalgam  in  the  tube-mill  launders  should  be 
reduced  to  a  minimum  and  the  launders  should 
be  closed  to  protect  what  does  collect.  Prior  to 
the  introduction  of  tube-milling  amalgam  was 
to  be  found  in  the  launders  to  the  cyanide  plant, 
and  some  found  its  way  as  coarse  particles  to  the 
concentrate  vats,  entailing  loss  in  the  residue. 
Where  efficient  tube-mill  classifiers  are  installed 
no  amalgam  is  found  to-day  reaching  the  cyanide 
plant  except  in  an  impalpably  fine  condition, 
since  heavy  particles  of  amalgam  pass  into  and 
are  retained  in  the  tube-mill  circuit.  There  is 
always  a  loss  of  mercury  in  amalgamation  mainly 
by  abrasion,  and  where  this  enters  the  tube-mill 
amalgamation  of  the  gold  liberated  by  crushing 
takes  place.  Where  this  amalgam  does  not  reach 
the  plates  it  is  found  in  the  launders  between  the 
discharge  of  the  tube-mills  and  the  plates.  Such 
impalpably  tine  mercury  or  amalgam  as  enters  the 
cyanide  plant  dissolves  in  the  same  way  as  gold, 
and  like  dissolved  lead  salts  is  either  wholly  or 
partially  precipitated  by  soluble  sulphides  in 
the  working  solution,  or  later  in  the  metallic 
form  by  zinc  shavings  in  the  boxes. 

Where  plates  are  eliminated  from  the  stamp- 
mill  the  water  ratio  may  be  considerably  reduced. 
The  clearing  of  a  long  plate  set  at  a  fall  of  9%  or 
10%  by  avoidance  of  any  banking  of  sand  from 
the  pulp  has  been  the  factor  determining  the 
water  ratio  in  the  past,  and  this  requires 
six  to  seven  parts  by  weight  of  water  to  one 
of  solid  using  average  battery  screening.  It 
has  been  found  that  in  the  absence  of  mill 
plates  the  ratio  may  be  reduced  to  4 '5 
without  serious  ill  effects  provided  the  mill 
launders  have  sufficient  grade  to  carry  pulp  of 
this  consistency.  A  coarse  screen  with  less  water 
will  give  the  same  result  in  duty  and  grading  as 
a  finer  screen  and  more  water,  water  and  screen- 
ing being  convertible  terms  within  limits.  The 
reduction  of  water  lias  considerable  influence  on 
the  cost  of  pulp  elevation  and  of  running  water 
pumps,  the  reduction  of  weight  from  65  to  4"5 
of  water  to  1  of  solid  being  equivalent  to  about 
27%.  The  saving  in  power  in  a  large  plant  is 
material  when  working  on  the  reduced  ratio,  and 
there  is  likewise  a  smaller  load  on  the  classifiers 
and  slime  collectors.  There  would,  however,  be 
no  saving  in  the  consumption  of  water  as  much 
the  same  volumes  are  exposed  to  loss  by  evapora- 
tion, seepage  in  dams,  and  moisture  in  residues. 

Although  there  is  no  rule  for  the  area  of 
amalgamating  plates  there  is  no  doubt  that  the 
number  and  area  of  plates  in  common  use  is 
unnecessarily  large  and  when  these  are  placed  in 
a  separate  plate-house  the  total  area  may  be 
materially   reduced.     The    author  is  of  opinion 
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that  much  of  the  amalgam  found  at  the  lower 
end  of  long  battery  plates  is  largely  worked  down 
by  amalgamators  wishing  to  present  a  uniform 
bright  surface  all  over  the  plate.  The  old  practice 
was  to  insta'i  plates  about  15  ft.  long  x  5  ft.  wide 
per  battery  of  5  stamps,  which  equals  15  sq.  ft. 
per  stamp.  Where  say  one  standard  large  tube- 
mill  for  30  stamps  is  erected,  and  assuming  that 
the  tube  mill  is  equivalent  to  30  stamps,  five 
plates  of  1 1  ft.  x  5  ft.  would  probably  be  erected. 
The  combined  plate  area  is  then  : — 

30  stamps  =  6  plates  15  ft.  x  5  ft.  =  450  sq.  ft. 
=  15  sq.  ft.  per  stamp. 

1  tube-mill  =  30  stamps  -  5  plates  1 1  ft.  x  5  ft. 
=  275  sq.  ft.  =  9  sq.  ft.  per  stamp. 

Total  for  60  stamps  units  =  725  sq.  ft.  =  12  sq. 
ft.  per  stamp  unit. 

At   the    Randfontein    Central    the    total     platea 
erected  amount  to  9*6  sq.  ft.  per  stamp  unit   but 
it  is  now  proposed  to   use   only   4*8  sq.  ft, 
stamp  unit,   and  there   is  little  doubt    that 
latter   area   will    be   quite   sufficient.        In 
Simmer  and  Jack  re-arrangement  the  plate  area 
is  about  2  sq.  ft.  per  stamp  unit.     With  the  high 
stamp  duties  of  recent  years  the  same  plate  area 
is  doing  nearly  double  the  work  it  used  to  do  in 
the  past,  and  is   capable  of  doing  a  great    deal 
more.     Conversely,   in   regard   to  the  usual  in 
fall,  where  this  is  increased  more  crushed  material 
with  smaller  water  ratio  may  be   amalgam 
with   equally   good   results.     H.    W.    McFarren 
in  his  recent  interesting  little  book  (12)  saya  the 
fall  of  plates  varies  from  11  in.  to  3  in.   per  ft., 
and  should  not  be  less  than  2  in.   or   2!    in.     A 
fall  of  2  in.  per  foot  is  equivalent  to  1 G •  7  ;^ ,   and 
2',  in.  to  20-8%,   whilst  the  average    is    18.7J 
Among   the    advantages  due  to  reduced  an 
plates  are  reduced  cost  of  installation  and   op 
tion,  and  especially   a  reduced  cost  of    mercury 
the  consumption  being  in  proportion  to  the 
of  plate.     In  the  Simmer   and   Jack    plant  tin- 
consumption    of    mercury    has    1»  duced  to 
one-sixth  of    the   former  figure.      Where   a   large 


per 

the 
the 


area  i>  ex  pox.- 1  in  am  i  g  |    prop*  ; 

amount  of  gold  i-  taken  up  to  nt  the  plat 
is  not  available  dization  until   the 

the  life  of  the  mine.      The  gold  held    by 
plates  may  be  taken  at    1   "/.    pel'  -  [.  ft.    of    p 

A  l'ixi  stamp-mill   bai     _  15  ft 

ft.    will   thus   absorb  ■•/..  of  gold  \ 

£12,000.     The  future  points  to  the  reduction  <-f 
plate  area  to  the  point  where   only    tl 
coarse  for  cyaniding  will  i  _  it    by 

mation.     This  point  has  probably    i  •  •  ii 
in  the  Simmer  and    Jack    plant    which    h 
only  eighteen  stationary   plates   in    the   tube-mill 
circuit  in  place  of  the  former    <i  1    Lattery    p 
and    30   shaking   tube-mill   plates.       It   ml) 
noted  that  the  Simmer   East    with   plates    h,  the 
Btamp-mill  have  retained   two  stationary  pi 
per  tube-mill,   whereas  the   Simmer  ai  d 
and     the     Simmer    Deep-Jupiter    joint    pi 
without   plates   in    the    stamp-mill    havi 
retained  three  plates  per   tube-mill.     The  addi- 
tional plate  in  the  last  two  •  of 
safety  to  deal  with  the  richer  pulp  and   to  1 
not  less  than  two  plates   per   tube  mill    in 
during  dressing  operations.    Diagram  (E)  shows  a 
proposed  arrangement  of  crushing  and  ami 
mating   with    three   stationary    plate>   only  per 
tube-mill  and  no  plates  in  the   stamp-mill,       1 
with  safety                         immon  streams  of  pulp 
overflowing  the  tube-mill  -             a  ( 13). 
The  author  trusts  that  the  foregoing 
of  some  considerations  affecting  the  methods  of 
gold  recovery  responsible  for  some   £2<>,i 

iiinum.  two  thirds  of  the  Kind's  total  out 
may  be  of  interest  to  members,  including  tl 
who  have  visited  the  plants  where  the  chai 
described  have  been  1.  and  h    I 

the  course  of  his  reply  to  the  discussion  to  fun 
future  comparative  details  of  future  results. 
In  conclusion  the  author  wishes  to  I  Mr. 

\.  Chalkley,  the  Manager  of  the  K 
Deep,  and  Mr.  ('.  I).  Leslie,  the  Superint 
Engineer  of  the  Consolidated  Qoldfields  "i~  South 
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Africa,  for  access  to  information  of  the  various 
mines  of  the  group,  and  for  permission  to  read 
this  paper  before  the  Society. 
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The   President  :      It   gives   me   very   great 

pleasure    to  propose   a  hearty  vote  of  thanks  to 

(:.  Dowling  for  his  excellent  paper.     Not  the 

]      t  intei   sting  part  of  this  paper  is,  I  think,  the 

I'  nt      storical  review  he  gives  at  the  begin- 

which   is  very  useful  to  those  of  us   who 

'>t      re  before  the  war.     I   think  it  is  a 

i  ut     Inch  others  who  had  the  privilege  of 

icfore  the  war  might  follow. 

A.  F.  Crosse  (Past-President) :     As  Mr. 

ur      as    my    assistant    for    some    years,    I 

'ii     to  take  this  opportunity  of  mentioning 

m     ition  of  his  paper  this  evening.     Iain 

!   lead  to  a  very  interesting  discussion, 

.rood  thing  we  have  a  milling  paper  to 

they  have  been  rather  scarce  in  the 

Ir.  K.  L.  Graham  (Member  of  Council) :  I 
i eat  pleasure  in  seconding  the  vote  of 
Ir.  Dowling  for  his  paper.  His  con- 
0   the  Society  are  always  interesting, 


and  this  one  is  no  exception  to  the  rule.  It  opens 
up  an  enormous  field  for  discussion  and  will 
probably  occupy  a  lot  of  time  at  our  next  few 
meetings. 


AIR  LIFT  AGITATION  OF   SLIME   PULP. 


By  Robert  Allen,   M.A.,  B.Sc,  M.I.M.M. 
(Member  of  Council). 

One  of  the  principal  causes  of  the  fall  in  the 
price  of  silver  in  recent  years  has  been  the 
increased  production  of  the  metal,  due  to  the 
impetus  given  to  the  industry  by  the  great  im- 
provement that  has  taken  place  in  the  methods 
of  cyaniding  ores.  Formerly  these  ores,  when 
treated  by  the  cyanid2  process,  were  first 
milled,  then  generally  concentrated,  the  separated 
sand  being  leached,  whilst  the  slime  was 
mechanically  agitated,  the  treated  pulp  being 
decanted  as  on  the  Rand.  The  leaching  process 
was  very  protracted,  and  required  a  plant  of 
very  large  capacity,  and  it  was  found  that  to 
obtain  satisfactory  results  it  was  necessary  to 
grind  the  ore  very  fine — the  finer  the  better — 
owing  chiefly  to  the  fineness  of  dissemination  of 
the  principal  silver-bearing  mineral,  argentite, 
throughout  the  gangue.  The  result  of  this  was 
that  the  percentage  of  slime  to  be  cyanided  was 
gradually  increased,  whilst  that  of  the  sand  was 
at  the  same  time  lessened,  until  in  some  plants 
the  whole  of  the  ore  was  "slimed." 

The  treatment  of  silver-bearing  slime  pulp  in 
mechanical  agitators  has  been  always  an  expen- 
sive and  unsatisfactory  method.  With  the  larger 
sizes  of  vats  the  stirring  gear  is  generally  of 
the  clumsiest  construction,  due  to  the  conditions 
imposed  upon  the  apparatus,  and  a  great  waste  of 
power  occurs.  Also  in  most  cases  after  a  few 
hours'  agitation — less  than  six — unless  fresh  air 
is  introduced  into  the  pulp,  the  cyanide  action 
on  the  silver-bearing  pulp  (which  requires  more 
oxygen  than  a  gold-bearing  pulp)  ceases. 

Early  in  1902  F.  C.  Brown,  engaged  in  the 
treatment  of  silver-gold  ores  on  1he  Komata 
Reefs  Mine,  in  New  Zealand,  in  conjunction 
with  S.  D.  McMiken  and  others,  began  experi- 
menting with  a  cone  bottom  vat,  7  ft.  6  in. 
diameter  x  37  ft.  deep,  for  agitating  slime  by 
means  of  compressed  air,  the  cone  having  an 
angle  of  slope  of  55°.  Later  on  in  the  same  year 
he  agiiated  charges  in  conical  bottom  vats, 
10  ft.  x  39  ft.,  the  cones  having  an  angle  of 
slope  of  60°.  In  1903  he  attempted  to  agitate 
finely-ground  sand,  of  which  93%  passed  a  200 
mesh,  in  a  10  ft.  x  39  ft.  vat  with  a  jet  of  air 
only,  as  before,  but  found  that  the  air  moved  up 
through  a  channel  in  the   centre  of  the   vat,  and 
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the  bulk  of  the  sand  received  very  little  agita- 
tion. Early  in  1904  the  central  air  lift  tube  was 
successfully  used  in  these  tall  vats,  and  the 
arrangement  became  a  standard  one  for  agitating 
finely-ground  sand,  and  concentrates  as  well  as 
slime. 

As  the  result  of  much  experimenting,  it  was 
found  that  :  — 

1.  The  higher  the  vat  compared  with  the 
diameter  the  less  was  the  power  required. 

2.  The  consumption  of  cyanide  was  less  in 
tall  than  in  shallower  vats,  owing  to  the 
fact  that  the  necessary  quantity  of  com- 
pressed air  (and  therefore  the  amount  of 
carbonic  acid  passed  into  the  pulp)  is  less 
per  ton  of  ore  in  the  former  than  in  the 
latter. 

3.  That  although  good  agitation  could  be 
effected  with  slimy  material  in  shallow  vats, 
yet,  as  the  coarseness  or  the  density  of  the 
materia],  or  the  specific  gravity  of  the  pulp 
to  be  agitated,  increased,  the  ratio  of  height 
to  diameter  should  be  increased  likewise. 

4.  The  diameter  of  the  central  air  lift  pipe 
should  be  \\  in.  for  each  foot  of  diameter  of 
the  vat. 

Incidentally  it  might  be  noticed  that  the 
cyanide  consumption  with  these  agitators  was 
found  to  be  slightly  less  when  potassium  cyanide 
was  used  than  when  sodium  cyanide  was  used. 

The  following  table  gives  the  average  results 
of  experiments  made  by  F.  C.  Brown  in  New 
Zealand,  and  averaged  over  several  months  each, 
by  agitating  different  classes  of  material  in 
different  sizes  of  vats  : — 


Size  of  vat 

Material 
tted. 

Ton* 

(dry) 
di  ma- 
terial. 

S 

8    ^ 

gl* 

—    —  u. 
i    -    - 
/    —    

n. p. 

S  ■-  Z 

air 

10'x40' 

Sanely  slime 

30-40 

10—13 

25       v-1 

7'6"x37' 

Slime 
Finely  ground 

15 

i    6 

22 

T'(i"x37' 

concentrate 

15 

15    20 

26 

13'  x  55' 

Slime 

» 

32 

32 

' 

These  tall  vats,  the  use  of  which  has  spread 
to  other  parts  of  the  world,  are  known  in  New 
/..aland  and  Australia  as  Brown  and  McMiken 
vuts,  in  Mexico  and  CT.S.A.  as  Pachuca  tanks, 
and  in  other  pi  nerally  as  Brown  vat 

Air  Lift  vats.    They  were  introduced  into  Mexico 
early  in  1907   by  Albert  Qrothe  at  the  Eacienda 
S.ii  Francisco,  at   Pachuca,  for  agitating  an  all 
slimed  silver  ore,  and  with  such  successful  results 
that  their  use  has  since  become  i">  that 

country,  very  few  Bilver-treatment  plants  being 
without  them,  the   mechanical   agitator   ha> 
been  practically  el      Now  in  Pach 


alone    there   are    nearly     80     large  'his 

kind.     A  large  number  is  also  in  use  in  U.S. A 

Fig.  I.  is  a  plan  of  Grroth  ign  of  the 

he  first  installed.     It  will  be  noticed  that  it 

of  a  cylindrical  .-hell  stiffened    l>y  horizontal 
•  iron  ring-  and  terminating  at  the  bottom  in 
a  doubl  iron    ring,    which   rests  on  ■ 

stantial   concrete  foundation.      The  cone,   which 


I 
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has  an  angle  of  60°,  sits  upon  a  heavy  cast-iron 
bottom,  which,  it  will  be  noticed,  supports  one- 
third  of  the  weight.  A  door-way  in  the  lower 
part  of  the  shell,  having  an  opening  3  ft.  6  in. 
high  x  2  ft.  6  in.  wide,  gives  access  to  the  space 
inside  the  shell  below  the  cone  to  a  manhole  and 
a  discharge  cock.  Openings  in  the  shell  give 
light  to  the  space  below  the  cone.     Fig.  II.  is  a 


■;■■■■; 


'  ■■ 


■pf 


FlG  II.— Brown  Vats  at  San  Ra  Fael  Mill,  Paclmca. 

photo  by  Edmund  Girault  of  two  of  these  vats  at 
the  San  Rafael  mill,  Pachuca,  which  shows  these 
openings.  The  vertical  joints  of  the  shell  below 
the  cone  are  stiffened  by  angle  irons.  The  verti- 
cal air  lift  pipe,  in  the  centre  of  the  vat,  has  its 
ends  usually  18  in.  below  the  top  and  18  in. 
above  the  bottom  of  the  vat.  The  central  air 
pipe  is  generally  the  only  one  used  in  agitation  ; 
but  the  vertical  air  pipe  external  to  the  air  lift 
pipe  is  useful  in  keeping  a  clear  channel  through 
the  pulp  during  the  process  of  filling  a  vat. 
When  a  vat  is  full  it  usually  only  takes  a  few 
minutes  after  the  central  air  supply  is  turned  on 
to  get  the  whole  contents  into  agitation.  The 
air  required  at  first  is,  however,  much  above  the 
normal  requirement,   generally  double.     As  soon 


as  the  contents  of  the  vat  are  in  circulation  and 
the  cone  is  free  from  banked-up  material  the  air 
supply  should  be  reduced,  to  avoid  a  waste  of  air, 
until  the  cone  just  keeps  clear.  This  is  ascer- 
tained by  feeling  the  surface  of  the  cone  with  a 
lead  weight  attached  to  a  string. 

The  eight  radially  arranged  air  pipes  are 
useful  to  start  the  agitation  of  a  charge  which  has 
stood  for  some  time.  After  several  weeks'  stop- 
page it  is  usually  possible  to  get  a  charge  into 
perfect  agitation  within  an  hour.  (It  might  be 
noted  here  that,  in  the  case  of  the  stoppage  of  a 
large  diameter  mechanical  agitator  for  a  short 
time  only,  it  is  necessary  to  dig  out  its  contents 
to  free  the  paddles). 

In  the  case  of  ores  which  have  a  tendency  to 
scum  when  pulped,  it  is  best  to  fill  the  vats  not 
so  full  as  usual,  so  that  the  falling  pulp  can  be 
made  use  of  to  break  up  the  scum. 

For  the  air  valve  the  delivery  pipe  is  usually 
perforated  in  several  places  all  around  for  a 
length  of  about  4  in.,  and  a  short  length  of 
rubber  tubing  of  good  quality,  strengthened  at 
each  rim  by  an  extra  ring  of  rubber,  is  slipped 
over  the  pipe,  the  valve  behaving  similarly  to 
that  of  a  bicycle.  This  rubber  sleeve  is  practi- 
cally the  only  thing  that  ever  needs  renewal,  and 
the  repairs  on  this  type  of  agitator  are  almost  nil. 

The  air  from  this  valve  in  the  air  lift  escapes 
into  the  pulp  in  a  thin  spray  around  the  air 
pipe,  and  mixes  intimately  with  the  pulp.  Large 
bubbles  at  the  discharge  of  the  air  lift  occur 
when  the  agitation  of  a  charge  is  commencing, 
but  in  normal  working  these  generally  indicate  a 
waste  of  air.  When  the  air  is  properly  delivered 
to  the  pulp,  the  latter  is  saturated  with  it,  and 
it  is  this  air  in  a  fine  state  of  division,  and  not 
that  of  the  large  bubbles,  that  assists  the 
chemical  action. 

It  has  been  urged  against  the  air  lift  agitator 
that  an  unnecessarily  large  consumption  of 
cyanide  occurs  with  its  use,  due  to  the  carbonic 
acid  in  the  air,  and  also  that  atomized  oil  from 
the  compressor,  introduced  into  the  pulp,  inter- 
feres with  the  chemical  action.  With  regard  to 
the  former,  the  air  certainly  could  be  deprived  of 
its  carbonic  acid  before  compression  by  means  of 
lime,  but  nobody  so  far  seems  to  have  thought 
it  worth  while  to  do  this.  In  the  case  of  the 
latter,  with  ordinary  care,  the  amount  of  oil 
atomized  is  so  small  that  it  is  negligible. 
Compressed  air  of  sufficient  pressure  and 
free  from  oil  might  be  produced  by  means 
of  turbine  blowers  worked  in  series,  and  the 
economy  of  this  method  of  production  of  com- 
pressed air,  for  agitation  purposes,  might  be 
looked  into. 

The  consumption  of  cyanide  in  a  Brown  vat  is 
not  usually  great  in  practice  ;  in  fact  it  is  usually 
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less  than  with  other  agitators  when  treating  the 
same  pulp.  This  is  mainly  due  to  the  fact  that 
a  charge  of  slime  is  much  more  rapidly  treated  in 
a  Brown  vat. 

At  Pachuca,  almost  side  by  side,  are  two  plants, 
the  Loreto  mill  and  the  Hacienda  San  Francisco, 
both  treating  "slimed"  and  concentrated  ore,  of 
almost  identical  character  and  value.  In  the 
former  are  30  ft.  mechanically  agitated  vats,  each 
taking  a  charge  of  57  short  tons  in  a  thin  pulp, 
whilst  in  the  latter,  as  mentioned  above,  sure 
Brown  tanks  15  ft.  x  45  ft.,  operating  upon 
charges  of  112  short  tons  in  a  thick  pulp.  The 
cyanide  consumption  per  ton  in  the  former  mill 
is  greater  than  in  the  latter,  whilst  its  power  con- 
sumption is  at  least  ten  times  as  much. 

Some  years  ago  at  the  Waihi  Grand  Junction 
Mine,  X.Z.,  F.  C.  Brown  made  some  compara- 
tive experiments  with  different  types  of  agitators. 
The  agitators  were  : 

(A)  Shallow  vats  with  ordinary  stirring  gear. 

(B)  Brown  vats,  13  ft.  x  55  ft. 

(C)  Brown  vats,  7  ft.  G  in.  x  37  ft. 

(D)  Shallow  vats  each  with  a  central  tube 
and  a  high  *]>t'?d  screw  propellor.  (These 
last  are  known  in  Australasia  as  the  A./, 
agitators  :   the  Hendryx  is  of  the  same  t\ 

In  (A)  and  (B)  for  the  same  period  of  two  months 
the  same  class  of  slime  pulp  was  agitated,  the 
average  consumptions  of  sodium  cyanide  being 
respectively  2'6  and  2  i  lb.  per  short  ton.  En 
and  (D),  also  for  a  period  of  two  months,  the 
same  class  of  ground  concentrate  pulp  was 
agitated,  the  average  sodium  cyanide  consump 
tions  being  2'4  and  31  11).  per  Bhort  ton. 

In  August.  L908,  J.  Leslie  Mennell,  of  M- 
City,  first  proposed  the  Beries  or  continuous 


tern  of  treatment  in  Brown  val  a  impi 

ment  upon  the  ordinary  intermittent  tre*ti 

Bystem.  In  the  latfc  m,  which  until  recently 

has  hem  that  commonly  in  vogue,  the 

each  worked  on  the  cha  h  vat  l 

tilled  separately,  i'  nts  beii  : 

then  discharged.       In  the  former  system,  i 

largely  superseding  the  intermittent,  be  prop 

to  feed  the  pulp  into  one  vat  only,  the  head  <>f 

-,  and  connect  the 
bo  that  the  pulp  flowed  proportionately  and  at  the 
sane  through   the  series.      In  conjunction 

with  A.  Qrothe,   in  b  of  small  vats    1 v 

x5l   in.  exactly  on  the  Brown    model  he  made    s 

•  tests  to  see  it'  the  Bystem  would  work  in 
practice.  The  vats  were  placed  on  the  same  leveL 
Some  difficulty  was  encountered  at  tir>t  in  find 
a  suitable  form  <>t'  connection  between  the 

which  would  prevent  ition  of 

coarser  material   in   the  \  the  head  of  the 

■me  trials  the  connections  betw< 
the  vats  were  arrai  _  shown  in  FL'.   III.,  and 

a  uniform  quality  of  flow  from  val 
Then  a  silvi  imewhat  complicated  by  1 

metals  and  requiring  a  long  time  tion  t"i 

commercial  treatment  wasseh  eriment 

and  finely  ground    Two  experiment-  w.  i 
upon  this  ore.  one  with  a  single   vat,  which 
charged  with  1">I  lb.  of  ore  and  220  lb, 
tion,  and  the  other  with   four  vats  in   - 
shown  in   Fig.    111.       In  the  latt< 
solution  were  fed  into  the  head  \ 
minutes  for  eight  days,  at  the  154   lb 

<nd  220  lb.  of  solution  per  •_'  l  hours.      A 
five  da)  s,  when  the  plant 
regulai  ly,  sam]  cen  from  all  tl. 

Samplii  [  sontinued  to  th<  ght 

i  ni. 


In»n  • 


Sec- 


• 


Fig.  IIL -Urothe  and  I 
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contents  of  the  single  vat  were  also  agitated   for 
48  hours,  and  were  sampled  at  intervals. 

The  results  of  the  two  experiments  are  here 
shown  side  by  side  in  tabular  form  : — - 


tinuously,  the  time  of  agitation  would  have  been 
increased  to  38"1  hours,  an  increase  of  15*3%. 
This  loss  of  time  in  agitating  and  the  great 
expense  of  the  elevator  system  incurred  in  dis- 


Hours  of 

Agitation. 

Strength  of  Solution. 
KCN. 

Cyanide  Consumption. 
Lb.  per  Short  Ton. 

Silver  Value. 
Ounces  per  Short  Ton. 

%  of 
Extraction. 

Single 
Vat. 

Series 

Vats. 

Single 
Vat. 

Series 
Vats. 

Sing'le 
Vat. 

Series 
Vats. 

Single 
Vat. 

Series 
Vats. 

0 
12 
24 
36 
48 

•39 
•26 
•20 
•13 
•12 

•39 
•30 
•26 
•20 
•18 

0 

4-31 
5  96 

8-27 
8-49 

0 

2-84 

4-09 

5-96 

6-50 

10-82 
366 
3- 15 

2-86 

2-77 

10-91 

4-26 
3-56 
2  95 
2-34 

66 
69 
71-2 

.    72-7 

58 
68 
71-3 
77-3* 

In  the  above  sets  of  figures  those  of  the  series 
vats  refer  to  the  effluents  from  the  four  vats 
respectively.  These  experiments  and  the  advan- 
tages of  the  new  system  were  described  by 
Mennell  in  the  Mexican  Mining  Journal  of 
February,  1909.  Briefly  put,  the  advantages  of 
the  continuous  system  are  that : — 

1.  The  time  of  emptying  and  filling  vats  can 
be  employed  more  usefully  in  continuously 
agitating  the  pulp. 

2.  Individual  attention  to  the  operation  of 
each  vat  being  no  longer  necessary,  all  that 
is  required  is  a  watchman  to  see  that  all  the 
vats  are  properly  supplied  with  air,  and  that 
there  is  no  wastage  of  air. 

3.  The  cost  of  discharging  the  individual 
vats  is  done  away  with. 

4.  The  loss  of  head  is  practically  saved,  the 
level  of  discharge  being  only  about  three  feet 
below  the  top  of  the  last  vat.  Thus  the 
treated  pulp  can  flow  by  gravity  to  the  filter 
plant  instead  of  being  pumped  to  it,  as  is 
usual  with  the  intermittent  system. 

~>.     In  case  a  sudden  extra  demand  is  thrown 
upon  the  cyanide  department  of  a  mill  there 
is  more  chance  of  the  residues  from  a  con- 
tinuous system  being  lower  than  those  from 
an  intermittent  system. 
Soon  after  the  publication  of  the  results  of  the 
Mennell-Grothe  experiments,  several  mining  com- 
panies   in   Mexico  arranged    to    try  the  system 
practically,  amongst  them  the  Esperanza  G.  M. 
Company  of  El  Oro,  State  of  Mexico.    This  com- 
pany had  formerly  six   vats   in  use  on  the  inter- 
mittent system,  each  14  ft.  10  in.  x  44  ft.  8 \  in., 
for  treating   charges   of  90  short  tons  of  finely 
ground  battery  sand   (without  true  slime).       The 
pulp,   consisting  of    1    part    of    sand    to    1"8    of 
solution,  was  agitated  for   33  hours,  this  includ- 
ing half  the  time  of  filling  and  discharging,  viz., 
o-l  hours.      If  the  pulp   had   been    treated  con- 

•  This  was  confirmed  bj  the  bulking  and  re-assay  of  the  whole 
,.  ndues. 


charging  the  vats  made  the  company  decide  to 
adopt  the  continuous  system,  and  the  vats  were 
connected  by  6  in.  pipes.  The  result  was  quite 
successful,  the  transfer  of  pulp  from  vat  to  vat 
being  perfectly  regular,  whilst,  in  addition  to  the 
saving  of  labour  ai-d  cost  of  elevation,  there  was 
an  actual  saving  of  cyanide  of  ^V  lb.  per  ton, 
while  the  increased  extraction  of  gold  was  1*3% 
and  of  silver  1*5%,  the  original  gold  and  silver 
contents  being  0"1 96  oz.  and  2 •  34  oz.  per  short 
ton.  This  modified  plant  has  been  in  successful 
operation  since  January,  1910. 

Fig.  Ill  shows  the  method  of  connect- 
ing up  a  series  of  vats  for  the  continuous  system 
in  the  way  designed  by  Grothe  and  Carter,  of 
Mexico  City.  The  connecting  pipes  are  at  an 
angle  of  60°,  at  which  angle  they  are  kept  clean. 
The  flexible  pipe  connection  outside  the  vats  is 
introduced  to  do  away  with  the  effect  of  vibration 
and  unequal  expansion. 

It  will  be  noted  that  a  small  loss  of  head,  due 
to  friction,  occurs  with  a  series  of  vats,  the  level 
of  pulp  in  each  vat  being  slightly  lower  than 
that  of  the  vat  immediately  preceding  it.  In 
the  six  vats  of  the  Esperanza  mill  the  friction 
drop  from  vat  to  vat  was  about  6  in.,  or  a 
total  drop  of  about  30  in.  for  the  six  vats  :  in 
the  last  vat,  however,  the  requisite  portion  of 
the  pulp,  discharged  by  the  air-lift,  was  cut  out 
for  final  discharge  by  a  box,  12  in.  x  12  in.  x  24  in. 
placed  above  the  level  of  the  pulp  in  the  vat  : 
the  loss  of  head  with  the  six  vats  was  thus 
reduced  to  12  in. 

In  designing  an  agitation  plant  on  the  con- 
tinuous system  it  is  advisable  to  experiment 
upon  the  ore  in  a  single  vat  first.  By  plotting 
the  percentage  extractions,  say  at  the  end  of 
every  hour  of  treatment,  it  will  be  seen  when  it 
would  cease  to  be  profitable  to  further  agitate  the 
ore.  On  dividing  the  curve  by  a  series  of  equi- 
distant lines,  parallel  to  the  axis  of  the  curve 
representing  the  extractions,  into  as  many  spaces 
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as  the  number  of  vats  it   is  intended    to    cu 
will  be  seen  what  extraction  in  each  vat   may  be 
expected. 

The  air  lift  system  of  agitation  is  not  only 
valuable  for  the  cyanide  treatment  of  current 
material,  but  it  is  also  an  excellent  piece  of 
apparatus  for  the  preparation  of  accumulated 
slimes  for  their  subsequent  treatment  by  cyanide. 

In  the  Journal  of  this  Society  of  July,  1897, 
Dr.  W.  A.  Caldecott,  writing  upon  the  chemical 
conditions  existing  in  accumulated  slime,  showed 
how  the  neutralization  of  cyanicides  in  it  would 
be  effected  by  their  gradual  oxidation  through 
exposure  to  air,  and  in  March,  1898,  in  conjunc- 
tion with  John  Kelly,  he  took  out  a  Transvaal 
patent,  No.  1559,  for  an  air  lift  apparatus  tor  the 
agitation  and  aeration  of  slime  pulp  or  other 
gold-bearing  material.  This  method  of  sweeten 
ing  accumulated  slimes  by  means  of  atmospheric 
air  is  utilized  on  the  Geldenhuia  Deep  G.  M, 
Co.'s  plant  and  also  on  that  of  the  Luipaard's 
Vlei  Estate  &  G.  M.  Co. 

The  first  Company  in  the  Transvaal  to  use  the 
air  lift  principle  in  the  treatment  of  accumulated 
slime  was  the  Nourse  Mines,  Ltd.,  a  flat-bot- 
tomed vat  30  ft.  in  diameter  and  1 "_'  ft.  deep 
being  used.  The  Geldenhuis  Deep  ('<.  M.  Co.  to 
oxidize  accumulated  slime  uses  two  conical 
bottomed  vats  each  20  ft.  in  diameter  and  20  ft. 
deep,  the  vertical  depth  of  the  cone  being  5  t't. 
These  vats  have  air  lift  pipes  16  in.  in  diameter, 
in  the  lower  portions  of  the  vats,  of  one-half  the 
depth  of  the  vats  only.  Pipes  were  formerly 
used  in  length  equal  to  the  full  depth  of  the 
and  then  afterwards  tried  of  shorter  length  with 
much  more  satisfactory  results.  The  slime  is 
pulped  with  2  parts  of  water  in  a  knife  boi 
mixer  and  then  pumped  into  the  air  lilt  vats,  a 
charge  for  each  vat    being  50  tons   of  dry  slime. 

Each  vat  requires  50  t't.  of  tree  air  i pressed  to 

l1'  IK.  pressure  per  minute. 

At  the  plant  of  the  Luipaards  Vlei  Estates  < 
the     accumulated     slime     after     being     suitably 
pulped  (lime  and  lead  acetate  being  then  added), 
is  pumped  into  a  conical  bottom  vat  ol  dian 
30  ft.  and   total  depth  30  ft.,  fitted   with  an 
lift  pipe  L 8  in.  in  diameter,  26  it.  high  and   22 
in.  above  the  bottom  of  the  \ 

The    air    supply    to    the    air    lift    is   deliv<  I 
through  a  ■'■  in.  air  pipe,  centrally   placed   inside 
the  lift  pipe.     This  supph  is  utilized  only  when 
the  vat  is  full  and  it-  contents  are   ii  tion. 

But,  when  the  val  is  being  tilled  or  discharj 
tic-    air    lift    is    not    operated,    the    pulp     b 
agitated  by  air  supplied  through 
pipes    outside    the    air   li;t   tube.     The   pulp 
ceives    a    total    aeration 
up    is   follows  ;-  Fillii 


tion),  air  lift  agitation   'i.1   ho  _•.   _    7 

hours  (partial  aeration). 

The  charge  of  the  vat  i-  1  "/ii  !■ 
300  tons  of  water,  and  this  charge  is  probably  the 
large-t  single  charge  of  slime  that    i-  1    in 

the  world.     Tie-  vat  requires  about    65  cub.  ft. 
of  free  air  compressed  to  between  25  lb.  and 
11'.  per  sip  in       The  small  amount  of  sand,  which 
is  always  present  in  accumulated  -lime,  i-  di 
off  from  the  bottom  of  the  cone,  a-  in  the 
tory  funnel  of  the  laboratory,   and  sent  to   the 
tailing  wheel  of  the  cyanide  plant. 

One  ol  tie  most  useful  part-  of  the  treatment 
vat  is  a  conical  diaphragm  BUITOUnding  the  air 
lift  pipe,  whose  horizontal  in.    in 

diameter  and  placed  •_'  t:.  ~>\  in.  above  the  bottom 
of  the  vat.      This  leaves  an    annular    -  bout 

9  in.  wide  between  the  diaphragm  and  the  slop, 
ing  side  of  the  vat,  through  which  the  pulp 
passes  to  the  air  lift.  This  arrangement  entirely 
prevents  the  banking  up  of  material  around  the 
mouth  of  the  air  litt,  and  reduces  the  chance  of 
fine  sand  collecting  on  the  sloping  side  of  the  vat 

.e  the  diaphragm.     In  general  it  enabli 
vat  of  larger  diameter,  and  consequently  of 
capital    co8l    per   ton  .   to  be  used  than 

without  its  use. 

The     accumulated    -lime    after     oration    tn 

liient  i-  pumped  t>>  the  current  slime  plant  for 
cyanide  treatment.  The  following  ;ivi  ! 
figures  from  a  three  month-'  inn  show  such  highly 
satisfactory  results  ,i-  to  warrant  more  attention 
being  paid  to  this  method  ol  ti  t  imu- 
lated  slime  : 
Value  ofCha  .  ...    2460  dwt. 

„     ..    Residue  ...    0278 

Percentage  Extraction        vv  ~ 
Lime  consumed  per  ton       1  v  <  179 

im cyanide  per  ton  lb. 

i  acetate  per  ton      ...    0*1 21  lb. 
The  total  work  in  connection  with  the 

in.  nt  of  this  slime  is  3  v  Id.,  which  inch 
1  ."»  3d.  for  collecting  and  pulp 
'I  he  Bro*  n  val  •  us<  d 

tment  of  blacksand  Atthe  plai 
k  Pro]  Mines,  Ltd  ft  vat,] 

in    dian, 

16  It.  •  '•  in.  !  i   I"  in.  in  d 

ting   12 

nd  is  previous!)  ind   in 

mill.  be  pulp 

on    ' 

until    all    -  luble    Riilpl 

i 

then  intl 

■ 
comi 

J 
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the  value  of  the  decanted  solution  indicates  com- 
pletion of  the  treatment.  After  each  decanta- 
tion,  a  centrifugal  pump,  connected  with  the 
bottom  of  the  vat,  and  discharging  externally 
into  the  top  of  the  vat,  is  used  to  withdraw  any 
sand  which  may  have  settled  at  the  bottom  of 
the  cone  below  the  air  lift  and  put  it  into 
general  circulation  again. 

The  head  samples  assay  about  10  oz.  gold  per 
ton,  and  over  97%  extraction  is  obtained  on  this 
value  of  sample  with  a  cyanide  consumption  of 
only  2  lb.  per  ton. 

The  air  lift  has  been  in  use  for  the  elevation  of 
various  liquid  materials  since  1892  :  in  Western 
Australia  it  was  used  for  pumping  battery  tailing 
in  1902  :  and,  although  F.  C.  Brown,  as  men- 
tioned before,  introduced  the  central  air  lift  tube 
into  his  tall  agitation  tas  in  1904,  Mr.  A.  F. 
Crosse  actually  used  the  air  lift  on  the  Rand  for 
the  experimental  agitation  of  slime  in  1903. 

The  following  is  a  list  of  published  articles, 
bearing  directly  or  indirectly  upon  the  subject 
of  the  cyanide  treatment  of  pulp  : — 


The  smaller  sizes  of  these  mechanical  agitators 
are  often  arranged  so  that  the  stirring  gear  can 
be  raised  out  of  the  pulp,  when  a  stoppage  is 
imperative. 

The  Blaisdell  agitator  is  one  with  a  stirring 
paddle  gear,  driven  by  electro-motor  and  supported 
on  a  moving  bridge,  which  can  be  moved  over  a 
row  of  agitation  vats.  The  stirring  gear  can  be 
raised  out  of  the  vat  so  that  it  can  be  transferred 
to  another  of  the  series  of  vats,  the  agitation  of 
charges  in  this  system  being  intermittent.  A 
centrifugal  pump  on  the  bridge,  also  motor 
driven,  is  used  to  withdraw  the  pulp  and  then 
aerate  it  by  spraying  it  back  into  the  vat  again. 
This  system  is  very  expensive  to  instal  and 
operate,  and  is  not  suitable  for  a  pulp  that 
requires  continuous  agitation. 

The  Hendryx  agitator  has  a  conical  bottom 
vat  and  a  central  tube,  through  which  the  pulp  is 
raised  by  a  high  speed  screw  propellor,  driven  by 
a  vertical  shaft  in  the  tube.  It  is  expensive  to 
operate,  18  h.p.  being  necessary  to  agitate  a  pulp 
containing  100  tons  of  solids.     (Ref.  No.  8.) 


Ret 

No. 

Title  of  Article. 

Author. 

Publication. 

Date  Published. 

1 

Agitation  by  Compressed  Air 

F.  C.  Brown 

Mining  &  Scientific  Press 

Sept,  26,  1908 

2 

Continuous  Cyanide  Treatment 

J.  Leslie  Mennell 

Mexican  Mining  Journal. 

February,  1909 

3 

Cyanide  Lixiviation  by  Agitation 

Walter  M.  Brodie 

Engineering  and  Mining 
Journal. 

April  3rd,  1900 

4 

Treatment  of  Ore  Slime 

Andrew  F.  Crosse 

The  Journal  of  The  Chemi- 
cal, Metallurgical  and 
Mining     Society      of 
South  Africa. 

November,  1909 

5 

Hydraulic  Agitation  in  Cyaniding 

Mining  <(•  Scientific  Press. 

April  20,  1910 

6 

Cyanidation  of  Concentrate 

A.  E.  Druckcr 

Muring  &  Scientific  Press 

March  19,  1910 

7 

Continuous  Pachuca  Tank  Agita- 
tion at  the  Esperanza  Mill 

M.  H.  Kuryla 

Mexican     Institution    of 
Mining  &  Metallurgy 

April  1910 

- 

Methods  of  Pulp  Agitation 

Lloyd  M.  Kniffin 

Mining  <i  ■  Scien  Ufic  Press. 

June  4,  1910 

9 

Note-   on   Cyaniding  in    Pachuca 

Tanks  and  the  Continuous  System 

A.  Grothe 

Mexican  Mining  Journal. 

August,  1910 

10 

The  New  Esperanza  Mill  and  Mill- 
ing Practice 

Clias.  Hoyle 

Mexican  Mining  Journal. 

August,  1910 

11 

A  new  Cyanide  Device 

Lee  Eraser 

Mining  <k  Scientific  Press. 

Oct.  15,  1910 

12 

A  Modification  of  the  PaehucaTank 

Amos  J.  Yager 

Mining  <t-  Scientific  Press. 

Dec.  22,  1910 

13 

A   Cyanide    Plant    constructed    of 
Masonry 

John  H.  Eggers,jr. 

The  Pacific  Miner. 

Jan.,  1911 

14 

Mechanical  and  Air  Agitation  for 
Slime  Treatment 

A.  W.  Warwick 

The  Mining  World. 

Jan.  1911 

Reference  lias  been  made  before  to  the  use  of 
hanical  agitators,  viz..  those  in  which  the 
pulp  is  stirred  by  rotating  paddles.  In  these  it 
La  not  possible  to  use  a  thick  or  very  sandy  pulp, 
and  in  the  majority  of  them  air  is  introduced  into 
the  pulp  generally  by  an  air  jet  at  the  bottom  of 
th"  vat,  but,  in  some  cases,  in  small  jets  along 
the  agitato)  paddles,  it  having  been  delivered 
through  the  hollow  shafting  of  the  agitator  gear. 


In  the  Just  systtm  of  agitation  recently  intro- 
duced and  in  use  in  Guanajuato,  Mexico,  air 
from  a  blower  is  introduced  through  a  special 
porous  brick  floor  in  the  bottom  of  a  vat,  agitating 
9  ft.  of  pulp  above  it.  It  will  probably  be  found 
in  practice  that  the  bricks  will  become  choked 
with  lime  salts,  and,  if  so,  cleansing  would  be- 
troublesome. 
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Mr.  A.    F.  Crosse's   method  of  decanting  an 

overflow   from   an    agitation    vat    seems  to    b 
been  useful  to  inventors. 

In  the  Paterson  vat  this  principle  is  made  u  >• 
of  as  well  as  that  of  the  Brown  vat,  the  decant  il 
solution,  free  from  sand,  being  passed  outside  the 
vat  and  drawn  through  a  centrifugal  pump. 
This  delivers  the  pulp  again  to  the  bottom  of  the 
lift  pipe,  taking  the  place  of  the  air  of  the  Brown 
vat.  The  makers  give  4.1,  li.p.  a<  the  prob 
power  required  to  agitate  50  tons  of  (dry)  slime 
in  a  15  ft.  x  45  It.  vat.  By  way  of  comparison 
it  may  be  noted  that  in  a  Brown  vat  of  the  same 
size  at  the  Hacienda  San  Francisco,  ;it  Pachuca, 
112  short  tons  of  (dry)  "  slime  "  are  agitated  with 
about  2  h.p.     (Kef.  No.  5.) 

Mention  has  been  made  above  to  the  use  of  a 
shortened      air-lift     pipe     in     the     vats    of    the 
Geldenhuis  Deep  G.M.      Amos  J.  Yager  (Kef.  L2 
has   recently  described  some  experiments  mad 
the  modifying  of  the  air  lift  pipe  of  a  Brown  vat,  as 
shown   in   Fig.  [V.,   No.  1    showing  the  normal 


\. 


Fig.  IV. 

arrangements.    He  obtained  better  extractioi 
silver  ore  successively  with  No.  2,  No.  3  and  No. 

4  arrangement-,  and  finally  adopted  No.  1  BS 
standard.  A.  W.  Warwick  (Ref.  11)  also  alludes 
to  the  shortening  of  the  air-lift  pipes  in  Brown 
vats  at  the  Stratton's  Independence  Mill,  at 
Cripple  Creek,  to  two-thirds  of  their  fori 
length.  Tne  result  of  shortening  of  the  air  lift  pipe 
is  the  spreading  out  of  the  rising  pulp  above  the 
pipe  as  is  shown  diagrammatically  in  Fig.  V., 
consecpiently  more  use  is  made  of  tin-  air  from 
the  air  lift  ;  hut  it  is  doubtful  if  this  modification 
would   l>e   used   satisfactorily  in  the  contino 

Stem  of  agitation. 

Vertical  circulation  pipes   in  a  Brown 
shown    in     Fig.    VI.,    with    their    upper    orif 
which  are   prot<   ted  by  goosenecks,  just  I ■■ 
the   Burl  ice  of  the  pulp,  and  lower  oril   • 
the    mouth   of  the    air    lift,   wen  >•} 

\V.   M     Brodie.      Their  use  was  mainly  the 


Pro.  \  i 

vi  ntioii  of  i  boking  by  b<  the 

on  ning  of  the  air  lift,  and  with  tin  m  lees  air  in 

h  ijuin  d    tO    start  '  '  down. 

The  i.  iir  lift   \   • 

Zantbms   M  '<-h  with  two  air  lifts  and 

tinui  '  ''ion  and  -  ;     in 

VII.  b  I  bn  II 

■ 

In  conclusion,  I  ben  '"  ,1,M 
Superintending    Ei 

\  .   1-  1.,  for    | 
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Fig.   VII. 

lis'i    the    working    data    of    the    Luipaard's  Vlei 
Estate    and    the    Simmer    and     Jack     treatment 

plants. 

The  President  :  This  is  another  very  good 
paper  indeed,  and  I  am  sure  you  will  accord  a 
very  hearty  vote  of  thanks  to  Mr.  Allen.  I  believe 
it  is  his  maiden  effort  in  this  Society,  but  you 
can  see  he  is  already  an  expert,  especially  at 
diagrams. 


NOTES  ON  THE  MATTE  ASSAY. 


(Read  at  December  Meeting,  1910.) 


By  L.  J.  Wilmoth,  A.I.MM,  M.Am.I.M.E. 


DISCUSSION. 

Mr.  T.  Graham  Martyn  (Membtr):  Mr. 
Wilmoth  has  made  a  very  useful  contribution  to 
our  methods  of  assaying  cupriferous  materials, 
but  referring  to  the  literature  of  the  subject  he 
says,  "  I  ....  as  yet  have  found  no  mention 
of  matte  except  as  an  unintentional  product  in 
the  assay  of  such  material  as  pyrite.  In  all  cases 
the  production  of  a  matte  under  these  circum- 
stances is  condemned,  and  rightly  so,  as  it  is 
always  accompanied  by  unreliable  results." 

In  my  opinion  the  last  clause  is  too  sweeping 
as  I  have  found  that  provided  the  slag  is  suffici- 
ently acid  and  fluid  to  permit  of  clean  separation 
of  the  matte  from  it  one  gets,  if  anything,  a 
better  recovery  of  precious  metals  from  the  slag 
when  the  lead  button  is  sulphury,  or  a  matte  is 
formed,  than  when  a  soft  button  is  obtained. 
The  reasons  why  the  sulphury  button  is  objected 
to,  are,  I  take  it,  first  because  a  further  operation 


is  required  for  purifying  the  lead  before  cupelling 
which  requires  time  and  attention  and  involves 
some  risk  of  loss;  and  secondly  because  if  one  is 
not  on  the  look  out  for  it  there  is  great  risk  of 
losing  part  of  the  brittle  lead  or  adherent  matte 
in  cleaning  off  the  slag.  It  is  not  at  all  surpris- 
ing to  me  therefore  to  find  that,  when  care  has 
been  taken  to  produce  a  slag,  a  matte  and  a  lead 
button  easily  separable  from  each  other,  the  slag 
has  been  unusually  clean  from  precious  metal  and 
the  matte  has  carried  no  more  or  perhaps  less 
than  would  ordinarily  have  been  lost  in  the  slag. 
The  surprise  to  me  is  that  it  has  not  come  under 
one's  notice  before,  as  an  alternative  to  ths  un- 
satisfactory or  troublesome  methods  in  use  for 
the  assay  of  cupriferous  materials  for  gold  and 
silver.  The  author's  results  should  have  led  him 
I  think  to  carry  his  method  a  stage  further,  and 
I  would  suggest  the  retreatment  of  his  matte  by 
his  own  method  instead  of  his  resorting  to  scori- 
fication  which  in  my  own  experience  confirmed 
by  his  results,  is  much  less  reliable. 

Taking  the  fir  t  results  given  in  his  paper  and 
comparing  the  matte  assay  with  the  scorifica- 
tion  assay  a  little  more  in  detail  than  he  has 
done : — 

Assume  that  the  result  of  the   "combination" 
assay  gives  the  true  value,  viz.,  10'49%  then   the 
uncorrected  matte  assay  recovered  99 '24%  of  the 
fine    gold,    leaving    0"76%    in    matte    and    slag, 
whereas  the  scorification    method  only  recovered 
9829%,    leaving    I  71%    in   the   slag  or  lost  by 
volatilisation.      The    above    0"76%   was  partially 
recovered    by    scorification  ;    taking    the    actual 
weights  instead  of  percentages  out  of  7  6  nig.  lost 
in  the  matte  assay,  28  mg.  were  recovered  from 
matte   by   scorification   and   0T7    mg.    from   the 
slags.      Had  he  treated  this  matte  as  in  his  later 
assay   of   copper    matte   1    am    of  the  opinion  he 
would  have  obtained  a  better  recovery  and  might 
very  possibly  have  improved  on  the  '"  combination 
assay  "  result.      I  hope  that  before  he  replies  to 
the  discussion  he  will  find  an  opportunity  of  try- 
ing the  experiment.     It  would  probably  improve 
the  gold  assay  in  both  stages  to  add  silver  before 
hand  if  not  already  present  in  excess,  say,  to  the 
extent  of  at  least  three  times  the  gold.     I  have 
usually  obtained  a  higher  result  by  running  down 
rich  sulphide  ores  with  excess  of  litharge  or  red 
lead,  a    little  soda  carbonate  and  silica  or  borax, 
if  necessary,  than  by  scorification,  the  latter  being 
a   method    which  in   consequence  I  avoid  except 
for  reducing  the  size    of  buttons  or  for  assaying 
rich    alloys.     It    appears    that    the    author    has 
devised  a  method  which  may  render  scorification 
entirely  obsolete  and  the   results  of   experiments 
on    the    lines    indicated    above    would    be    most 
interesting. 


March  1011 


F-  U  •   Watson     .V-< 
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NATIVE    K)()D    SUPPLIES    AND    THEIR 
QUALITY. 


(Head  at  January   M<>  ting, 


By  F.  W.  Watson,  B.Sc.    Lond.),  F.I.C.,  F.i    - 
'  Member^. 


DISCUSSION. 

Dr.  J.  McCrae  (Member,  :   With  Mr.  Wat 
general  contention    that    the    food  stuffs  sup 
to  compounds  should   lie  subjected  to  control  by 
examination,  T  have  the  greatest  sympathy,  but 
with   his    idea    of    purchasing 
excluding  meat  and  fresh 

proximate  analysis,  1  canm  ithor 

says  that  up  to   the   present    very  little  has 
done  to  test  the  articles  <>!  diet  supplied  to  com- 
pounds.      This    statement     reflects     mi    chose 
responsible  for  the  conduct  of  compounds,  ai 
sonic  extent    on   the    Inspectors    of  tic-    N 
Affairs    Department.     I    cannot    -peak    for    the 
compound    authorities,     but     I     may    say    that 
samples    tie   frequently  taken  by  officen 
Native  Affairs   Department   for  examination.     I 
thinkthat  if  the  author  were  fully  conversant  with 
the  tacts  lie  would  modify  his  view  that  I 
been    done  ;    indeed,    he   would    find    that    many 
people  are  alive  to  the  question  of  the  quality  of 
the  foodstuffs  supplied  to  native  labourers 

The  author  quotes  two  analysis  of  maize, 
for   comparison,    one   analysis  of   flour,  j     These 
analyses  do  not  teach  us  anything  new.  and  from 
such  proximate  analyses  it  would  be  difficult  to  de- 
duce which  is  the  most  valuable  foodstuff.     It  i- 
probable  that  the  whole  maize  might  work  oul 
of  tho    highest    monetary    value    if   the  valuation 
were    made    on    the   amounts   of   fat,  protein  ami 
carbohydrate  contained   in    each    foodstuff;  but 
surely  a  great  advantage  is  achieved  by  remo 
tic  large-piece  fibre  (in  the  husk)  from  the  whole 
maize,  even  if  in  the  pi  mul- 

taneously  reduced  owing  t"  removal  •>!  the 
embryo.  It  is  for  reasons  Buch  a-  this  thai  I 
i  _  ird  it  as  inadvisable  to  purchase  foodstuff*)  in 
general  on  a  proximate  analysis.     In  purcha 

nide,   it    is  only  cyanide  which   is  w 
anything    else    present    is    useless   or    harm 
With  maize  meal   the  case   i-  entire! 
the  carbohydrate  is  the  valuable  constitui 

protein    and     fat,     COO,    are    useful  :     but, 

mechanical   action,   1 1 1 . i y    not   the  fibi 
appreciable    value    (provided    ii 
coarse  pieces),  and   who  would  I 

it  that  tic  mineral  mattei  I 

that  what  i-  of  ii-e  in  the  exam  in 
flours   ami   meals    i-    I 
required   is  supplied,   mid   supplii  'lie 


!  i-  in  a  condit 
The   author    tells    us    tint    he    ! 
ny  sam  | 
any  suspicion  could  I  can  only  tbii 

hi-  . 

found  m  comp 

time  the  author    may  com  ,ldv 

i  il-eateii  sampli 

1    WOUld     like    here     to     make     it 
th  it    1    am    no   opp  'in-lit 
"ii  I  .    1    would  adi 

analysis  of  |  |11>t  m  ,,,,|,  ti,e 

I'll-  l,   but    t 

f    is    lot    ••'■  d    with  w  ,• 

the  I!  md.  v  at  jt 

approxi  usually 

composition. 

The     author    quol 
nut.-.     Clearly  samples    D 
adulterated,    should    !• 

ana:  ,  show, 

the 

only  pure  | 

how  -hat   the    p| 

I  nuld  b<  by  the 

content,  fresh m 
and  general  • 
Although  a  definite  amount  ofgroui  may 

Bed  in  a  dii 
tin-   lniiii  in   frame  th  it   precisely    this  tity 

u   t"  tl  msumed 

i-  wholly   different   when   ground-nul 
purchased   for  oil  ion :  hei  oiL 

and  the  oil   only,    which    i-  ,,i| 

mak  in  depends  entirely  on  how  much  oil 

le  ("i-  I 
i 

I  r   in    bi  ilk 

I 
which     he     wan' 
lis. 
Tic-    antler     | 

I       i 
i-  in 

tain-  ail  the 
fullj 

I 

Prote  ii  IS 

ployi 
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and  if  the  nuts  are  cold-pressed  the  digestibility 
of  the  protein  will  probably  not  be  reduced. 

In  reference  to  cocoa  the  author  quotes  Dr. 
Hutchison.  The  quotation  appears  to  me  to  be 
inapposite.  The  "impossible  quantity"  is  not 
of  cocoa,  but  of  water.  I  do  not  think  that  any- 
one imagines  that  they  derive  any  large  amount 
of  nutriment  by  drinking  a  cupful  of  the 
beverage,  yet  for  the  quantity  taken  (and  surely 
that  must  be  strictly  borne  in  mind)  cocoa  is, 
undoubtedly,  a  valuable  foodstuff. 

In  his  section  on  Kafir  beer  the  author  says 
that  "  three  per  cent,  of  alcohol  by  weight  is  the 
maximum  allowed."  It  is  regrettable  that  the 
Ordinance  (Xo.  32  of  1902)  is  not  so  specific,  for 
it  only  states  "  three  per  cent,  of  alcohol,"  and 
leaves  the  question  of  how  the  alcohol  is  to  be 
measured  quite  open.  Personally,  I  would 
prefer  that  the  measurement  be  by  volume, 
because  I  think  that  that  form  of  statement  has 
more  significance,  and  because  alcoholic  beverages 
are  both  purchased  and  consumed  by  volume. 

Evidently,  the  Kafir  beers  which  have  come 
under  the  author's  notice  have  been  very  mild. 
I  have  been  less  fortunate  !  It  has  been  my  lotto 
examine  Kafir  beers  from  many  compounds,  and 
I  have  frequently  found  as  much  as  8  per  cent. 
by  volume  of  alcohol,  and  even  11  per  cent,  has 
not  been  unknown.  1  should  be  glad  to  know  if 
the  author  followed  the  increase  in  the  acidity 
of  that  sample  of  Kafir  beer  in  which  he  made 
observations  on  the  increase  of  alcohol  during  21 
days.  It  would  be  of  interest  to  know  why 
fermentation  ceased  when  the  alcohol  had  reached 
only  3"84  per  cent,  by  weight.  One  might 
hazard  the  guess  that  acetification  was  proceed- 
ing almost  as  quickly  as  fermentation  ;  possibly 
the  acetic  acid  formed  had  inhibited  the  growth 
of  the  yeast;  or  possibly  there  was  some  interfer- 
ence with  the  saccahrification  of  the  starch.  There 
can  be  no  question  that  Kafir  beer  ordinarily  has 
the  potentiality  for  becoming  as  strongly 
alcoholic  as  unfortified  wine.  So  long  as  acetifi- 
cation is  prevented,  fermentation  will  normally 
proceed  until  the  growth  of  the  yeast  is 
inhibited  by  the  alcohol  formed,  which  takes 
place  when  the  proportion  reaches  approximately 
15  per  cent,  by  volume.  I  think,  however,  that 
the  author  is  very  near  the  mark  when  he  says 
that  Kafir  beer  remains  Ik  low  the  maximum 
allowed  by  law  (even  assuming  that  the  law  is  to 
be  read  as  '■'>  per  cent,  by  volume)  up  to  four 
days  after  commencing  to  brew 

The  question  of  the  examination  of  the  food- 
stuffs employed  in  compounds  is,  undoubtedly,  of 
vast  importance,  and  1  trust  that  the  author's 
communication  will  do  much  towards  directing 
attention  to  the  subject.  Such  examinations  by 
leading     to     the     detection    of     spurious    goods 


can      result    only     in     benefit     to      the     native 
labourers,  and  it  can  do  much  for  honest  trade. 

It  would,  perhaps,  be  of  interest,  and  might 
stimulate  investigation  if  the  author  could  lay 
before  the  Society  some  statistics  showing  the 
extent  to  which  adulteration  of  foodstuffs 
supplied  to  compounds  is  practised.  I  may  say 
that,  during  the  past  five  or  six  years,  of  the 
foodstuffs  examined  under  Municipal  Bye-laws  in. 
the  Transvaal,  the  samples  which  have  been  found 
to  be  grossly  adulterated,  or  have  been  condemned 
as  unfit  for  human  consumption,  have  varied 
between  15  and  20  per  cent,  of  those  examined. 

The  President :  I  am  sure  we  should  thank 
Dr.  McCrae  for  his  valuable  contribution,  and  I 
am  sure  you  will  all  agree  with  me  that  his  labora- 
tory note  books  are  probably  full  of  other  data 
valuable  to  the  mining  industry  which  he  might 
give  us.  I  have  a  suggestion  to  make  myself 
concerning  the  composition  of  mealies.  Some 
two  or  three  years  ago  the  Journal  published  an 
abstract  to  the  effect  that  the  proteid  of  mealies 
(namely  zein)  is  an  unsuitable  diet  when  taken 
by  itself  for  human  beings.*  This  may  have 
something  to  do  with  the  inefficiency  of  the  Kafir 
we  hear  so  much  about. 

Mr.  F.  J.  Pooler  (Associate):  Mr.  Watson's 
paper  has  opened  up  for  discussion  one  of  the 
most  debateable  questions  with  which  chemistry 
deals,  and  while  one  is  struck  with  the  care  and 
industry  displayed  in  his  analyses,  it  seems 
doubtful  whether  all  such  work,  even  where  a 
fair  standard  of  accuracy  is  aimed  at,  as  is 
evidently  the  case  here,  has  more  than  an  aca- 
demic value,  and  such  remarks  as  I  have  to  make 
will  be  not  in  the  nature  of  criticism  of  results 
of  Mr.  Watson's  work — such  presumption,  I 
hope,  is  not  mine — but  a  general  criticism  of  the 
chemical  methods  at  present  in  vogue,  which 
methods  purport  to  give  an  indication  of  food- 
values  of  various  food-stuffs. 

One  would  ask  of  what  importance  is  it  to 
ki  ow  the  percentage  of  fats  in  various  nuts 
unless  one  knows  the  average  amount  of  energy 
derived  from  those  nuts  by  an  average  human 
system?  The  human  body  is  not  a  retort  or  a 
distillery,  and  while  it  may  be  extremely  in- 
teresting to  know  the  percentage  of  nitrogenous 
matter  in  maize,  it  is  of  little  apparent  practical' 
importance  without  the  additional  knowledge 
that  1  gm.  of  such  proteicl  matter  represents  so- 
much  actual  flesh-forming  power  to  the  average 
man.  Then  the  question  arises,  "What  is  the 
average  man  1 "  from  a  dietetic  point  of  view, 
and  it  is  of  importance  to  know  if  1  gm.  of 
albumen  forms  the   same   quantity  of   flesh  in  a 

*  P.  (J.  Hopkins,  The  Analyst,  Dec,  1906,  p.  3S(i  ;  this 
Journal,  Vol.  viL,  May,  l!>o7,  p.  3S(1 ;  also  Journal  Chemical 
Society  (London),  Abstract,  1909,  ii.,  594  ;  1910,  i.,  598,  and  ii.,  625. 
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head  worker  as  in   a  hand  ami  muscle  ... 

(It  is  stated  in  -Mil'-  cases  that    tin-  1-  -  .     has 

it  ever  been  proved  experimentally  .') 

Again,  of  what  practical  value  is  "calorific 
values  of  foods,"  expressed  in  kilogram  calo 
per  1  gm.  of  food-stuff  burnt,  unless  it  be  first 
shown  that  in  the  human  system  the  power  of 
deriving  benefit  from  the  combustion  ••!  the 
foodstuffs  is  any  nay  a  function  of  the  relative 
potential  energies  so  determined  I  Quoting  from 
"Hygiene  Advanced,"  R.  A.  Lyster  (M.D., 
D.P.H.),  M.O.H.  for  Hampshire,  1  find  the  follow- 
ing  on  such  determinations  :  "The  figures  thus 
obtained  are  not  of  any  great  practical  value, 
because  the  different  food-stuffs  have  different 
uses,  and  are  not  mutually  replaceable  ;  m 
over,  they  are  not  in  all  cases  broken  down  in 
the  body  in  the  same  nay  as  they  ire  experi- 
mentally in  the  laboratory."  One  might  add: 
The  question  whether  they  are  broken  down  in 
the  bod)'  at  all  is  an  important  one.  and  also,  i- 
the  metabolism  in  the  intestinal  organs  of  the 
Kafir  the  same  as  that  in  the  white  man  .'  This 
question  is  not,  perhaps,  as  foolish  as  it  seems, 
when  we  consider  that  the  Kafir  can  live  almost 
entirely  on  mealie  pap,  supplemented  by  a  little 
fat,  which  is  not  generally  accounted  a  p<  rl 
food  by  white  authorities,  and  which  is  said  to  be 
unstated  to  the  needs  of  our  Indian  pass 
resisters. 

Further,  can  it  be  shown  that  the  human 
Bystem  is  able  to  derive  energy  from,  Bay,  nut 
oil  in  proportion  of   9'21,  while    an  equal  W( 

-agar,    digested   by  an  entirely  different   pro- 
cess, gives  to   the  system   a  quantity  oi 
proportional  to  '  ■(>•_'  on  the  same  scale  '      Again, 
it  seems  scarcely  to  follow  that  b  the  pei 

centage  of  nitrogenous  matter  in  mealie  meal  is 
found    to  be    10*28  and    in     pea    nut-    _".'  69, 
that     these    value-   represent   the    flesh  forn 
powers  of  the  respei  tive  fo<  ds  "ii  the  Bame  scale  ; 
for,    though    in   general    the  digesthe  proa 
will  l.e  the  same,  it  i-  not   yet  apparent  that  the 
body    derives   equal  benefit    from    cimilar 
constituents   which   exist   under   different   condi- 
tions and  mixed  with  the  different  proportioi 
other  constituent-,  all  to    be  d 

the  various  food.-. 

It  -een i-  as  though  the  chemist,  working 
i-  rather  wasting  valuable  time  in  attemptii  i 
fix    food-values   by    analysis,   foi   Bince  the 
tariai:  and   fruitarian  differ  to  m  eai  h  ol 
from  the  mixed  diet  man    in    their   idi 
tive   food   value-  on  the  human  system,  and  all 
three  differ  from  the  cannibal,  "t   what  valui 
the   fat  extraction   apparatus   and    the    In  •  ^'^■^^ 
estimation     except    that     in 

jit   current    id 
the  analyst    i-   enabled   I 


.in    foo,;. 

el  ire   any    considi 

III  ide     ill     1 1 

sent  is  an  art  oi  iwork    indulged    in  by  all 

with     a    delightful     empiricism 

amusing    if  it-  results  were    n 

the  whil  to  day      it    will    tx 

the  chemist  and    the    physiologist  to  work  h 

in  hand,    the    former  analysing    and    cli 

proteids,       .     s,   Jsc.,  into  various   - 

(tor  it  i-  unthinkable  that  "nitrogem 

i-  sufficiently  informative),  while  the  I  itt 

hi-  BUbjeCtS    and     lllea-         -     _  .in   ill   Weight.     ; 
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The  differences  in  the  fat  contents  are  notice- 
able, though  all  Mr.  Watson's  samples  fall  within 
the  rule  that  "No  cocoa  shall  contain  less  than 
20  *  of  fat."  Is  this  an  example  of  an  old  saying 
in  England,  that  "  Anything  is  good  enough  for 
the  colonies  !  "  The  point  1  wr-uld  make  here  is 
that  it  is,  on  the  face  of  it,  absurd  to  say  that 
such  and  sr.ch  a  food-stuff  is  of  greater  value 
than  another,  unless,  as  Mr.  Watson  states, 
"  some  guarantee  from  the  seller  "  is  required, 
and  yet  how  such  can  be  given  is  not  oovious 
when  such  great  variations  are  shown  by  the 
analyses,  and,  finally,  if  such  guarantee  is  given, 
what  guarantee  is  obtainable  that  the  food  so 
obtained  is  going  to  do  the  work  it  is  popularly 
supposed  to  do,  for  "  one  man's  meat  is  another 
man's  poison  "  is  probably  as  true  for  the  Kafir 
as  for  the  white  man. 

In  apologising  for  so  lengthy  a  criticism  of 
certain  general  principles,  my  excuse  is  that  this 
is  a  matter  that  concerns  us  all,  not  only  from  a 
chemical  but  also  from  the  every-day  point  of 
view  of  general  health  and  working  powers, 
which  are,  after  all,  closely  all  ed  to  working 
costs. 


THE  SHRINKAGE  METHOD  OF  STOITNG 
AT  THE  FERREIRA  GOLD  MINE. 


{Read  at  November  Meeting,  1010.) 
By  G.  Hildtck  Smith.  B.Sc,  F.G.S.  (Member). 


REPLY    TO    DISCUSSION. 

Mr.  G.  Hildick  Smith  (Member)  :  I  am  sorry 
to  notice  that  except  fcr  several  practical  points 
brought  forward  by  Mr.  Johnson,  nothing  worth 
noting  lias  been  mentioned  with  regard  to 
shrinkage  stoping,  although  there  are  many  points 
which  could  have  been  improved  upon  in  the 
actual  case  described.  It  is  very  true  that  often 
the  best  way  to  learn  something  about  anything  is 
to  -tart  by  making  some  foolish  remark  about 
it  and  then  waiting  for  the  inevitable  "  rise."  I 
certainly  got  "rises''  in  three  places  over  my 
remark  concerning  the  novelty  of  shrinkage  stop- 
ing on  the  Rand.  On  this  point  I  stand  corrected 
by  the  older  and  more  experienced  members,  but 
it  is  certainly  unfortunate,  in  the  interests  of 
mining  men,  that  the  valuable  experiences  of  such 
members  as  .Mr.  Saner  and  Mr.  Coombe  are  in 
danger  of  being  buried  with  them,  instead  of 
being  a  guide  to  others  who  are  less  fortunate  in 

the  way  of  e.xperie: 

As  to  Mr.  Saner's  remarks  concerning  the  ques- 
tion of  keeping  the  mill  going  at  any  cost  1  would 


Hygiene  (Advam 


suggest  to  him  that  when  "  pushed  "  the  best 
thing  to  do  would  be  to  mill  waste,  just  to 
keep  the  ball  rolling,  but  this  of  course  is  not 
new  either,  and  was  probably  resorted  to  exten- 
sively in  the  "  early  days."  Poor  unfortunate 
old  workers  they  must  by  this  time  know  all  the 
moves  on  the  board,  but  apparently  they  do  not 
always  do  the  right  one.  As  to  keeping  the  mills 
going  it  would  certainly  be  necessary  that  a 
certain  reserve  of  broken  ore  should  accumulate 
underground  before  milling  was  commenced,  but 
once  having  started  milling  it  would  not  be  more 
t  ifficult  to  keep  breaking  ground  at  the  required 
milling  rate  by  the  shrinkage  method  than  by 
the  usual  underhand  method.  As  to  the  question 
of  shortage  of  labour,  circumstances  might 
easily  arite  in  which  a  good  reserve  of  broken 
ore  underground,  broken  perhaps  at  a  period 
of  sufficient  labour,  might  help  the  mine  in 
tiding  over  successfully  a  period  of  shortage  of 
labour. 

With  regard  to  Mr.  Coombe's  remarks  as  to 
setts  being  unnecessary,  it  was  found  that  setts 
were  much  handier,  and  made  a  much  better  job 
than  poles  and  lagging,  and  in  addition,  when  the 
ore  is  finally  run  off,  the  sett  planks  may  be 
taken  out  again  and  used  for  lagging,  shaft 
setts,  etc.  Throughout  the  building  up  of  about 
550  ft.  of  setts  not  more  than  two  complete  setts 
were  destroyed  by  blasting  or  what  not.  A  method 
far  preferable  to  setts  or  poles  and  lagging  is  that 
employed  at  the  Treadwell  mines,  wheie  winzes 
and  raises  are  so  placed  that  by  leaving  pillars 
along  each  side  of  them  the  winzes  and  rai.-es 
form  the  pass  ways,  and  require  no  timber  at  all. 
This  is  one  of  the  points  which  might  have  been 
improved  upon.  Another  improvement  I  might 
mention  is  the  use  of  |  in.  round  iron  clamps  spaced 
at  convenient  intervals,  in  preference  to  the  ladders 
described  in  the  original  paper.  Still  another  im- 
provement is  the  replacing  of  the  iron  doors  of  the 
ore  pass  boxes  (see  Fig  V.  of  the  paper),  by  iron 
straps  and  planks  (as  shown  at  e,  Fig.  II.  of  the 
paper.  Again,  with  regard  to  jumpers  it  was 
found  that  a  line  of  pipes  down  which  jumpers 
could  be  let  fall  became  too  easily  jammed  with 
fine  stuff  to  be  satisfactory.  I  just  mention  these 
points  enpassant  as  they  may  be  of  interest. 

Mr.  Coombe  seriously  questions  my  costs  of 
box  installation,  but  as  he  omits  to  say  whether 
he  thinks  the  costs  too  high  or  too  low  I  cannot 
comment  upon  it. 

Referring  to  Mr.  Johnson's  remarks  with 
regard  to  the  ore  passes  being  run  up  with  as 
little  bend  as  possible,  this  is  important  from  the 
point  of  view  of  the  wear  of  the  wall  plates, 
which  quickly  become  cut  through  by  falling 
rock    wherever    an    appreciable  variation    in  the 
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angle  of  dip  occurs.  Without  going  into  inncfa 
detail  I  do  not  see  bow  Mr.  Johnson  makes  the 
ccst  per  machine  shift  for  air.  etc.,  come  to  9s. 
From  the  data  he  has  before  him,  i.e.,  L0'48  tons 
per  machine  shift,  cost  of  explosive  8*06d.  per 
ton,  and  a  total  cost  per  ton  of  :5s.  Id.,  the 
per  machine  shift  might  be  made  up  to  1  J*,  f',,1. 
for  air,  etc.,  and  still  allowing  a  sufficient  mai 
for  sundries  and  white  and  native  wages. 

With  reference  to  Fig.  VIII.  of  the  paper  Mr. 
Johnson  has  taken  it  that  this  6  go  re  with  the 
dimensions  given  refers  to  an  actual  ave 
bench  in  the  stope.  This  was  not  what  I  intended 
it  to  represent,  the  idea  being  simply  to  show  the 
position  of  the  holes  relatively  to  one  another  on 
any  assumed  size  of  bench,  in  this  case  7  It.  • 
The  distance  between  the  top  and  bottom  positions 
of  the  machine  is  correct,  as  Bhown,  i.e.,  '_'  ft. 

As  to  the  question  of  using  an  arm  on  a 
horizontally  rigged  bar.  it  will  be  found  better  to 
get  a  smaller  bench  perhaps,  I, ut  a  bench  every 
shift,  than  to  try  and  get  a  larger  bench  and  fail 
to  get  through  with  the  drilling  in  one  .-hilt,  due 
to  time  wasted  and  trouble  with  an  arm  on  a 
horizontal  bar,  which  is  a  very  awkward  thing  to 
handle.  With  regard  to  breaking  benches  from 
the  bottom  of  the  stope  to  the  top  it  all  depends 
in  which  way  the  scheme  is  looked  at,  whether 
we  consider  we  are  working  from  bottom 
to  top  or  top  to  bottom.  In  reality  unless  then 
only  one  bench  left  we  musl  follow  the  bench 
along  and  of  necessity  work  from  top  to  bottom, 
imbination  of  underhand  and  overhand  stop- 
ing  might  be  all  right  in  a  sound  new  mine,  but 
with  caved  ground  all  around  and  in  free  milling 

rrck  as  well,  and  also  from  past  experience  in  this 

method  as  disclosed  by  blocks  shown  on  I 

in  the   form  ol    V-   in  horizontal  positions,  with 

their  points  together,  \\  hich  have 

in    the    pasl     having    presumably     b 

dangerous  to  work,  it  i  ter  to  bi 

everything    by    the   overhand    method    entii 

Although  a  little  I  ess  tonnage  i-  o 

vet    eventually  all    ground    lu-  ken  can  i"-  run  as 

required  from  a  pi.  ten  in  the  levels,  and 

nothing  is  lost  on  the  -"ill-,  • 

In  conclusion,  my  thanks  an-  due  to  those  who 
were  sufficiently  interested  in  my  paper   to  I 
commented  on  it. 

THE  MINK  DUST   PROBLEM 
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With  this  preamble  I  will  now  discuss 
various  points  that  arise  from  a  perusal  of  the 
author's  paper,  confining  myself  to  matter-;  that 
affect  efficiency  in  any  way  connected  with  the 
>tate  of  the  air  which  the  miner  has  to  breathe. 

(1)  The  problem  is  first  and  foremost  an 
economic  one,  and  as  such  deserves  the  earnest 
consideration  of  the  employers  of  underground 
labour,  as  affecting  the  efficiency  of  an  expensive 
machine— the  man.  The  health  point  of  view  in 
industrial  undertakings  is  only  of  importance  in 
so  far  as  it  affects  efficiency  in  production.  This 
being  the  case,  it  follows  that  any  recommenda- 
ti  mis  regarding  health  conditions  must  be  capable 
of  being  carried  out  in  practice  without  excessive 

Cost. 

(2)  The  health  point  of  view  is  ot  first  import' 
ance  to  the  state  in  maintaining  the  happiness, 
virility  and  general  efficiency  of  its  citizens.  If 
any  trade  or  occupation  involves  conditions  which 
amount  to  rapid  and  unavoidable  premature 
death  to  citizens  it  is  no  more  than  just  that  such 
occupation  be  absolutely  prohibited  by  law. 
This  is  an  accepted  axiom  of  modern  thought. 
It  is,  however,  the  belief  of  those  competent  to 
judge  that  the  ordinary  occupations  of  mining  are 
not  such  that  they  should  fall  under  this  extreme 
ban  of  the  law.  Indeed,  we  find  in  certain  Govern- 
ment Commission  Reports  that  it  should  be 
possible  to  make  the  miners'  occupation  as  health- 
ful as  any  ordinary  surface  work.  The  very 
sheet  anchor  of  progress  in  South  Africa  is  the 
successful  exploitarion  of  the  mineral  wealth  of 
the  country.  The  vast  majority  of  residents  here 
live  and  trade  on  the  belief  that  occupation  in 
mining  is  not  and  should  not  l>e  a  prohibited  one. 
I  make  these  general  remarks  because  it  is  sur- 
prising to  become  fully  aware  of  the  intense 
feeling  there  is  in  South  Africa  generally  regard- 
ing miners''  phthisis  and  the  absurd  remedies  that 
are  suggested  by  .some  people  who  do  not  even 
look  the  question  squarely  in  the  face. 

(3)  Since  in  Rand  gold  mining,  poisonous 
gases  from  the  earth  or  poisonous  minerals  are 
practically  unknown,  and  since  sanitary  science  is 
a  more  or  less  exact  science,  the  serious  problem  to 
solveistomaintainthe  air  pure  and  free  from  harm- 
ful contamination  from  certain  well-known  sources. 
The  object  should  be  to  maintain  mine  air  in  as 
nearly  the  same  condition  as  the  air  off  the  open 
veld.  What  I  wish  to  point  out  is  that  the  dust 
danger  is  not  an  isolated  problem.  Although  an 
absolutely  dustless  mine  is  a  practical  impossibi- 
lity, still  a  dustless  mine  might  be  more  dangerous 
than  another  with  dust.  The  question  seems  to 
be,  what  characteristics  in  dust  are  harmful, 
what  amount  of  such  harmful  dust  is  permissible 
as  a  maximum,  and  by  what  means  can  this  dust 


be  rendered  harmless  or  comparatively  so.  That 
the  human  system  is  capable  of  throwing  off  dust 
inspired  with  the  air  is  self-evident,  for  any 
miner  who  has  died  of  the  effects  of  dust  must 
have  thrown  off  many  thousands  of  times  as  much 
dust  as  was  found  in  his  lungs.  Even  if  "fibrosis  " 
is  the  effect  of  lacerations  of  lung  tissue  by  dust 
particles,  this  effect  is  the  result  of  but  an  infinite- 
simal proportion  of  the  inhaled  dust  particles. 
There  must  be  certain  conditions  external  to  the 
presence  of  the  dust  itself  which  predispose  the 
human  system  to  harm  from  dust.  The  chief 
harmful  ingredients  in  mine  air  are  carbon  dioxide 
and  organic  emanations  from  the  body,  excessive 
humidity,  and  the  products  of  combustion  of  lights 
and  explosives.  The  "  smell  of  the  upcast "  is 
wonderfully  uniform  all  over  the  world.  Again, 
very  few  diseases  are  simple  in  their  origin  and 
pathology  and  the  author's  paper  together  with 
other  treatises  on  the  same  subject  form  an 
admission  that  miners'  phthisis  is  the  result  of  a 
complexity  of  causes.  Perhaps  too  much  has 
been  made  of  the  dust  effects.  Dust  being  solid 
is  found  to  some  extent  in  the  'ungs  of  the 
patient,  gases  or  vapours  which  may  bj?  as  much 
or  more  have  been  responsible  for  the  disease  are 
naturally  not  found  in  the  post-mortem  examina- 
tion. 

(4)  The  author  touches  upon  ventilation  and 
makes  certain  suggestions.  Since  he  admits  that  all 
dust  found  in  the  lungs  is  capable  of  suspension 
in  air  currents,  and  since  ventilation,  as  he  refers 
to  it,  is  change  of  air  by  displacement,  i.e., 
currents  of  air,  it  follows  that  the  stronger  the 
ventilation  the  more  the  dust  is  carried  through 
the  mine.  As  far  as  the  dust  problem  is  con- 
cerned, strong  ventilating  currents  during  working 
hours  are  only  an  additional  means  of  spreading 
the  danger  instead  of  minimising  it ;  they  have 
also  other  harmful  effects  ;  it  is  not  healthful  to 
work  in  strong  draughts. 

(5)  The  dangers  and  expense  of  over-ventila- 
tion bring  one  to  the  thought  of  corrective 
measures  outside  the  crude  and  obvious  process 
of  simple  replacement  of  air.  Why  not  correct 
the  composition  of  the  air  in  mines  by  artificial 
means  1  Dust  and  dangerous  gases  may  be 
washed  out  or  eliminated  by  chemical  means, 
excessive  humidity  may  be  corrected  by  artificial 
precipitation  of  moisture  and  excessive  tempera- 
ture may  be  corrected  by  artificial  cooling.  Such 
expedients  in  combination  with  a  moderate  dis- 
placement system  of  ventilation  seem  to  offer  the 
correct  solution,  especially  for  very  deep  level 
mines  with  extensive  workings.  It  is  a  matter  of 
relative  cost  and  efficiency  as  to  how  far  the 
orthodox  mechanical  or  natural  ventilation  method 
should  be  supplemented  by  means  more  scientific 
and  complex. 
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Without  going  into  a  lengthy  discussion  as  to 
the  harmful  effects  of  excessive  humidity  I  might 
point  out  that  it  is  generally  agreed  by  competent 
authorities  that  a  wet  bulb  temperature  of  80  !'. 
approaches  the  limit  when  a  man  can  not  do  his 
day's  work  efficiently  or  continue  to  maintain  his 
li  idily  health.  From  an  extract  in  our  Journal 
uf  July,  1910,*  it  appears  that  the  Socialist 
Parliamentary  Party  of  Belgium  even  brought 
forward  the  proposition  that  with  a  wet  bulb 
temperature  of  only  67'  F.  it  was  proposed  to 
limit  a  day's  work  to  six  hours.  Iii  order  to 
avoid  excessive  humidity  the  practice  in  ventila- 
tion of  the  Comstock  Minesf  is  to  deliver  dry 
air  at  or  near  the  working  faces  in  metal  pipes  BO 
as  to  prevent  saturation  by  premature  contact 
with  wet  taces  :  also  nearly  all  drains  are  covered  in 
to  prevent  evaporation  of  water  and  saturation  of 
the  air. 

16)  Over  a  year  ago  two  of  our  local  worker-, 
Messrs  Whitford  and  Mills,  proposed  a  system  of 
removing  humidity  from  mine  air  by  means 
mechanical  refrigeration  plant  underground,  and 
al-o  the  removal  of  carbon  dioxide  by  a  spray  of 
alkaline  solution  (caustic  potash  or  the  like  . 
The  spraying  and  precipitation  of  moisture  would 
also  remove  to  a  considerable  extent  dust  and 
other  dangerous  gases  and  organic  emanations. 

There  are,  of  course,  other  means  of  removing 
moisture  and  of  treatment  for  gases,  and  although 
these  mechanical  and  chemical  treatments  would 
involve  expense  it  is  quite  probable  not  only  that 
such  schemes  will  be  practical,  as  the  alternative 
to  over-ventilation,  but  also  that  they  may  have  to 
be  resorted  to  in  the  very  deep  levels  as  the  only 
solution  of  the  problem  of  keeping  down  excessive 
temperature  and  humidity. 

(7)  In  view  of  the  remarks  made  by  Mr. 
Weston  at  the  last  meeting  regarding  the  mines 
at  Pzzibram  providing  up  to  200  cub.  ft.  of  air  per 
man  per  minute,  this  would  lie  an  almost  economic 
impossibility  as  applied  to  deep  level  mines  on  the 
Pand,  and  is  only  practicable  in  mines  where  the 
number  of  workers  underground  is  small.  To 
adopt  this  scheme  on  the  band  either  extremely 
large  special  ventilating  shafts  would  have  to  be 

provided  or  else  the  air    forced    underground 

distributed  at  very  high  pressures  at  great  cost. 

Underground  health  conditions  would   not  be 
improved  by  having  a  hurricane  of  wind  bio.' 
through   the  niiii.'      What   is   needed   in  such  a 
contingency  i-  local  purification  and  correction  ol 
tin-  air  to  'make  it  nearly  like  the  open  ail 
According  to  an  estimate  which  I   have  prep 
we  can   take   it   that    in   order    to  provide  i 
worker   with   the  amount  of  air  required  b}   law 
cf.  min.i,  the  total  cost  18  under  Id    pel  man 

Prom  the  Colli* 
t  Proceeding))  M  M  I 


per    shift.      The   detail-    of    this   BStU 
follows 

d. 

Pow<  ...  ...     0*35 

Attendance  above  and   below 

ind  ...  ...      0'15 

Maintenance      ...  ...     •' 1° 


Workii  ...     0  60  per  man  shift 

Interest     and     redemption 
on  plant   1      per  month.         0 

Total  COSt    ...  ...      0*85  per  man  shift 

The  cost  per  ton  "t  ore  mined  will  of  curse 
vary  inversely  a-  the  useful  labour  of  mining 
varies,  I'  n  pn  w  nl  Band  conditions  it  would  be 
anywhere  between  0*85d  pei  ton  and  double  that 
figure,  varying  ah*  .  irds  the  capital  cha 

depending   on    whether  one  <>r  two  .shift-  per   day 
are  worked.       The  ab  rVI  i     on     >i 

shift  workii 

In  conclusion,  I  think  the  author  deserves  gi 

credit    for  his   work   in  tion   with   his   dust 

hing  appliance,  respirator  and  other  apparatus 
for  bettering  conditions  for  workers  underground 
but   I   do  think   that  BO  fai  only  touching 

the  fringe  of  th.'  real  problem  in  regard  t'>  miners' 
phthisis. 

Mr.  E.  M.  Weston  <  M-  I  should  like 

to  know  if  the  decision  to  put  down  a  circular 
.-haft  on  the  New  Moddi  ri< mtein  was  not  influ- 
enced largely  by  the  question ol  ventilation',  and 
I  Bhould  like  to  remind  Mr.  Laschingertl 
are  two  ways  of  supplying  increased  qnantitii 
air  up  to  200  cub.  ft.  per  minute  to  underground 
workers  in  the  deepest  mi:  I  )ne  i>  by  i 

very  high  air  velocities  "r  bj  largely  in 
tin-    size   of   tin-   -haft    which     Mr     Laschi 
u  imp  Hid  the  othei  is  by  decn 

the   number  "t   underground  emplnj 
1,000  tons  I      I   on  quite  that 

we    an-    l'"1i>-'    to    do  tin-  in  the  future,  and    thai 
with  tin-  aid  ol  d  haul 

mean-   of  breaking   and    I  -'k   the 

Kafir  will  lie  i md  more  n  in  numl 

The    one    nun    drill    will    tend    to  eliuui. 

hammer  boy  who  will  beeom 

machine   to   I"-  u»  d   in   th.-  d<  epeal  mil 

with  the  drills  oi    Mi    H 

will  need  n 

aid  ventilation. 

Mr.  E.  J    Laschin    • 
I   .mi    verj    »orr)    l 

must    ask    that    qui 

Mr.  R    Gascoyii' 
poii  •  i  ••:  Mi     I  ' 

"    a 
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recent  after-dinner  speech,  are  very  anxious  to 
get  below  ground  and  see  -what  they  can  do  to 
lower  costs  and  improve  methods  of  mining  even 
without  employing  labour,  I  suggest  that  Mr. 
Laschinger,  seeing  that  machine  drilling  is  a 
mechanical  operation,  should  take  into  considera- 
tion whether  it  is  not  possible  for  the  mechanical 
engineers  to  device  some  means  of,  say,  using 
water  in  connection  with  drilling  machines  so  as 
to  prevent  the  production  of  dust  alt  gether. 

Mr.  E.  J.  Laschinger :  We  might  do  so  and 
pick  up  some  other  kind  cf  disease  which  is  as 
bad  or  worse. 

Mr.  W.  Price  Griffiths  (Mtmber)  :  The 
legislation  contemplated  by  the  Union  Parlia- 
ment must  make  "miners' phthisis"  one  of  the 
most  serious  problems  in  the  industrial  economics 
of  the  Transvaal.  Dr.  Aymard's  paper  is,  there- 
fore, most  timely,  and  will,  I  hope,  promote  such 
a  discussion  and  an  exchange  of  views  amongst 
those  engaged  in  the  industry  as  will  go  a  long 
way  towards  a  solution.  Two  vitiating  factors 
in  the  mine  air  are  recognised  as  the  cause  of 
this  disease,  viz.  : — 

1.  The  fine  particles  of  dust,  and 

2.  The  noxious  gases  present  in  the  air. 

The  former,  I  suppose,  is  the  direct  cause  of 
silicosis,  while  the  latter  by  producing  ill-health, 
and  hence  a  low  standard  of  vitality,  increases 
the  susceptibility  of  the  mine  worker  to  the 
disease,  promotes  its  growth,  and  in  general 
materially  assists  in  bringing  about  the  fatal  end. 

Apart  from  these  well-known  causes,  it  is  well 
worth  wLile  perhaps  to  consider  the  disease  from 
another  aspect.  Is  there  a  predisposition  to  the 
disease  in  the  constitution  of  some  men  ?  If  so, 
can  it  be  discerned  on  medical  examination  1 
The  opinion  of  the  medical  fraternity  on  this 
point  w  uld  be  valuable.  If  there  exists  a  pre- 
disposition to  the  disease  which  can  be  medically 
ascertained,  then  I  consider  it  a  national  duty  to 
exclude  all  men  so  affected  from  entering  a  mine 
where  phthisis  is  known  to  have  been  pro- 
duced. Such  ;,  course  would  probably  meet 
with  a  great  outcry,  but  the  success  of  the 
industry,  apart  from  social  obligations,  demands 
it.  To  find  a  remedy  for  the  dust  evil  of  the 
mines  is  a  duty  :  to  prevent  those  who  are 
already  constitutionally  weak,  and  who  are 
naturally-adapted  "toy-things"  of  the  disease, 
from  becoming  accessible  to  the  "germs"  of 
silicosis  by  entering  the  mines,  is  another  duty 
equally  as  important,  and  incumbent  on  us  from 
national,  moral,  and  economic  considerations. 

Turning  to  the  vitiation  of  the  mine  air,  I 
consider  that  tl  ous  part   of  it  presents  no 

insurmountable  obstacle.  This  must  be  readily 
admitted  if  one  considers  for  a  moment  the  very 


large  quantities  of  dangerous  gas  removed  daily 
from  some  of  the  South  Wales  coal  mines  and 
elsewhere.  On  the  Rand  it  has  now  become 
fairly  well  recognised  that  natural  ventilation  is 
inadequate  for  maintaining  the  air  in  a  healthy 
state.  This  has  naturally  led  to  the  considera- 
tion of  ventilation  produced  by  mechanical 
means,  which  has  been  so  very  ably  and  fully 
discussed  before  this  society  that  there  remains 
little  or  nothing  to  add.  It  is  highly  satis- 
factory to  know  that,  its  necessity  being  recog- 
nised, its  cheapness  and  contribution  to  mining 
efficiency  justifies  its  introduction.  With  an  im- 
proved trunk  ventilation,  such  as  mechanical 
ventilation  is  bound  to  produce,  the  air  at  the 
faces  of  "ends"  will  become  considerably  im- 
proved. 

The  necessity  of  valuing  the  ore  developed 
should  ensure  winzes  being  kept  at  reasonable 
and  regular  elistances,  and  wherever  the  poorness 
of  the  reef  driven  on  is  such  that  economy  requires 
these  distances  to  be  increased,  recourse  may  be 
had  to  local  ventilation  by  means  of  small  fans 
driven  by  compressed  air,  which  is  always  on 
hand.  The  ventilation  of  these  "ends"  does 
not  depend,  as  the  author  seems  to  think,  on 
the  velocity  of  the  air  in  the  shaft  past  their 
entrances.  It  is  well  recognised  that  they  de- 
pend for  their  supply  of  air  on  difference  of  tem- 
perature, which  is  the  principle  of  natural  ventila- 
tion. The  ventilation  of  a  drive  leadinginto  the  side 
of  a  hill  is  produced  by  the  same  natural  causes. 
To  deny  that  the  velocity  assists  may  be  wrong, 
but  to  credit  it  with  being  the  active  principle  is 
entirely  erroneous. 

He  also  wrongly  attributes  the  stifling  atmos- 
phere sometimes  experienced  at  the  working 
face  to  the  slight  tendency  to  vacuum 
produced  by  the  rapidity  of  the  passage 
of  the  air  down  the  shaft.  The  ventilat- 
ing pressure  which  produces  the  ventila- 
tion of  one  of  these  levels  is,  say,  about  an  one- 
hundredth  part  of  the  whole  pressure  responsible 
for  the  ventilation  of  the  whole  mine.  Let  us 
presume  this  to  be  2  in.  w.g.  If  this  be  con- 
verted into  barometer  reading,  it  will  be  found 
to  be  less  than  15  in.  Thus  the  author  must 
readily  see  that  such  a  small  difference  of  pres- 
sure is  imperceptible,  and  in  the  case  of  a  level 
it  should  be  one  hundred  times  less. 

The  author  might  be  interested  perhaps  in 
extending  his  experiment  with  the  two  tubes  at 
right  angles  to  one  another.  By  placing  at  the 
end  of  the  horizontal  tube  a  U  tube  half  filled 
with  water,  he  may  ascertain  the  "tendency  to 
vacuum  "  produced  by  the  rapidity  of  the  pas- 
sage of  air  down  the  vertical  tube  by  measuring 
the  difference  in  the  height  of  the  water  in  the 
two    limbs    of    the    U    tube.       This   may   be 
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ascertained  for  various  velocities  if  a  Biram'a 
anemometer  be  suitably  introduced.  Should 
the  author  carry  out  this  experiment,  1 
should  very  much  like  his  results  to  be  contained 
in  his  reply  to  discussion.  He  appears  unn<  cea 
sarily  alarmed  at  the  Btalactitic  condition  of  the 
drives  in  places.  Will  he  go  so  far  as  to  suggest 
a  glazed  brick  lining  or  the  employment  of  a 
gang  of  dressers  to  dress  down  the  sides  and 
roofs?  I  think  he  will  agree  with  me  that  the 
cost  of  both  is  prohibitive.  In  these  days,  when 
large  crushing  plants  are  the  order  01  the  day, 
haulage  considerations  should  always  ensure  the 
sectional  areas  of  airways  being  more  than  is 
actually  required  for  the  conveyance  of  air,  and 
thus  an  efficient  ventilation  will  be  maintained  at 
a  sufficiently  low  water-gauge. 

Contrary    to    the    author,     I    certainly 
with    the    Commissioners    as    to    the    advisabi- 
lity  ot     rilling    in    old   Btopes   and    drive.-.       The 
noxiou-  :_:a-es   of  the    Rand    mines   are    chiefly 
heavier    than     air,     and     their     tendency,    when 
ventilation    is    weak,    is    to    congregate    in     the 
lower  unused  workings   of   the   mini-.      When  a 
fall    of    the    barometer    occurs,    and    especially 
when    this   is   sudden,    they  becomes  sourci 
nuisance,  if  not  of  actual   danger,   by   invading 
the  nearest  working  places.      Many   miner.-  have 
experienced    this    phenomenon.      There   i- 
another  reason.     These  old  -topes  by  being  open 
increase    the   sectional    area,    and    therefore  ma- 
terially   reduce    the    vt •]<  city.       The  tendei 
the  heavier  than  air  gaseous  impurities  diffused 
in  the  air  for  conveyance  outside  is  to  separate 
out.       In  course   of   time    these    Btopes    would 
become  a  reservoir,  not  of  cool  refreshing  air,  but 
of  deadly  foul  gases. 

Coming  to  the  root  of  the  evil—  the  dust-    we 
are    confronted    with    serious   difficulties  at    the 
start.     Efficient  ventilation  aggravates  it  thn 
the  increased  absorption  of  water      I  h  ep  mil 
produce-    the  .-aiue  effect.    The  dust,  there! 
threatens  to  become   more  of  a   "thorn  in  the 
flesh  "  than  ever.     How  may  this  be  r<  mi  dii  d 

In    discussing    this   question    it    i-    mosl    im- 
portant to  know  the  habits  of   the  dust    in  the 
mines.     A  large  quantity  is  no  doubl  carried  to 
the  Burface,  but  this  is  no  advantage  if  it  b 
go  to  othei   working  places  before  il  the 

upca«t.     Our  aim  should  be  to  provide  air  with 
do  dust.       I  know    this  is  as  impossible   as    the 
I  roduction  of  a  perfect  vacuum,  bul  aim 
high  ideal  i.-  the  Burest  v  ■  t  m  ar  it. 

The  velocity  <■!  the  air  at   the  workii 
where    a    large  quantity  "i  dual 
stantly    product  d  erally  alow.      <  m    this 

account    the  largest   proportion 

not      far     I  ff        Water     applied      to     it       leie     I.  m 

porarily   damp-    it^   ardour,    but  it  quick  j   re 


-  under  the  influent 

tan  we  not  make    the   effect  "f  watei  m< 

inallent  I         It   ha-    OCCUrred    tO    me  that  a  -<'llll>le 

v  i -•-<  ■';-  substance  dissolved  in  the  watei  would 
materially  assist  in  this  direction.     Bj  this  me 

the    dust    would    still    remain    a  captn  the 

water  had  evaporated,  owing  to  the  adhesive  ot 
"sticky     residue  remaining.  This  solution  should 

lie   applied    ill    the    -;tllie     lilt:  BOW. 

All  places  known  t<>  produce  du.-t  should  be 
specially  attended  t<.  daily.  Periodical  spraying 
"f  all  the  air  courses  Bhould  be  adopted,  and  this 
more  lavishly  at  those  places  where  the  velocity 
of   the  air  is  -low.      The  ef:  this  would 

to  present  ■>  very  w ide  adhi  I  r  the  d 

'tie  on,  and  it  Bhould  be  the  i,  I    with- 

drawing a  big  |  -  dust  from  circulat- 

n  the  air. 

I  regret   not  being  able   \"  -    ._ 
Bubstance    Bui  table    for   tin-   purpose,  'ait    that 
there  ia  one  which  can  I  illy  ap) 

1  think.  ie  than  probable.       I  '■  ubtli  --    th 

are  quit  •'.    which  are  worth  experiment 

with.       Anyway,  until  Buch  time   ;i-  B  drill 

holes  and  blast  them  without  prodm  t.  it 

seema   t"    me    the   only    reasonal  a  to 

It   a  Bolution   oi    the  problem.     We  all  ag 
with    the   author    that    tl.  ding 

du.-t  laden  air  through   the  m  L      Air 

should  .t  t«.  do  >.n  amount 

of  work,  attei   which   it   should 
sufficiently   contaminated,    and   should 
ducted    t..   the   upcast    by  the   n 
route.     With  suitable  i  with 

air-cros 

K\  that   the    solution 

tin-  perplexing  dust   problem   will  i  ■ 

tailed 

probabl 

by    lt-e  el,      I'M! 

must    !•  punish  On 

■ 
be    in  supply  ing    tl 
must  I 

,ltt.  d  I"  I"-  CUl 

I  t 

■     ■  ' 

j    will  pi 

■ 

■ 

l.i  i  1 1 . 
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dust,  and  I  trust  his  ingenuity  will  yet  become 
master  of  the  situation. 

Whatever  may  be  said  of  the  justice  of  the 
Miners'  Phthisis  Bill,  now  before  Parliament,  it 
will  have  one  good  result,  and  that  is,  it  will 
finally  solve  the  great  dust  problem.  M<°n  en- 
gaged in  the  mining  industry  have  been  so 
eii-rnssed  in  the  task  of  solving  problems  relative 
to  working  costs  that  social  duties  were  forgotten 
and  disregarded.  Phthisis  will  now  become  a 
factor  in  the  working  costs,  and,  like  all  other 
problems,  it  will  inevitably  suffer  the  same  fate 
— a  solution. 

The  Act  may  also  have  one  bad  result.  It 
may  tend  to  make  the  miner  (if  that  be  possible) 
more  regardless  of  his  health,  and  hence  inatten- 
tive to  the  means  devised  for  his  protection,  if 
they  imply  any  little  extra  work.  Whatever 
these  means,  stringent  rules  must  be  used  to 
enforce  them 

I  join  hands  with  our  President  in  thanking 
the  author  for  his  paper. 


PRACTICAL  NOTES  ON  COAL. 


(Read  at  February  Meeting,  1911.) 


By  Michael  Dodd  (Member). 


DISCUSSION. 

Mr.  Tom  Johnson  {Member  of  Council) :  One 
must  agree  with  Mr  Dodd's  remarks  in  his  paper 
about  the  waste  of  coal  in  working,  also,  how 
applicable  these  remarks  are  to  our  gold  mining. 
I  have  in  mind  a  mine  where  on  a  change  of 
management  taking  place,  the  new  manager 
started  to  work  out  the  old  workings  which  he 
had  been  told  could  not  be  worked.  However, 
he  cleared  up  some  of  the  drives  and  started  to 
clean  out  the  old  workings,  the  result  being 
that  10%  of  the  tonnage  of  the  mine  was 
recovered  from  these  workings  the  value  being  so 
good  as  to  increase  the  value  of  the  total  tonnage 
of  the  inii  e  by  1  dwt.  per  ton  and  gradually  in- 
crease the  profits  from  £1,000  to  £8,000  per 
month.  This  is  a  quite  modern  case.  We  have 
other  cases  not  so  bad  as  the  one  just  mentioned, 
but  bad  enough,  where  ore  of  less  value  than 
average  cost  is  left  for  the  future,  forgetting  that 
this  ore  will  in  the  future  have  to  be  mined 
separately  at  increased  cost  instead  of  a  reduced 
cost. 

In  coal  mining  at  the  present  time  much  better 
methods  are  in  vogue,  better  care  is  taken  about 
the  working  of  the  upper  or  lower  seam  first  (a 
point  we  people  need  to  look  into),  the  more 
systematic   opening  out  of  the   seams    and   the 


choice  of  system  of  working.  Formerly,  districts 
were  very  conservative  about  the  system  of  work- 
ing, but  latterly  this  conservativeness  is  being 
broken  down  so  that  even  in  one  colliery  two 
systems  of  working  may  be  seen  due  to  change 
of  conditions. 

In  the  use  of  coal  on  the  gold  mines  of  the 
Rand  there  is  room  for  much  improvement.  How 
many  horse  power  are  thrown  away  yearly  by 
our  winding  engines  exhausting  to  atmosphere, 
by  using  too  many  engines  to  hoist  the  rock, 
by  letting  compressors  run  nearly  twice  the  time 
the  drilling  machines  run,  or  more  correctly  run- 
ning the  rock  drills  little  more  than  half  the  shift. 
It  is  some  years  ago  since  I  advocated  gas 
engines  at  the  collieries  as  prime  movers  for  the 
generation  of  electricity  to  be  distributed  to  the 
gold  mines.  Then  how  much  coal  is  wasted  by 
using  coal  not  suitable  for  the  boilers  or  not 
altering  the  grates  to  suit  the  coal  procurable  1 
Some  time  ago  I  mentioned  before  the  Society 
the  successful  alteration  of  grates  at  the  Lang- 
laagte  Deep,  by  Mr.  Denby,  the  engineer. 

Much  money  is  wasted  on  coal  by  taking  the 
worth  on  calorific  value,  forgetting  that  it  is  not 
the  heat  that  is  in  the  coal,  but  the  amount  of 
the  heat  that  can  be  used  that  determines  the 
value  of  the  coal  to  the  plant.  In  the  case  of 
the  mine  mentioned  by  Mr.  Laurie  Hamilton 
working  at  a  cost  of  lOd.  per  ton  mibed,  one  of 
the  reasons  lor  this  low  cost  was  that  there  was 
no  contract  for  coal,  the  manager  buying  what 
suited  him  and  the  boilers  in  open  market,  the 
resident  engineer  doing  the  rest.  If  this  was 
more  general  I  think  the  results  would  be  much 
better. 

The  President :  Before  we  go  I  should  like 
to  make  the  complaint  that  so  many  of  the  min- 
ing men  are  not  quite  playing  the  game  with  us, 
seeing  that  we  arranged  to  make  special  meetings 
for  tliem.  I  hope  the  mine  managers  wi  1  come 
along  and  give  us  their  views. 


Visit  to  the  Roodepoort  United  Main 
Reef  G.  M.  Co.,  Ltd. 


By  the  kind  invitation  of  the  Managing 
Director  and  the  Management,  about  150 
members  of  the  Society  visited  the  Roodepoort 
United  Main  Reef  Mine  on  Saturday  afternoon, 
the  25th  March,  for  the  purpose  of  inspecting  the 
new  surface  equipment  of  the  property. 

The  party  was  rece  ved  by  Mr.  P.  Q.  Treloar, 
the  General  Manager,  Mr.  M.  Torrente,  the  Con- 
sulting Metallurgist,  Messrs.  E.  Farrar  and  J.  N. 
Bulkeley,  the  Consulting  Mechanical  and  Electri- 
cal   Engineers,    and    Messrs.    Roger    Price,    T. 
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Johnston,  A.  E.  Davis,  and  E.  Muagrave,  of  the 
Head  Office  Start',  under  whose  guidance  the 
members  were  shown  over  the  works. 

The  following  is  a  description  of   the  surface 

equipment  of  the  mine  : — 

Kimberley  Shaft  Plant, — The  boiler  plantc 

sists  of  six  250  h.p.  Stirling  boilers  with  econo- 
mises and  stack,  and  is  provided  with  a  Locke 
damper  regulator.  The  feed  pump-  are  of  the 
well  known  Weir  type. 

The  engine  house  contains  : — 

One  Ingersoll  compressor  with  steam  cylinders 
18  in.  and  34  in.  diameter  and  air  cylinders 
\>\  in.  and  32  in.  diameter,  all  12  in.  stroke. 

One  Hoerbiger  compressor  with  steam  cylinders 
31.1  in.  and  51  in.  diameter,  and  air  cylinders 
30.V  in.  and  49  in.  diameter,  all  4  7  \  in.  stroke. 

One  Worslev  Mesne-  direct  winder  with 
cylinders  20  in.  diameter  x  1:!  in  stroke,  and 
drums  8  ft.  diameter  x  2  ft.  4  in.  wide. 

One  Robey  direct  winder  with  cylinders  30  in. 
diameter  x  60  in.  stroke,  and  drums  1 "_'  ft. 
diameter  x  3  ft.  11  in.  wide. 

The  condenser  tor  the  air  compressors  is  pro- 
vided with  a  centrifugal  circulating  pump  and  a 
three-throw  Edwards  air  pump,  both  driven  by  a 
small  vertical  engine  (Allen)  at  500  r  p.m. 

The  condensing  water  is  passed  through  a 
natural  draught  cooling  tower  standing  in  a  d  on 
on  the  west  side  of  the  boiler  bouse. 

The  feed  water  i-  passed  through  a  vertical 
feed  heater,  where  it  absorbs  the  heat  from  the 
exhaust  steam  of  the  winders. 

//,,,,/,/,  or. — The  headgear  and  bins  are  of  steel, 
and  were  made  locally  in  the  works  of  the  United 
Engineering  Company,  and  erected  in  record 
time. 

Electrical    Driving      It   may   be   pointed  out 
that    from    the    time   the   ore  leaves  the  heao_ 
bin,    it    is  handled   and   dealt   with  entirely  by 
electrical   power   until   it   reaches  the  sand  dump 
and  slime  dams. 

The  total  number  of  motors  employed  in  the 
plant  is  one  hundred  and  fourteen,  all  supplied 
by  the  A.E.G.  Electrical  Co.,  the  whole  of  the 
switch  gear  being  furnished  by  the  S  A.  General 
Elect  ric  i 

Sorting  and  Breaker  Station.     This  is  to  the 
west  of  the  headgear  t >i n -  from  which  the  on 
can  ied  by  conveyor  belts. 

Main   Fim    Belt.     Th e  from  the  fine  bin 

under  the  grizzly   passes   to  a  20  in     convi 
belt  driven  by  a  7.1   h  p.  motor,  and  running  the 
whole  Length  of  the  sorting  bouse  ai  d  delivering 
to   the    loading   bin   belt   which  lead*   from  the 
breakers  to  the  loading  bin. 

The  main  fine  belt  also   i'  'I      li'"4  !l"'" 

the     washing     trommels      and     tl 


trommel,     which    are    taken    bj     I 
referred  to  later. 

Tli  re   is  delivered   to 

passing  under  the  main  ore  bii 
small  <-re  bin  on  th  de,  which  i 

from  the  shaft  of  tl  on  "t  the  n 

about  half  a  mile  awaj . 

This  belt,  which  is  driven  25  h  p.  mot 

' veys  the  on  Y  shaped  i  bute   which,  in 

turn   delivers   it   to  either  or  bol 
washing  trommels    1  I   tt.  long  •  \  ft.  diami 
carried  on    Lea's   patent   i  h   ..t  t 

trommels  is  driven  by  a  7.1   h.p.  i 

The  tromn  ipplied  1>\  S   Sj 

hive  two  Bets  of  perforations  ;  the   fii  m 

paratively  large  size, 
fine  which  may  bave  remained   with   thi 

drop  it  into  a  hopper  bei  rom 

which  it  falls  on  a    1 6  in  ven 

by  a  1   h.p.  motor,  and  is  i   t< .  thi 

fine  belt  already  referred  I 
The  w  washing  tl 

the    second    set    ol  itions,    which 

smaller  Bize,  and  through  which  thi  I  the 

small  fine    washed    from    the   ore   passes  int 

ad  hopper  and  thence  I  _  trom- 

mel 30  in.  diam  6  ft.  1"H_  d  w  ith 

mesh    screen.     The    « 

i;,    from    which    it 
pumped  up   to  the   main   launder   in  the  stamp 
mill. 
The  small  tine  which  passes  through  I  mel 

•d   on   a    1  I   in.  belt,  drii  i  1  h  p. 

.  and  delivered  to  the  main  fine  : 
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Mechanical  Haulage. — For  conveying  the  ore 
to  the  mill— a  distance  of  2,900  ft.  — a  powerful 
mechanical  haulage  gear  has  been  provided,  to 
carry  two-ton  saddle-back  trucks  on  a  24  in. 
silage  30  lb.  rail  track,  laid  on  steel  sleepers. 
The  line  passes  under  the  Main  Reef  Road  to  a 
point  about  500  ft.  west  of  the  end  of  the  mill. 
To  this  point  also  runs  a  steam  locomotive  haul- 
age for  transporting  ore  in  similar  trucks  from 
t  e  main  incline  shaft,  a  distance  of  about  one 
mile. 

The  i  rucks  are  then  transferred  to  a  second 
haulage  system,  and  after  passing  over  an  Avery 
Automatic  Weighing  and  Recording  Machine,  are 
taken  up  to  the  mill  bin  on  an  inclined  steel 
trestle  400  ft.  long,  the  ore  is  dropped  into  the 
bin,  and  the  trucks,  after  passing  over  two  turn- 
tables, are  returned  down  the  inclined  trestle, 
passed  over  a  second  Avery  automatic  weigher, 
and  returned  to  th  '  respective  shafts  for  another 
load.  It  will  be  observed  that  by  this  system  an 
exact  record  is  provided  of  the  weight  of  ore  sent 
to  the  mill. 

The  haulage  gears  were  made  and  supplied  by 
the  Austral  Ironworks,  the  trucks  by  Robert 
Hudson  &  Co.,  and  the  rails  and  sleepers  by  the 
United  States  Steel  Products  Co. 

No,  1  haulage  is  driven  by  a  75  h.p  motor, 
and  No.  2  by  a  25  h.p.  motor,  both  of  which  can 
be  started  and  stopped  from  the  weighing 
machine  station,  which  is  connected  by  an  electric 
bell  system  to  the  loading  bin  and  to  the  mill 
bin  platform. 

Stamp  Mill. — The  mill  building  and  bins  are 
of  steel  throughout,  the  only  wood  used  being 
for  floor  platforms,  ladders,  king  posts  and  cam 
shaft  pulleys. 

The  mill  contains  100  stamps  arranged  back 
to  back.  The  falling  weight  of  the  stamps  is 
1,901  lb.,  the  cam  shafts — each  for  five  stamps 
— are  of  nickel  steel,  and  the  mortar  boxes  of 
cast  steel,  weighing  14,000  lb.  each,  the  whole 
of  :he  battery  parts  being  of  Grusonwerk  manu- 
facture. 

The  pile  blocks  are  of  re-inforced  concrete,  and 
the  timber  king  posts   are  carried   on   cast   iron 

Stools. 

Two  crawls  are  provided  on  each  side  of  the 
mil'  over  the  stems  and  the  cam  platform,  and  a 
third  crawl  runs  under  the  cam  platform  for 
handling  heads,  shoes  and  dies. 

A  strong  rail  track  runs  in  front  of  the  mortar- 
boxea  to  facilitate  their  removal  and  replacement. 

Each  set  of  ten  stamps  has  a  separate  line 
shaft,  and  is  driven  by  a  motor  of  50  h.p.  The 
line  shafts  are  carried  on  Hyatt  roller  bearings, 
and  tighteners  are  provided  for  the  cam  shaft 
belts. 


No.  1  Tailing  Wheel. — The  mill  pulp  is 
carried  in  launders  with  a  10%  grade  to  the  No. 
1  tailing  wheel,  which  is  of  steel,  and  built  on 
the  lines  of  a  bicycle  wheel  with  tension  spokes. 

The  wheel  (55  ft.  diameter)  is  carried  on  steel 
towers,  which  also  support  the  steel  catch  box 
launders  ;  these  are  lined  with  wood  and  with 
balata  belting  to  resist  the  scour  of  the  coarse 
sand. 

The  wheel  is  driven  from  the  centre  shaft  with 
two  sets  of  steel  spur  gear  and  a  belted  counter- 
shaft. A  50  h.p.  motor  is  provided  for  driving 
the  wheel. 

In  addition  to  the  wheel,  a  10  in.  Morris  steel- 
lined  sand  pump  is  provided  to  allow  of  repairs 
being  made  to  the  tailings  wheel  buckets  without 
stopping  the  mill  ;  the  motor  provided  for  this 
pump  is  100  h.p. 

A  spill  elevator  of  the  bucket  type  is  installed 
to  lift  and  return  to  the  wheel  any  drip  from  the 
launder?  or  buckets,  and  is  driven  by  a  1  h.p. 
motor. 

A  small  wheel  9  ft.  in  diameter  receives  the 
coarse  tube-mill  pulp  returned  by  the  spitz- 
lutten  and  delivers  it  into  the  main  circuit  (big 
wheel). 

A  drainage  tunnel  has  been  driven  from  the 
tailings  wheel  pits  so  as  to  prevent  their  being 
flooded  in  the  event  of  any  stoppage  to  the 
wheels ;  andslat  doors  are  provided  at  the  entrances 
to  the  tunnel  to  retain  the  sand,  while  allowing 
the  water  to  pass.  This  tunnel  has  also  been 
carried  to  the  sites  of  the  wheels  for  the  future 
extension  of  the  plant.  It  is  connected  to  the 
pipe  trench  under  the  slime  vats,  and  then  runs 
out  into  the  open  on  the  east  side  of  the 
extractor  house.  It  may  be  remarked  in  passing 
that  this  tunnel  has  proved  of  the  greatest  service 
during  the  construction  work  in  preventing  the 
flooding  of  the  excavations  in  the  rainy  season, 
thus  obviating  the  necessity  of  pumping  them 
out  and  the  consequent  delay  in  the  execution  of 
the  work. 

The  pulp  leaving  the  wheel  is  delivered  to  a 
pulp  distributor  of  a  novel  type,  replacing  the 
usual  coned  spitz! utte. 

The  overflow  from  this  separator  is  led  to  a 
separator  of  the  usual  type,  which  also  takes  the 
overflow  from  the  tube  mill  dewaterer. 

The  underflow  from  the  primary  separator 
passes  to  the  tube  mill  dewatering  cone,  whence 
the  coarse  sand  is  sent  to  the  tube-mill. 

The  tube-mill  discharge  passes  to  the  secondary 
separator  already  referred  to,  which  returns  to 
the  tailings  wheel  any  coarse  sand  which  may 
have  passed  the  mill,  and  delivers  the  overflow  to 
the  launder  leading  to  the  shaking  tables. 

Tube  Mill  Plant. — Five  tube  mills  are  pro- 
vider! each  5  ft.  9  in.  diameter  x  16  ft.  5  in.  long 
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(No.  17  Grusonwerk  Mills).  Each  mill  forms 
part  "f  a  separate  unit  of  the  plant  and  is 
arranged  to  take  one-fifth  of  the  total  mill 
product  passing  as  underflow  iroin  the  primary 
separator.  Each  mill  i-  provided  with  a  de- 
watering  coiii',  and  at  the  discharge  end  with 
two  spitzlutten,  where  a  final  classification  ol  the 
product  is  effected.  The  product  overflowing  the 
spitzlutte  (finished  product'  is  delivered  on  to  the 
amalgamated  copper  plates.  The  underflow 
from  the  spitzlutten  (coarse  product)  is  returned 
to  the  main  pulp  circuit  as  already  described. 

Each    mill    is   arranged    to   deliver   to   seven 
shaking  tables  with  amalgamated  copper  p] 
thus  providing  one   tube   mill   and    seven  tables 
fur  each  twenty  stamps. 

P/n/f  Houst  — Thirty  five  shaking  tables 
installed  here      The  frames  are  of  steel,  and 
i-  driven  by  a  1  h.p.    motor   placed   beneath  it  so 
that    no    countershafting    is    required    in     the 
building. 

At  the  lower  end  of  the  copper  plate  is  pro 
vided  a  >hort  length  of  wooden  table  with 
blankets  for  retaining  any  mercury  or  gold  which 

may  escape  from  the  plat' 

At  one  '-nd  of  tie-  house  a  strong  room  is  pro 
vided,  together  with  small  office,  clean  no  plant 
and  furnace  room,  so  that  the  amalgam  can  !"• 
retorted    and    the    gold    smelted    without    going 

:  -ide  the  building. 

A'o.  .'  Tailing  Whsel. — After  passing  over  the 
tallies  the  pulp  from  each  set  of  seven  t 
passes  an  amalgam  trap  and  is  delivered  t"  No. 
2  wheel,  which  is  practically  identical  in  design 
and  arrangement  with  No.  1  wheel  already 
described. 

Sand  Plant.  —  From  No.  2.  wheel  the  pulp 
pas.,.,  to  spitzkasten,  which  deliver  the  overflow 
to  the  slime  launders,   and   the  underflow  t<>  the 

tling  vats. 

The  spitzkasten    are    carried    on    a  steel  tow 
from    which    project    four    cantilever    platforms 
carrying  tie-  sand   launders  to  the  centre  of  the 
settling  vats. 

The   settling  vats  are   four  in   number,   each 

50    ft     diameter  X  8     ft.    deep,    and    fitted     with 

Butters'  distributors  mounted  on  ball-bearing 

The  overflow  from  the  vat-,  together  with  the 
overflow    from    the     spitzkasten.     18     pa 
another  separator,  which  return-  any  particli 
sand  to  the   wleel.  and   passes  tie-   slime  on  t.. 
the  -lmc  set  tbi  - 

The  sand  is  discharged  from  the  settling  \ 
into  trucks,  which  deliver  to  a  •_' I   in.  convi 

bep,  driven  by  a  •_'•")  h  |>.  motor. 

This    belt    delivers  to  a    Blaisdell   distrib  . 
over  the   treatm  ts,  which  ai 

each  50  ft.  diameter  x  1  1  ft.  deep. 


nd    from    ti. 
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same  roof  is  the  furnace  room,  where  the  zinc 
slime  is  calcined  and  the  gold  smelted ;  a  strong 
room  and  store  is  also  provided.  The  bisulphate 
plant  is  in  an  annexe  on  the  south  side  of  the 
house,  and  the  small  vertical  boiler  provided  here 
for  heating  purposes  is  the  only  steam  plant  on 
the  whole  of  the  reduction  works.  Twenty-two 
steel  extractor  boxes  are  provided,  each  19  ft.  x 
4  ft.  Zinc  lathe,  ball  mill,  filter  press  and  a  small 
centrifugal  pump  for  charging  are  also  provided, 
and  are  driven  by  a  7.1,  h.p.  motor  through  one 
of  the  few  countershafts  to  be  found  on  the 
plant. 

Four  solution  sumps  60  ft.  x  10  ft.  are  placed 
south  of  the  extractor  house. 

Two  large  clams  are  provided  for  receiving  the 
treated  slime. 

Power  Distribution. — Power  is  supplied  by 
the  Victoria  Falls  and  Transvaal  Power  Co.,  at 
10,000  volts.  It  is  led  into  the  transformer 
house,  equipped  with  three  transformers  10,000/ 
500  volts,  and  two  10,000/3,000  volts,  the 
former  being  for  the  power  supply  to  the  reduc- 
tion plant,  and  the  latter  for  the  Saxon  Dam  and 
underground  pumping  plant.  The  transformer 
house  is  arranged  so  that  all  the  primary  switch- 
gear  is  placed  in  cells  on  the  transformer  side  of 
the  house,  and  the  secondary  gear  on  the  opposite 
side,  leaving  an  operating  passage  down  the  centre 
with  no  live  parts  accessible.  Both  primary  and 
secondary  bus  bars  are  in  duplicate,  and  arranged 
in  reinforced  concrete  bus  bar  cells  on  the  floor 
immediately  above  the  switches,  while  the  light- 
ning arrestors  are  above  these  cells  again.  The 
secondary  distribution  switches  are  all  of  oil 
break  type,  and  arranged  in  two  compartments  of 
a  lean-to  on  the  main  house.  Here  also  all  bus 
bars  are  ;n  duplicate.  The  circuits  have  all  been 
arranged  so  that  the  power  supplied  to  each 
department  can  be  accurately  metered.  Record- 
ing instruments  are  also  installed  to  give  a 
graphic  record  of  voltage  and  total  power. 

The   contract  for   the   excavations  for  founda- 
tions  was  given   out  on  June  10,  1909,  and  the 
plant  was  started  on  August  15,  1910. 
Engineering  Department. 

After  the  tour  of  the  works,  the  visitors  were 
invited  to  the  dining-room  of  the  mine  boarding 
house,  where  light  refreshments  were  hospitably 
served.  Dr.  J.  Moir  (President),  seized  the 
opportunity  to  express  the  appreciation  of  the 
members  of  the  pleasure  and  information  the 
hospitality  of  the  company  had  afforded  them. 
The  plant,  he  said,  showed  what  the  Rand  was 
coming  to.  Two  features  were  pre-eminent,  the 
almost  complete  electrification  of  the  plant,  and 
its  compactness,  neatness,  and  efficiency  on  the 
metallurgical  side. 


Mr  Treloar  said  the  plant  could  handle  well 
over  1,500  tons  a  day  if  necessary,  but  part  was 
at  present  hung  up,  as  the  mine  was  not  yet  far 
enough  advanced  to  feed  it  fully.  The  present 
rate  was  about  1,000  tons  a  day.  In  eight 
months'  time  they  hoped  to  be  doing  something 
like  1,500  tons.  Already  the  reduction  costs 
had  been  reduced  by  nearly  one-half  as  com- 
pared with  those  of  the  old  Roodepoort  United 
Mine,  and  they  hoped  to  lower  them  still  more 
as  the  volume  dealt  with  was  increased.  They 
knew  what  it  meant  to  the  industry  in  particular 
and  to  the  country  in  general  to  be  able  to 
recover  from  21s.  to  21s.  6d.  from  5*4  dwt.  ore, 
and  to  make  a  profit  on  it.  He  hoped,  even  on 
that  basis,  to  raise  the  profits  of  the  mine  to 
£10,000  a  month.  That  could  only  be  accom- 
plished by  working  on  a  good  scale.  The  feature 
of  his  work  at  the  Roodepoort  United,  however, 
of  which  he  was  most  proud  was  that  since  he 
took  charge  four  months  ago  he  had  only  made 
one  change  in  the  staff.  That  was  to  say,  he 
only  brought  one  man  with  him.  He  had  every 
confidence  in  the  staff  as  it  stood.  It  had  done 
good  work,  and  worked  well  together,  and  he 
was  confident  they  would  make  the  mine  a 
success. 

Mr.Torrexti  eulogised  the  work  of  the  Society 
as  one  of  the  greatest  factors  in  the  advancement 
of  metallurgy  and  of  the  gold-mining  industry. 
They  enjoyed  an  esprit  de  corps  which  made  for 
co-operation,  and  they  did  their  best,  first  because 
they  were  metallurgists  with  high  ideals  of  their 
profession,  and  secondly  because  they  had  a  sense 
of  duty  to  their  employers. 

Mr.  Edward  Farrar  invited  criticisms  of  the 
plant,  and  emphasised  the  fact  that  practically 
all  the  work  on  the  plant  had  been  done  depart- 
mentally.  Only  some  minor  and  special  features 
had  been  done  on  contract. 

Mr.  E.  J.  Laschinger  also  spoke,  and  reminded 
the  members  of  the  Society  that  the  old  Roode- 
poort Mine  was  one  of  the  first  to  adopt  the 
cyanide  process.  He  thought  the  Society  should 
discuss  the  merits  of  the  plant  at  its  next  meet- 
ing. Such  visits  would  thereby  be  enhanced  in 
value. 

Mr.  A.  F.  Crosse  said  he  had  been  22  years  on 
these  fields,  and  had  never  before  seen  a  plant 
which  pleased  him  so  much.  Everything  was  so 
compact  and  neat,  and  so  proportioned  to  the 
service  required  of  it.  The  Romans  built  things 
to  last,  it  was  true,  but  they  overdid  it.  The 
plant  they  had  just  seen  would  last  as  long  as 
the  mine,  and  not  too  much  longer. 

Mr.  W,  R.  Dowling  doubted  whether  the 
saying  that  a  plant  was   out-of-date  before  it  was 
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completed  was  correct  in  the  case  of  the  plant 
they  had  just  visited.  The  high  stamp  duty  at- 
tained and  the  use  of  electrical  power  were  all 
thoroughly  modern.  Even  the  shaking  tables  in 
the  amalgamating  house  had  impressed  him  so 
much  that  he  felt  he  should  have  seen  them 
before  reading  his  paper  on  the  respective  merits 
of  shaking  and  stationary  plates. 

The  proceedings  closed  with  cordial  expressions 
of  thanks  to  the  hosts  and  pilots  of  the  afternoon. 
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Obituary. 


The  news  has  just  been  received  by  cable  of 
the  death  of  Mr.  John  Henry  Johnson,  a  former 
associate  of  the  Society.  The  deceased  gentle- 
man, who  was  the  father  of  our  Past- 1 'resident, 
Mr.  Edward  H.  Johnson,  and  Mr.  J.  Hayward 
Johnson,  paid  a  lengthy  visit  to  his  aons  on  the 
Hand  some  years  ago,  and  attended  many  <  f  the 
meetings  of  the  Society,  in  the  work  of  which  he 
was  greatly  interested.  The  sympathy  of  the 
members  of  the  Society  U  extended  to  Messrs. 
E.  H.  and  J.  H.  Johnson  in  their  bereavement. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Dust,  Soot  and  Smoke.  -The  increasing  atten- 
tion now  being  given  to  the  allied  questions  of  Bmoke- 
prevention  and  the  improvement  of  the  parity  of  the 
atmosphere  in  all  large  towns  renders  the  introduc- 
tion of  collect  and  scientific  methods  of  recording 
the  amount  of  'lu-i  and  soot  suspended  in  the  air 
and  the  blackness  or  density  "i  the  Bmoke  emitted 
from  factory  chimneys  of  the  highest  importance. 

In  the  past  there  has  been  do  attempt  made  to 
obtain  comparative  and  permanent  records  of  this 
kind  on  the  pari  of  the  health  or  sanitary  authorities 
of  any  town,  and  '  smoke  prosecutions' at  ill"  present 
date  are  still  too  often  based  upon  incorrect  orun 
scientific  evidence.  The  first  Btep  in  any  reform  of 
the  existing  system  is  to  show  that  more  itory 

and   scientific    methods  oi    observation    have    been 
developed  and  are  now  availi  use.     In 

the  first  portion  of  this  article  several   methods  ol 
estimating  the  amount  of  soot  and  dust  held  in 
pen -ion  in  the  atmosphere  will  b<  bed,  while  in 

the  second  section  of  the  article  the  newer  mel 
oi  observing  and  recording  the  cl 
emitted  from  individual  chimneys  will  b  nth. 

Until  the  health  or  Banitarj 
tow  ns  and  cities  take  up  the 
in  this  manner  i  heu  statement  -  rega  dii 
of  purity  or  otherw  ise  of  i  heii 

liiii—i  be  accepted  with  a e  n  -• 

subjecl  of  common  observation  upon  which 
dent  observers  are  more  disposed  t<»  ditfei  tli 
the  comparal  ive  dew  ity  of  1 1" 
their  own  and   their  neighbours    i  hiini  ■ 


relative  puritj   of  their  own  town's  atmosphen 
compared   with   that  of  their  nearest   rival. 
personal   factor  must,   in  fact,   i„.  removed   be! 
accurac]  can  be  hoped  for  oi  at. 

/.     S  '"•   Mtth 

M,  thod,     The  Runner  mel 
hi  soot  and  dust  determinatioi  sd  upoi 

aspiration  oi  a  large  volume  of  the  air  which  i-  t 
tested  (200  to  .'loo  cub.  ft)  through  a  filter  pa 

placed  in  .i  special  holder.     Upon  the  surfs f  this 

paper  the  soot  and  dual  an  collected.      1  [g    I 

'1'he  aspiration  i-  effected  by  a  water-jet  pump,  and 
the  volume  of  air  i-  measured  l>y  an  ordinary 
meter.     The  determination  of  the  amount  of  soot  and 

dust  collected  on  the  paper  in  twelve  or  twentj  four 
hour-  i-  carried  out  by  comparison  with  a  standard 
scale,  sii  imount  i-  too  small,  even  with  tin* 

large  volume  of  air  used,  to  be  determined  by  di 
weighing.     Etenk  has  employed  for  the  comparia 

mixture  of  a    known  amount    of  t  and  oil  which, 

when  used  in      _         vessel  of  v  iped  de« 

gives  a  colour  scale  of  gradually  increasing  den* 
Thi-  method  of  estimating  tl  md  dust  in 

atmosphere  is  now  being  employed  by  the  officials  of 
the  Hygienic  Institute  in  the  city  of  Hamburg, 
results  being  carefully  recorded.     It  is  stated  th 
series  of  these  tests  will  shortly  be  published. 


rr^W-^n 
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dust  are  retained  by  drawing  the  air  through  a  tube 
containing  collodion  wool.  (Fig.  lb.)  The  estima- 
tion of  the  soot  and  dust  is  made  by  dissolving  this 
collodion  wool  with  its  deposit  of  soot  and  dust  in  a 
mixture  of  two  parts  of  ether  and  one  part  of  alcohol. 
The  final  step  is  to  compare  the  turbid  fluid  thus 
obtained  with  various  standard  solutions  containing 
collodion  and  known  amounts  of  soot  and  dust.  The 
apparatus  for  carrying  out  this  method  is  more  costly 
than  that  of  Riibner,  and  the  use  of  ether  adds  con- 
siderably to  the  expense  of  the  final  comparison. 

C.  —  Liefmann's  Method.  —  Liefmann's  method 
differs  essentially  in  principle  from  the  two  methods 
already  described,  since  it  is  based  upon  deposition 
or  '  sedimentation '  of  the  soot  and  dust  particles 
upon  prepared  plates  and  not  upon  filtration. 

The  method  is  described  in  considerable  detail 
in  the  Habilationsschrift '  (Degree  Thesis),  pub- 
lished by  Liefmann  at  Halle  University,  in  1907. 
Considerable  space  is  devoted  in  his  pamphlet 
to  the  theory  of  '  sedimentation '  as  a  means  of 
measuring  the  soot  and  dust  particles  suspended 
in  the  air  and  to  the  reasons  why  two  surfaces 
are  necessary  (a  vertical  one  and  a  horizontal  one) 
in  order  to  obtain  correct  results.  The  practical 
operation  of  the  method  only  can  be  described  in  this 
article.  The  apparatus  required  is  simpler  than  in 
the  case  of  the  Kiibner  and  Hahn  methods,  and  it  is 
therefore,  more  easily  moved  from  place  to  place  or 
erected  at  any  desired  point  of  observation.  A  firm, 
three-footed  base  of  cast  iron  is  provided  with  a 
vertical  centre  rod  or  spindle.  This  carries  a  hori- 
zontal plate  on  the  edges  of  which  are  fixed  four  thin 
uprights  carrying  a  light  roof  or  cover.  Under  this 
cover  is  fixed  the  vertical  disc  of  glass  covered  with  a 
thin  film  of  oil  for  catching  and  retaining  the  par- 
ticles of  soot  and  dust  blown  by  the  wind  in  a  hori- 
zontal or  inclined  direction.  These  particles  would 
not  be  caught  by  the  horizontal  disc  fixed  on  top  of 
the  apparatus,  since  only  the  particles  falling  in  a 
vertical  direction  impinge  on  this  disc.  The  vertical 
plate  must,  of  course,  be  kept  facing  the  wind  or  air 
current,  and  for  the  purpose  of  causing  it  to  turn 
with  any  change  in  the  direction  of  the  wind  a  large 
vane  is  fastened  to  the  back  of  the  spindle  which 
carries  it.  (Fig.  II.)  The  glass  discs  used  by 
Liefmann  in  his  trials  of  the  method  were  the  usual 


Fig.  II.     Liefmann's  Apparatus. 


chemical  clock  glasses  100  sq.  cm.  in  superficial  area, 
and  the  oil  film  was  obtained  by  painting  their  con- 
cave surfaces  with  a  perfectly  white-bleached  oil  by 
means  of  a  small  brush. 

After  twelve  or  twenty-four  hours',  or  longer, 
exposure  to  the  atmosphere  the  two  glass  discs  are 
removed  from  the  apparatus  and  newly-prepared  ones 
are  inserted,  if  the  observations  are  to  be  continued. 
The  exposed  discs,  with  their  films  of  soot  and  dust- 
covered  oil,  are  then  held  over  a  small  glass  mortar, 
and  the  film  is  removed  by  aid  of  ether,  which  dis- 
solves the  oil  and  holds  the  soot  and  dust  in  suspen- 
sion. 

This  ether  solution  is  then  evaporated  by  placing 
the  mortar  containing  it  in  a  warm  place.  It  is  most 
important  to  note  that  no  light  must  be  near  this 
place,  and  that,  as  ether-vapour  is  heavier  than  air, 
it  flows  downwards.  The  residue  is  then  rubbed  up 
with  5  cub.  cm.  of  the  originally  used  oil,  in  order  to 
yield  a  mixture  for  comparison  with  the  standards. 
These  standards  are  prepared  by  taking  a  weighed 
quantity  of  dry  soot  prepared  from  naphthalene  and 
by  mixing  this  carefully  with  5  cub.  cm.  of  white 
bleached  oil  in  a  glass  mortar.  These  mixtures  are 
then  placed  in  a  series  of  glass-stoppered  tubes 
having  flat  feet,  the  quantities  of  soot  used  giving  a 
scale  reading  from  1/10  mg.  up  to  5/10  mg.  While 
the  first  tube  of  the  scale  is  only  slightly  tinged  a 
dark  colour,  the  last  tube  will  be  perfectly  black, 
and  the  difference  in  tint  between  successive  tubes 
of  the  series  is  clear  and  distinct.  The  oil-and-soot 
mixture  obtained  from  each  of  the  exposed  discs  is 
now  placed  in  a  similar  glass-stoppered  tube  and  is 
compared  with  the  standard  tubes,  in  order  to  deter- 
mine the  amount  of  soot  in  suspension.  The  results 
must  be  calculated  upon  5  cub.  cm.  of  oil  and  multi- 
plied by  100,  in  order  to  give  the  quantity  of  soot 
falling  upon  an  area  of  1  sq.  metre  (10-75  sq.  ft.) 
during  the  time  of  exposure. 

According  to  Liefmann,  a  test  by  this  method  can 
be  completed  in  ten  minutes,  exclusive  of  the  time 
taken  for  the  evaporation  of  the  ether  ;  the  accuracy 
is  within  0  05  mg. 

The  following  are  some  of  the 
Hamburg  in  the  winter  of  1903-4 

Results  calcu- 
lated upon  one 
square  metre 
and  ii  hours 
in-. 
23  59 
18-85 
18  94 
1614 


Date 

1903. 

Weather. 

Dec. 

18 

Bad 

Dec. 

18 

Bad 

Dec. 

19 

Bad 

Dec. 

19 

Bad 

1904. 

Jan. 

15 

Windy 

Jan. 

22-23  Good 

Jan. 

23-27 

Moderate 

Jan. 

24-25 

Moderate 

Jan. 

24-25  Moderate 

Jan. 

27-28 

Moderate 

Jan. 

27-2S 

Moderate 

figures  obtained  in 
by  this  method  : — 


Remarks. 
On  horizontal  disc. 
On  horizontal  disc. 
On  horizontal  disc. 
On  horizontal  disc. 


188 '45     On  vertical  disc,  wind 
blowing  from  harbour. 
35-29     On  horizontal  disc. 
298  70     On  horizontal  disc. 
76-40     On  vertical  disc. 
19-11     On  horizontal  disc. 
69-60     On  vertical  disc. 
13  "90    On  horizontal  disc. 
The  above  tests  show  that,  as  a  rule,  more  deposit 
is  collected  on  the  vertical  surface  than  on  the  hori- 
zontal one,  which  is  in  accordance  with  the  theory  of 
the  sedimentation  process,  since  on  most  days  there 
is  sufficient  motion  of  the  air  to  cause  a  drift  of  the 
dust  and  soot  particles  in  a  horizontal  direction.     On 
perfectly  calm  days  the  horizontally  placed  surface 
will  collect  the  larger  portion  of  soot  and  dust. 

77. — Ni  a-  Methods  of  Observing  and  Recording  the 
Density  of  Chimney  Smoke.  —  The  need  for  more 
.scientific    and   accurate   methods   of   observing  and 
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recording  the  density  of  the  smoke  emitted  from 
factory  and  works  chimneys  was  well  brought  ont  in 
the  address  delivered  by  Mr.  James  Swinburne, 
F.R.S.,    before    the    Association   of   'Engineers   in 

Charge'  in   Octobei   of  last  year.     In  tin' coin f 

some  comments  upon  the  evidence  given  in  '  black- 
smoke"  prosecutions  under  the  sxisting  acts,  Mi. 
Swinburne  made  the  following  pertinent  remarks  : 

"Smoke  records  are,  naturally,  chielly  of  use  in 
giving  evidence  about  smoke,  as.  without  them,  the 
magistrate  has  to  decide  whether  there  lias  been 
'  black  smoke,"  or  smoke  amounting  to  a  nuisance, 
from  t he  evidence  of  a  number  of  witnesses  called 
an  each  side.  This  is  rather  apt  to  he  unfair  to  tin- 
defendant,  because  t  lie  prosecution  can  bring  evidence 
that,  at  Buch  a  time,  on  such  a  day,  a  witness  Baw 
'  black  smoke." 

li  The  defendants  had  not  their  attention  called  to 
the  smoke  at  that  moment,  and  all  they  can  do  is  to 
give  evidence  that  at  other  times  they  did  not  emit 
'  black  smoke,"  or  that  their  furnace-  are  so  good  that 
they  do  not  believe  they  ever  emitted  'black  smoke.' 

"  The  great  difficulty  i>  that,  up  to  now,  there  has 
been  no  way  of  making  any  sort  of  estimate  as  to  the 
blackness  of  the  -moke.  <  me  witness  may  Bay,  quite 
fairly,  that  he  considered  the  smoke  dense  black. 
while  another  witness,  quite  as  fair,  looking  at  the 
same  amoke,  may  say  it  is  only  grey  or.  at  the  most, 
dark  grey  -moke.  There  must  always  he  the  diffi- 
culty thai  the  witness  tor  the  prosecution  Bees  the 
smoke  of  which  there  is  complaint  without  the 
defendant  being  able  t d  produce  any  evidence  about 
it."" 

Within  recent  years  several  instruments  have  been 
devised  for  over-coming  this  difficulty  and  for  elimi- 
nating the  unsatisfactory  personal  factor  from  the 
observation  of  the  -moke  emitted  from  the  chimneys 
of  factory  or  work-.  These  will  now  be  described 
seriatim. 

-The  Swinburne  Photographic  Smokt  -Recording 
Apparatus  -A  full  and  detailed  description  of  thi« 
method  and  of  the  apparatus  required  tor  carrying  it 
out  wa-  given  by  the  inventor  in  the  issne  of  The 

Times  (Engii ring  Supplement),  of  March  20.  1907. 

The  following  description  i-  drawn  from  that  article, 
the    •  smoke  scale  '    referred    to   being  that  issued  by 

1 1 1<"  committee  of  the  Institution  of  <  i\  il  Engineers  in 
their  'Report  on  Steam  Engine  and  Boiler  Trials,' 
published  by  Messrs.  Clowes  &  Co.    The  principle  of 

the  method  i-  that  of  photographing  the  smoke  scale 
and  the  -moke  upon  the  one  plate,  -o  t  hat  any  \ai  ia 

t ion  in  t lie  depth  of  tone  of  the  negative,  due  to  the 
method  or  time  of  exposure,  or  to  the  methods  and 
chemicals  used  in  developing  will   affect   both   the 

chart  and  the  smok [ually,  and  a  fair  comparison 

will  be  obtained  between  the  two.  \-  Mi.  Swin- 
burne saj  *  :  — 

"To  photograph  the  -moke  in  the  ordinary  •■ 
would    be   quite   useless  a-   a    record,    because    the 
appearance   of  the  -moke    in    tin-    resulting    print 

would  depend  on  the  kind    of    plate   Used,  wli-tln-i    it 

i- -low  or  fa-t  ;  whet  lei  it  i    isochromatic,  and 
with  or  without  a  screen  ;  how  far   it    i-   develop 
and  whether  the  negative  is  intensified.     Then  the 
print  may  be  on  a  print  mil   paper  gii 

-     oi  on  a  platinum  one,  or  a  bromide  paper 
be  used,   properly   exposed  ami   fully  developed 

tosed  and  incompletely  developed.     M 
these  sources  of  erroi  can  be  completely  avoided  l>\ 
photographing    tin-    smoke-scale    with    the 

They   then   both    recede  the  -a tl'-ati It.  anil    the 

smoke  on  one  prim  i-  compared,  nol  with  (he  smoke 

on    another    print,    but     with    it 
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Thi-   -moke   on    one    print    may  v  light     The 

scale    i-   then    very    light,    tOO,    M    that    the 

corresponds  with  the  scale  at.  -a\ .  0  4.  whu  h  ru< 

that     the    -moke    stop-     four-tenth-.     "I       MJ     .     ..I     tie- 

light  i  >n  another  print  taken  by  som ie  else  at  the 

-ame  time  the  -moke  may  look  very  dark  :  but  the 

scale  will  look  very  dark,  tOO,  -<>  that"  the  -moke  uill 
still    correspond    with    the  part  of  the  scale  marked 

n  4. 

"  Tin-  scale  i-  made  by  putting  a  process  plate  in  a 
printing  frame  with  a  paper  screen  in  tr>.in  of  it. 
This  -cieen  ha-  a  rectangular  bole  to  correspond  with 
the  smoke  scale.    The  boh-  i-  covered  with  a  p 
shutter,   which  i-  withdrawn  in  steps.     A  dit 
into  eight  steps  is  probably  as  many  a-  will  ever  l>- 

wanted.      Fur   a   process   plate   a    cam  lb*,  about   2ft 

oil,  will  do.    Tin-  exposures  for  eight  grades  will  then 
be  sufficient  if  the  first  tint  i.*ex|  -ml-,  the 

Becond  and  first  32,  and  so  on.     This  «urex 

of  1,  2— 128 seconds  in  geometrical  progression.  There 
is  no  special  reason  for  exposing  in  geometrical  pro 
-ion  like  thi-,  but  photographers  always  do  it.  The 
finished  plate  i-  then  clear  glass,  except  that  then-  i- 
a  Bcale  along  one  side.  -..  a-  to  be  in  the  sky  in  a 
photograph.      The  scale  plate   i-   mounted    in   the 

camera  BO  a-  to  be  in  front  of  the  sensitive  [■late.      It 

maybe  loose,  so  that   when  the  i  is  held  lens 

upward- it  falls  right  on  to  tie-  sensitive  plate.     On 
turning  He-  camera  with  the  lens  down,  it  fall-  back 

on    t<>    -tops    in    the   camera  frame.      A   film   camera 

Would   mOSt    likely  be  mole  ea-ily   fitt 

\  eheap  pocket  quarter-plate  doe-  quite 

a- well.   Unfortunately,  the  shutters  have  generally 

only  one  -p I.   chosen   tor  beginners'   home    por- 
traiture, and    thi-    may    be    far    toe.  fast  for  : 
-moke  and  -ky  work  in  thi-  climate.     In  taking  tin' 
chimney  the  camera  i-  held  so  that  the  smoke  comes 
close  to  tin-  -cah-.      I  I  results,  the  sn 

-hould   lie  taken   against  ound  of  uniform 

-ky.     Fortunately,  it  i-  eas}  t"  y  iniform  dull 

sky  in  thi-  cunt  rv. 

Lotcdon's  Smoh    Tiniomei  I     -  instrun 

imparatively  simple  in  construction  and  use,  ami 
will  b<-  found  of  value  in   making  tin-  prrlimii 

irvations  ol  tin-  blackness  of  ih>-  -moke  issuing 
from  a  chimney  before  attempting  to  obtain  a  photo 
graphic  record  of  tin-  -ame  by  the  H  irne  met 

ami  apparatus. 

For   it    may    be    note. I    her-  ol 

dense   black  smoke  from  most    factor)    and    work* 
cbimnej  -   i-  /-•  i 

chimney  i-  obsei  \  ed  cl ly  it  "  ill  be  found  t  hat   the 

when   ii( 

-moke  i- em  closely  with  the  pei 

during  which  fn  tin- 

It  black  smoke  i-  thet  om 

a  chimney  at  1 1  <•  clo<  k  a  m 
two  oi    i  lii  ec-  minute 

i In-  -a density  will  a. 

II. St)  to  i  In-  ii 

firing      The 

led   t  hat    t  In-  cbimni 
i  lie 

I 
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with  tinted  glasses  of  varying  density,  marked  No.  0 
to  No.  5,  according  to  the  scale  of  the  well-known 
Ringelmann  smoke  chart. 

'  In  estimating  the  density  of  smoke  with  this 
instrument  the  observer  approaches  as  close  to  the 
chimney  as  will  enable  him  to  see  through  the 
observing  aperture  of  the  instrument  a  circular  disc 
of  smoke  without  any  of  the  surrounding  sky.  The 
instrument  is  held  so  that  the  other  aperture  is  to  the 
windward  side  of  the  smoke  column,  and  by  revolv- 
ing the  diaphragm  the  observer  can  match  the  vary- 
ing densities  of  the  smoke  as  it  issues  from  the  chim- 
ney top.' 

(c) — Bon  ham  and  Weber's  Method.  —  The  two 
methods  of  observing  and  reading  the  density  of  the 
smoke  described  above  are  not  continuous  in 
character,  and  are  further  handicapped  by  the  fact 
that  an  observer  is  required  to  operate  them. 

Messrs.  Bonham  and  Weber  have  devised  a  con- 
tinuous and  automatic  method  of  recording  the 
density  of  smoke  issuing  from  a  chimney  which  is 
well  worth  installation  in  every  large  works,  since 
the  records  obtained  with  it  can  be  of  great  assistance 
and  value  in  the  general  over-sight  of  the  firing  of  all 
boilers  and  furnaces. 

A  perforated  ring  pipe  is  inserted  in  the  main  Hue 
or  breeching  at  the  base  of  the  chimney,  and  from 
this  point  a  small  proportion  of  the  gases  passing  up 
the  chimney  are  abstracted  by  an  electrically-operated 
fan  or  pump,  and  are  forced  under  pressure  to  the 
point  where  the  recording  apparatus  is  installed.  This 
should  be  near  to  the  chimney,  to  prevent  deposition 
of  soot  in  the  pipe,  and  the  flow  of  gas  should  he 
rapid. 

The  apparatus  consists  of  two  large  drums  revolved 
by  clockwork  and  of  a  long  piece  of  white  tape, 
chemically  treated  to  retain  the  soot  and  dust.  The 
tape  is  wound  upon  one  drum  and  the  free  end  is 
attached  to  the  second  drum  in  such  a  manner  that 
the  chemically-prepared  surface  of  the  tape  stretched 
between  the  two  drums  is  upwards  and  is  exposed  to 
the  chimney  gases  as  they  issue,  under  j^'essure, 
from  a  narrow  opening  in  the  mouth  of  the  pipe 
which  leads  them  to  the  apparatus. 

The  clockwork  and  the  electric  pump  are  then  set 
in  motion,  and  the  apparatus  is  left  working  for  a 
period  of  twelve  or  twenty-four  hours,  when  the  tape 
wound  upon  the  second  drum  is  cut  ott'  and  is  removed 
and  examined  for  its  record  of  soot  and  dust.  It  is 
obvious  that  this  apparatus  must  be  enclosed  in  a 
dust-proof  cupboard  and  be  kept  under  lock  and  key, 
in  order  to  obtain  accurate  records.  A  still  simpler 
modification  of  this  method  consists  in  the  use  of  the 
tape  without  any  chemical  treatment,  the  xecord 
being  obtained  by  drawing  the  tape  tightly  stretched 
over  the  orifice  in  the  smoke  pipe  and  by  employing 
sufficient  pressure  in  pumping  the  gases  to  force 
them  through  the  tape. 

Methods  for  Guidance  of  the  Firemen  mid 
Boiler  Engineers.— k  difficulty  which  handica]  s  many 
firemen  in  the  discharge  of  their  duties  is  that  the 
chimney  top  is  quite  out  of  sight  from  the  firing 
plate  of  tin-  boilers,  and  that  they  have  no  means  of 
knowing,  unless  they  leave  their  boilers  and  go  out- 
side the  boiler  house,  whether  black  smoke  is  being 
emitted  or  not.  The  simplest  method  of  overcoming 
this  difficulty  in  those  works  where  it  exists  is  to  cut 
openings  in  the  boiler  shed  and  to  fix  silvered  glass 
mirrors  at  one  or  two  points  on  walls,  so  that  the 
fireman  can  see  the  chimney  top,  either  directly  or 
by  reflection,  without  leaving  the  firing  plate  of  the 
boiler  house.  The  writer  first  saw  this  arrangement 
in  Gallagher's  tobacco  factory,  in  Belfast,  in  1902, 


and  it  has  now,  on  his  suggestion,  been  adopted  in 
many  works  in  the  United  Kingdom  and  in  America. 
When  this  plan  is  impracticable,  owing  to  the  large 
size  of  the  works  and  to  the  number  and  height  of  the 
intervening  buildings,  that  proposed  by  Messrs. 
Bonham  and  Weber  should  be  adopted.  The  mecha- 
nism already  described  in  sub-section  C  is  utilised 
not  only  to  supply  a  sample  of  the  smoke-laden  gases 
to  the  recording  apparatus,  but  a  portion  of  the  gas 
is  forced  through  a.  small  chimney  stack  erected  in  a 
convenient  spot  on  the  floor  of  the  boiler  or  furnace 
house,  and  the  top  of  this  miniature  chimney  is  pro- 
vided with  a  white  background,  so  that  the  colour  of 
the  smoke  and  issuing  gases  can  be  instantly  seen. 

It  is  necessary,  however,  when  this  method  is 
adopted  to  arrange  that  the  volume  of  exit  gases 
travelling  to  the  smaller  smokestack  shall  be  propor- 
tioned to  its  smaller  diameter  in  relation  to  the 
larger  one  ;  otherwise,  the  indications  will  be  wrong. 
With  this  device,  both  the  firemen  and  the  engineer 
in  charge  of  the  boiler  or  furnace  house  will  have 
constantly  under  their  eyes  an  indication  of  the 
density  of  the  smoke  emitted  from  the  chimney  of 
the  works.  Allowance  will,  of  course,  have  to  be 
made  for  the  difference  in  the  diameter  of  the  two 
chimneys.  A  column  of  smoke  which  appears  brown 
when  seen  through  a  depth  of  6  in.  will  seem  to  be 
much  darker,  and  may  even  appear  quite  black  when 
viewed  through  a  depth  of  6  ft.  or  more,  and  the 
firemen  will  have  to  regard  the  slightest  sign  of 
smoke  at  the  top  of  the  chimney  stack  as  indicative 
of  a  much  worse  effect  at  the  top  of  the  works  chim- 
ney. However,  there  is  not  the  slightest  doubt  in 
the  writer's  mind  that,  if  every  boiler  house  possessed 
this  simple  addition  to  its  equipment,  there  would  be 
a  great  diminution  in  the  amount  of  black  smoke 
emitted  from  the  chimneys  of  works  and  factories  on 
both  sides  of  the  Atlantic,  to  the  material  benefit  of 
the  surroundings. — John"  B.  C.  Kershaw. — Cassier's 
Magazine,  January,  1911,  p.  2.31.     (K.  A.) 


METALLURGY. 

The  Development  of  Gold  Extraction 
Methods  on  the  Witwatersrand.— "  It  may 
be  assumed  that  members  of  this  Association  are 
familiar  with  the  main  outlines  of  the  methods  em- 
ployed in  extracting  the  precious  metals  from  the 
'Witwatersrand  banket  reefs. 

A  reference  to  the  last  paper  on  this  subject  will 
make  clear  to  anyone  the  underlying  principles  of 
the  practice  then  adopted,  and  these  have  undergone 
no  considerable  change.  I  refer  to  the  paper  read  in 
April,  1903,  before  this  Association  by  Dr.  Caldecott, 
who,  as  is  we!l  known,  lias  taken  a  large  share  in 
the  developments  of  the  last  seven  years,  with  which 
this  paper  chiefly  deals.  It  will  perhaps  be  useful 
to  take  this  statement  of  the  facts  of  1903  as  a  base 
on  which  to  develop  the  principal  features  of  present- 
day  practice,  and  to  follow  the  same  order  of  treat- 
ment of  the  various  processes  to  be  considered. 

As  it  is  usually  necessary  in  mining  to  slope  out 
some  quantity  of  inter-bedded,  but  valueless,  rock, 
the  first  operation  to  be  performed  is  to  remove,  as 
far  as  practicable,  all  such  '  waste '  from  the 
valuable  ore.  The  use  of  sorting  tables  and  belts 
for  this  operation  is  still  maintained,  and  in  1909 the 
average  amount  of  material  so  discarded  was  14-45% 
of  the  total  mined,  against  14"24%  in  1903.  This 
left  nearly  twenty-one  million  tons  of  ore  to  be 
further  dealt  with.  Somewhat  more  than  half  of 
this  passed  over  the  screening  arrangements  to  be 
broken  down  into  Kin.  cubes  in  the  rock  breakers. 
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There  has  not  been  much  change  in  the  devices 
employed  for  sorting  ami  breaking;  and  improve- 
ment in  detail  and  the  nee  of  larger  units  have  been 
chiefly  responsible  for  the  savin-  effected  in  cosl  of 
operation.  In  the  transport  of  the  crashed  ore  Hum 
the  breaking  plant  to  the  mill  bins,  belts  have  been 
introduced  where  the  distance  was  Bhoit,  and  full- 
sized  railway  trucks  and  engines  are  employed 
where  the  mills  are  further  away,  and  may  be 
in  operation  at  the  Simmer  and  Jack  or  the  Simmer 
Deep. 

It  is  proposed  to  use  electric  haulage  on  a  similar 
large  scale  for  the  new  mill  being  erected  at  the 
City  Deep,  and  this  i-  in  keeping  with  the  de\eh>p- 
ment  of  electric  power  utilisation,  consequent  on 
the  formation  of  large  power  companies  whose  Bole 
business  is  the  production  and  distribution  of 
electric  energy. 

The  considerable  saving  effected  by  generating 
electricity  in  large  quantity,  by  huge  machine- 
centred  in  suitable  localities,  will  ensure  that  this 
means  of  reducing  capital  expenditure  and  economy 
in  cost  of  operation  will  he  rapidly  extended  in  the 
near  future. 

Many  mills  are  now  driven  by  electric  motor-, 
either  in  large  units  driving  100  or  more  stamps,  as 
at  the  Angclo,  or  by  means  of  -mailer  motors  for 
each  10-stamp  battery. 

It  is  now  becoming  usual  to  arrange  lo  stamp-  to 
be  driven  from  one  cam-halt,  hut  the  mortar  hox 
for  each  5-stamp  unit  i- still  retained.  Breakage  of 
these  cam-shafts  is  -till  a  constant  source  of  expense 
and  of  stoppage,  though  this  has  been  considerably 
reduced  as  a  result  of  careful  investigation  of  the 
quality  of  the  steel  used  by  means  of  a  microscopic 
examination  and  the  utilisation  of  the  latest  know- 
ledge in  production  and  heat  treatment  of  this  metal. 
It  is  proposed  at  the  City  Deep  mill  to  pnt  an  inch 
hole  right  through  the  cam-haft  centre,  and  to 
supply  extra  hearings  hetween  the  cam-,  in  accord- 
ance with  Mr.  Laschinger's  designs,  in  order  to 
obviate  breakage  a-  far  a-  possible. 

The  great e-t  change-  that  have  taken  place  in  the 

battery  are  in  the  weight  of  the  atamp  and  in  the 
size  of  the  screen  used.  The  average  weight  of  the 
stamp- running  in  1903  was  1,100  lb.,  and  no  stamp 
heavier  than  1,500  Jb.  was  in  operation.  The  duty. 
4  91  tons  crushed  per  stamp  per  24  hours,  was  thns 
-mall  compared  with  the  average  fur  1909,  which 
amounted  to  6*79  tuns.  This  increase  of  duty  i-  nut 
only  due  to  the  heavier  weight  of  the  stamp  em- 
ployed or  to  the  fact  that  the  weight  is  rendered 
more  effective  by  concentration  near  the  crushing 
point   by  increasing    the    weight    of    the    bead    and 

using  shorter  stems  ;  it  i-  alsodue  to  the  fact  that 
since  the  introduction  of  tube  mill-  it  i-  possib 
ose  a  much  coarser  Bcreen  in  the  mortar-box.  The 
average  weight  of  the  stamp-  now  pounding  rock 
within  -2o  miles  of  Johannesburg  i-  probably  not 
more  than  1,350  lb.,  hut   stamps  np  to  1,800  lb 

now  at  work,  and  in  the  near  future  a  weight  <>t 
2,0001b.  will  be  employed  at  the  Citj  Deep  mill, 
with  a  duty  aa   high  a-  20   tun-  a  day,  or  possibly 

more,  the  limit  being  set  by  tin-  coar-ene--  ol  the 
screen  employed. 

In  1903  a  screen  mesh  of  COn  to  I.'hmi  holes  to  the 
square  inch  was  usual,  and  anything  coarwei   than 
.".on  mesh  was  rare.     To-da?  screens  with  nine  I 
to  the  Bonare   inch  are  actually   in   o 

highest  efficiency  ha-  1 n  determined  l>\  th<   M 

Trial-  Committee  to  be  correlated   with   thi- 
tare.     The  same  -lamps  which  give  a  dutj 

ton-  w  ith  a    screen    having    an 


show   the  high  figUM  t,i   2  i-   with    tie 

screen,   having  an  aperture  of  n  _7  in.     I 
result  may  he  unproved  by  separating  from  the 
fed  to  the  battery  that  portion  already  fine 
to  pass  the  screen  employed  (about  :.  ■  that  in 

future  it  i-  possible  that  a  duty  ol  30  tun-  pel  -tamp 
per  diem  mav  lie  fairly  common. 

It  may  he  pointed  out  that    tiie    pp  nic 

limit    of  nine   holes    to   the   square    inch   i- 

extent  governed  by  the  diameter  of  the  tube  mills 

employed.    The  standard  sue  at  present  i-  •"•  it.  •>  in. 

in  diameter  and  22  ft.  long,  hut  it  i-  possible  that  in 
the  future  tubes  of  diameter  maj  suc- 

cessfully employed.     This  will  tend  t«>  increase  the 
■ -i/.e  of  unit,' which  i-  a   favourable  means  ol 
sing  lxith  capital  required  and  working  cost  ami 

may  render  economic  the  OSS  ol  BVOfl  n-. 

Proceeding  on  these  line-,  a  time  may  come  wheu 

the    stamp    mill    will    he    improved    entirely   OUl    of 
existence,    and    the    heavy    ruck  breaker-  emplo 
will  he  set  to  '-rush  finely  enough  lo  pa--  din 
the  larger  tube  mill-,  or  rolls  might  !*■  ni  the 

Blight  reduction  -till  required. 

No  signs  of  such  a  prog  yet  visible,  though 

it  appears  merely  a  logical  deduction  from  the  - 

CeSS  which    ha-    attended     the    efforts    "!     OUT    lie 

lurgists  in   the  direction    of    improvement    in    the 
operation  of  the  tube  mill  plant,  which  i-  grown 
he  n  mure  significant  part  of  every  new  mill  erected. 
Coincident  with  the  increase  "i   coarseness  ■■!  the 
pulp   leaving  the  mortar-box    i-   the    difficulty   of 
directly  amalgamating  the   product  without  further 
crushing,  and  it  i-  becoming  clear  that  the  ad 
tage  of  removing  the  apron  plate-  entirely 
from   the   boxes  will   emphasize  it-  necessity  in  the 
near  future.     Tin-  removing  of  the  amalgamating 
tables  from  proximity  to  the  mortar-boxes  and 
relegation  of  their  duty  to   shaking   plate-,  pla 
after    tie-   tnhe   mill-,    i-    contemplated    in    many 
mines,   though   1   believe   it    was   tir-t   carried  into 
•  at  the  West  Eland  Central  mill,  where  n  ha- 
entire!]   -  ;!■     The  only  possible  di  i 

sack  to  this  arrangement     that   the  lighter  portion 
of  the  crushed  ore,  called  -lime,  hu  the 

tube  mill  shaking  plate-    can  Ik?  obviated  by  -p. 
arrangement,   a-   proposed    for   the  600-stamp  miH 
bein  1   at    Randfontein.      At  thi 

new  plant  the   shaking    plat'  I    under  the 

same   roof  a-  the  extractor-boxes  <>i    the  cyanide 
plant,  an  arrangement  which  enable-,  nil  gold 

red  to  he  superintended  and  handled,  till  it  i-  in 
smelted  bars  for  the  hank-,  in  one  building. 

The  tube  mill  i-  of  course  the  principal  novelty  in 
the  history  of  the  reduction  plant  since  Dr  Calde- 
cott's    paper    was   read  In    r."n,    though   I 

lowed  it    when   he   wroti  the  imer 

crushing  <>t  tie- 1  1  pyritic  portions  of  the  mill 

pulp. 

Mr.  Denny  first  udi  of  the  tu be  mill 

foi  thi-  purpose  in  thi-  country,   and  refe 1  to 

— ml  use  in  Australia  bj  Dr.  DiehL 
\'    first   tut  rod 
iliun  <>t  it-  i 
in  extraction  shown aftei  tie   liner rru-hii 
by  it-  meant*,  it  i-  no>»  iiwmI  almu-t  u ni\  ■ 
only  on  accaunl  of  this  increase 
gold,  but 
in  conjunct  ion  w  it  li  the 

•  n-,    a  much  met  IiihI 

t  he   linene--  ilfln 
\  n  elnh'a\  "in 
grounds,   t"  -how    that    t  I 

mill   i-  >uip 
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battery,  but  it  is  certainly  true  that  its  extended 
use  is  always  accompanied  by  lower  cost  for  reduc- 
ing the  ore  to  the  utmost  fineness  now  considered 
economically  sound.  Thus  one  or  two  tube  mills 
were  at  first  employed  for  every  100  stamps  run- 
ning, but  at  the  end  of  1909  158  tubes  were  in  use, 
against  9,545  stamps  erected,  and  it  must  be  ob- 
served that  there  are  many  mines,  whose  '  lives '  are 
now  too  short  for  the  repayment  of  the  necessary 
capital  expenditure,  where  no  tube  mills  are  yet  put 
up,  and  that  the  present  tendency  is  in  the  direction 
of  one  tube  to  every  15  or  20  stamps;  it  is  pos- 
sible that  the  future  will  see  even  this  proportion  of 
tube  mills  increased. 

A  change  of  some  importance  has  been  made  in 
the  method  employed  for  elevating  the  pulp  leaving 
the  mill  for  classirication  and  subsequent  treatment. 
Formerly  tailing-wheels  were  almost  universally 
employed,  though  even  seven  years  ago  plunger 
pumps  were  successfully  used  in  one  or  two  cases. 
The  great  disadvantage' of  the  tailing-wheel,  beside 
its  high  capital  cost,  was  total  lack  of  elasticity 
when  the  introduction  of  improved  appliances 
demanded  an  increase  in  the  total  elevation  neces- 
sary. 

After  considerable  experimenting,  a  type  of  cen- 
trifugal pump,  with  cheap  and  easily-renewable 
wearing  parts,  was  found  suitable  for  elevating  to 
any  required  height  the  coarsest  material  yet  pro- 
duced, and  many  are  now  in  operation.  Though 
the  wearing  parts  may  only  last  20  or  30  days,  the 
total  cost,  including  capital  redemption,  of  elevating 
pulp  is  less  than  by  any  other  method,  and  any  increase 
in  elevation  subsequently  required  is  easily  arranged 
by  adding  a  length  of  pipe  to  the  delivery  column 
and  suitably  increasing  the  speed  of  the  motor.  One 
disadvantage  which  can,  however,  be  overcome 
without  very  great  difficulty  is  the  lack  of  regular 
flow  from  the  pump  if  the  amount  of  the  pulp  to  be 
lifted  is  varied  by  hanging  up  stamps  or  from  other 
causes.  This  lack  of  regularity  interferes  consider- 
ably with  the  effectiveness  of  any  arrangement  for 
classifying  the  pulp  and  separating  the  coarser  and 
heavier  portions  as  is  required  for  their  different 
treatments. 

The  use  of  compressed  air  in  the  '  Pohle  lift '  is 
quite  effective  for  elevating  pulp,  as  at  the  East 
Band  Mines,  and,  though  the  efficiency  is  low,  a 
similar  method  is  largely  used  where  the  aerating 
effect  is  also  of  value  in  the  solution  of  gold,  as  in 
'  Brown  ;  agitators  or  similar  apparatus. 

The  method  of  separation  by  means  of  cones  has 
in  the  last  seven  years  largely  displaced  the  use  of 
spitzlutte  and  spitzkasten,  formerly  chieffy  em- 
ployed for  this  purpose,  and  the  introduction  by  Dr. 
Caldecott  of  a  diaphragm  partition  near  the  bottom 
of  the  cone  enables  a  much  steadier  and  more  uni- 
form produce  to  be  returned  to  the  tube-mill  plant 
for  re-grinding,  and  increases  the  efficiency  of  the 
apparatus  for  other  separations  required.  The 
underflow  may  be  thus  arranged  to  retain  even  less 
water  than  is  suitable  for  the  best  tube-mill  work, 
so  that  a  second  set  of  cones  for  removing  the  excess 
water  may  now  be  dispensed  with,  and  any  required 
adjustment  may  be  accurately  made  by  adding  the 
amount  of  water  experiment  has  shown  to  be 
requisite.  A  further  advantage  is  found  in  the  in- 
creased size  of  discharging  nozzle  that  may  be  used 
when  diaphragms  are  suitably  employed.  This 
avoids  the  frequent  choking  up  by  small  pebbles  of 
the  smaller  nozzles  necessarily  employed  with  less 
efficient  arrangements. 


The  increased  efficiency  of  the  cone  used  in  place 
of  an  inverted  pyramid  is  largely  connected  with  the 
fact  that  it  is  always  arranged  to  overflow  all  round 
the  circumference,  thus  ensuring  greater  tranquility 
for  settlement  and  a  smaller  height  of  overflow. 
The  spitzkasten  has  been  invariably  used  with  an 
overflow  over  one  edge  only,  though  of  course  it 
would  be  quite  simple  to  arrange  it  to  be  used, 
similarly  to  the  cone,  with  central  inflow  and 
baffle,  and  overflow  over  all  four  sides,  where  only 
wood  is  available  for  construction  material,  and  in 
some  other  cases  such  an  arrangement  would  pre- 
sent considerable  advantages. 

It  has  always  been  understood  that  successful 
treatment  of  crushed  ore  by  cyanide  solutions  de- 
pended not  only  upon  the  ultimate  fineness  attained, 
but  also  upon  the  completeness  of  the  separation  of 
the  leachable  sand  from  the  finer  slime  which  tends 
to  clog  up  the  material  to  be  percolated  and  to 
render  the  access  of  the  air  required  more  difficult. 

By  the  older  methods,  still  largely  in  use,  it  is 
found  impracticable  to  separate  sand  containing  less 
than  3%  to  5%  of  slime,  and  even  this  efficiency  is 
rarely  attained.  This  difficulty  is  incidentally 
largely  obviated  in  the  method  of  collection  by 
means  of  the  Caldecott  table.  This  appliance  con- 
sists of  a  slowly-moving  table  with  a  peripheral 
band  from  1  ft.  to  3  ft.  wide,  upon  which  the  thick 
pulp,  containing  less  than  30%  of  moisture  as 
separated  at  the  underflow  of  a  deep  cone  provided 
with  a  diaphragm,  is  allowed  to  fall.  This  band  is 
provided  with  a  filter-bottom,  under  which  a 
vacuum  is  maintained  by  suitable  air  and  water 
pumps.  By  these  means  the  excess  moisture  is 
sucked  out,  and  the  dried  material,  with  about  12% 
or  less  water,  is  continuously  removed  by  a  plough- 
scraper  just  before  the  point  whsre  the  new  material 
is  being  deposited.  A  few  inches  of  sand  are 
allowed  to  remain  to  assist  the  filtering  medium, 
and  this  has  to  be  removed  at  intervals  when  clean- 
ing is  necessary.  The  overflow  of  the  separating 
cone  employed  carries  away  the  greater  portion  of 
the  slime,  but  in  some  cases  a  second  cone  is  em- 
ployed in  which  the  underflow  of  the  first  is  washed 
in  clean  water,  and  by  this  means  less  than  1%  of 
slime  is  allowed  to  remain  with  the  sand.  The  clean 
sand  removed  from  the  table  is  washed  by  means  of 
a  stream  of  weak  cyanide  solution  to  a  centrifugal 
pump,  and  thus  delivered  to  the  collecting  vats 
through  Butters  distributors,  a  large  portion  of  the 
gold  getting  dissolved  in  transit.  The  treatment 
of  the  charge  may  be  completed  in  this  collecting 
vat,  as  is  done  at  the  East  Rand  Mines,  but  some 
little  advantage  is  found  in  transferring  it  to  one  of 
a  series  of  second  treatment  vats,  as  at  the  Simmer 
and  Jack  and  elsewhere. 

The  advantages  gained  in  the  cleanness  of  the 
sand,  and  the  fact  that  it  is  in  contact  with  cyanide 
solution  a  few  minutes  after  being  crushed  enable  a 
considerable  saving  in  capital  expenditure  to  be 
made  in  the  vat  capacity  required.  Incidentally 
also  an  increase  in  the  tonnage  of  slime  separated 
this  way,  which  may  amount  to  8%  to  12%,  permits 
a  saving  in  working  cost  due  to  the  fact  that  slime 
can  be  more  cheaply  treated  than  sand. 

It  is  probable,  as  the  greater  part  of  the  advan- 
tages of  this  method  of  collection  are  really  due  to 
the  increased  efficiency  of  separation,  that  its 
principles  will  be  more  largely  availed  of  in  the  future, 
either  by  increased  use  of  the  whole  apparatus  or  by 
other  means  of  dealing  with  the  same  problem. 

A  radically  different  method  of  solving  this  pro- 
blem of  most  economic  treatment  of  the  crushed  ore 
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is  that  being  tried  at  tlie  East  Kami  .Mine- under 
the  name  of  the  Arbuckle  Process.  This  involves  the 
treatment  of  the  pulp  as  ;i  whole  without  separation 
of  slime  from  sand,  and  thus  solves  the  difficulty  by 
the  method  of  evasion.  The  pulp,  mixed  with  about 
three  times  its  weight  of  weak  cyanide  Bolntion,  i- 
agitated  by  means  of  compressed  air  in  deep  vats  with 
conical  bottoms,  circulation  being  maintained  by 
means  of  the  '  Pohle '  air  lift  principle.  About  20 
hours  is  required  for  a  sufficient  solution  of  the  gold, 
when  the  whole  pulp  and  solution  are  transferred  to 
an  ingenious  separating  apparatus,  the  solid  portion 
with  as  little  as  25%  moisture  is  sent  to  a  further 
apparatus  in  order  to  wash  out  all  the  dissolved  gold, 
and  theclean  solutions  are  sent  to  the  precipitation 
plant. 

The  possible  drawbacks  are  extra  cost  for  power 
for  air  compression,  and  for  the  mechanical  arrai 
ments  involved,  and  the  inherent  defect  that  the 
light  slime,  which  really  needs  only  about  one 
hours  treatment,  must  remain,  undergoing  needless 
circulation  for  the  full  time  required  by  tin-  most 
refractory  portions  of  the  ore.  The  general  decrease 
in  working  cost-,  owing  to  larger  unit-,  greater  skill 
in  handling  material,  and  other  important  reasons, 
render  it  probable  that  in  future  this  method,  per 
haps  modified  in  the  direction  of  greater  simplicity 
in  the  mechanical  details,  which  promises  lower 
capital  cost  tor  plant,  which  i-  very  suitable  tor  tin- 
finer  grinding,  gradually  coming  into  the  region  of 
practical  economy,  and  which  evades  the  difficulty  of 
successful  percolation  with  extremely  line  Band,  will 
in  this  country  become  of  as  great  importance  as 
very  similar  methods  in  other  parts  of  the  world. 
It  is  possible  that,  as  in  Australia  and  elsewhere, 
some  method  of  mechanical  tiltration  may  be  found 
suitable  for  extracting  tin-  dissolved  gold  from  the 
material  treated,  and  already  on  these  fields  the 
vacuum  filter  is  undergoing  successful  trial  at  the 
Crown  Mini-,  where,  however,  it  is  in  use 
handling  slime  only.  It  i-  yet  too  early  to  form  an 
opinion  as  to  whether  the  mure  compact  apparatus 
will  affect  the  abolition  from  future  plants  of  the 
enormous   vats    now   used  for  the  slime  decantation 

firocess.  It  is  certainly  generally  felt  among  metal 
urgists  that  the  large  and  expensive  plants  used 
for  treatment  of  slime  by  the  Btandard  process  offer 
tempting  opportunities  in  the  matter  of  redact  ion  ol 
capital  cost,  but  so  far  it  is  the  general  experience 
that  a  more  than  countervailing  increase  of  working 

COSt   is  involved.      When  it  i-  considered   that  a  -hil 

ling  will  cover  all  cost  by  the  standard  methods  on 
the  large  scale  now  usual,  with  an  extraction  ol  H 
to  89%  of  the  total  gold,  it  i-  clear  that  the  field  foi 
economy,    cither    by    increasing    extraction,   where 
residues    are   now   worth    Is     per  ton    or  less,    or  in 

decreasing  working  cost,  i-  not  a  wide  one.     The 

fact    must  al-o  he   Imine   m    mind  that  in   all  feasible 

methods  so  far  suggested  the  large  vat-  employed 

for   collection  of   the    -lime   are    -till    ncee  — aiy.    and 

even   those  for  solution  ol   the -old  are  either  -till 
required  or  a  more  expensive  treatment  in  smaller 
I-  must  be  subst  ituted. 
With  reference   to  tin-   precipitation  of  tie- -old 

from    (lie  working  solutions,    it    may  at    once    In- 

marked  that  little  change  ha-  been  made  during  the 
la-t    seven   years.       U   however,  tin-  work   is 
forme  I  at  a  cost  "f  less  than  one  penny  per  tun,  and 
as  the   value  i-  brought    SO    low    a-   II  III    <|\\t..    I 
again  the   field   of    future    economy    i-    rest 
Experiments  have   I n  made    with    zinc    dust,  in 

•lace  of  zinc   sha\  in--,  and  t he   results    obtained   *o 

ar    promise    econoruj    of    -pace,    less    -old   la 
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up,  and  greater  security  of  the  bullion   prods 
tain  difficulties  in  the  clean-up  maj 

evaded,  and    it    i-    this  weak    point   in  our    pn 
method-    tlint    lead-   to   the    ptOUS   hop.-    that    U 
near    future    the    plan  of  using  tine    du-t  and  filter 
pn— e-  may  have  a  brighter  prospect. 

-lame    at     the    whole    series    of   impro\  einent- 

effected  in  the  pa-t   few  year-  will   render  evident 

the  tact  that    progress    ha-    l«ecn  alino-t   entire 

the  domain  of  mechanics,  and  that  nearly  all  pro- 
posals for  the  future  emphasise  the  reduction  in 
capital  cost,  and  in  some  eases  this  i-  pn- I  bo  far 

a-  to  partly  ignore  the  fact  that  the  imie.t-ed  work 

in-  cost  involved  i-  more  than  counterbalancing. 
The  origin  of  this  state  of  things  can  no  doubt  l>e 
referred  to  the  fact  of  the  demonstrated  economy  in 
providing  a  much  greater  rati.,  of  reduction  capacity 
to  mine  area,  and  to  the  fact  that  much  la 
area-  are  now  worked  under  one  company.  'I 
fact-  combine  to  render  nece— aiy  very    bugc  capital 

Bums,    and    all    possible    mean-    of    reducing    the 
amount-  necessary  are  -o  much  the  more  welcome. 
The  most  interesting  question  at  the  present  time 
-  to  the  disposal  of  the  residue  after  extraction 

of  the  gold    ha-    been    pushed  to  it-  economic  limit-. 

•  p   to  the   pr m    time  nothing  ha-  been  proposed 

or  done  with  the  -lime  but   store  it  in  dam-,  w 
it  i-  onbeantiful,  and  a  source  of  ex  pi 

The  coarser  portion  of  the  pulp,  that  i-  the -and.  i- 

nOW     being     BCnt     hack     direct     to     the     mine    at     the 

Simmer  and  .lack,   which   pioneered  this  impn 

ment,    and    at     several    mines    in    the   Central    1: 
-and    i-    being    removed    from    the    old    dumps    and 
-llliced     into     the     worked  out      StOpeS     below.        This 

method  of  sand-filling  was  inaugurated  thisyeai  at 

the    Village     Deep,     and     the     success    obtained     i- 
causing  the  adoption  of  similar  method-  on  many  of 

oar  leading  mine-.     The  disadvantages  of  using  old 
residue  for  this  purpose  an'   tin-  double  handlin 
material  involved  and  the  expense  of  supplying  lime 
to  neutralise  the  large  amount  of  acid  ami  acid  - 
generated   after  ion-  exposure  to  the  atmosphi 
On  the  other  hand,  when  using  sand  directly  from  the 
treatment  vats,  the  cyanide  present  must  be  effectu- 
ally   destroyed   in    order    t<>    avoid    gene  atioc    of 
pin— ie  a.-id  -a-  in  the  underground  workings.     I 
fortunate  that   several  method-  of  performing  this 
work  are  now  available.      Dr.   lioii  and    M 
have  suggested  the  use  of  sulphate  of  iron  and 
alkali,  and  if  this  method  is  found  sufficiently  safe  in 
practice  it  will  cost  an  insignificant  amount  for  the 

chemical-  inc.— .u  \ .         \t   the  Simmer  ami  Jack  pel 

manganate  of  potash  ha-  been  found  to  completely 
destroy  the  cyanide,  so  fai    as  even  delicate  ind 

.■an    determine,  about  one  half- 

penny  p.i   ton,  and  experiments  with  an  alkaline 
solution  of  bleaching  powder,  which  promisee  • 

lowei  OOSt,  ale  now    being  made. 

It   i-  certain    that   by  some  of   then 
abot  .•  it  i-  |  •  ulve  f  he  quentioi 

direct    re |  in  u  oi  |  be  mine,  hut  at  tin 

moment  there  is  little  hope  "t  rendering  the  *,. 
available  for  in  id  suppa  I  hough 

future    m  i\     »ee    i  lie   dUapp*  ol    i  lie 

dusty   sand   dump,   the   permanent 
unsightly  slime  dun 

■  he  W  n  w  nid. 

.   little   j 
6    111     tin  It'll 

we   bai ••   do    i  nivi 
i he  research  w.u k.  -  im 

lo     the    dill! 
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of  the  practice  of  gold  solution  and  recovery,  can  be 
carried  on  ;  and  it  is  to  be  hoped  that  this  defect 
may  in  a  short  time  be  remedied. 

In  conclusion,  the  interesting  observation  may  be 
made  that  in  no  period  of  its  history  in  the  past  has 
so  long  a  vista  been  possible  as  now  of  the  future  life 
of  these,  the  most  important  goldfields  yet  dis- 
covered/'— Henky  Arthur  White.—  The  South 
African  Journal  of  Science  (S.A.  Association  for  the 
Advancement  of  Science),  January,  1911,  Vol.  vii., 
p.  96.     (W.  R.  D.) 

Lead  Acetate  in  the  Cyanidation  of  Silver 
Ores. — "  I  should  like  to  suggest  for  the  considera- 
tion of  fellow-workers  in  the  cyanide  field  that  the 
advantages  of  the  addition  of  lead  acetate  to  cyanide 
solutions  for  the  treatment  of  silver  ores  is  consider- 
ably over-rated.  It  seems  to  be  taken  as  an  axiom 
at  some  plants  that  the  use  of  a  lead  salt  is  almost 
as  essential  as  the  use  of  cyanide,  and  it  is  accord- 
ingly added  as  a  matter  of  course  ;  in  some  instances 
without  any  trial  to  ascertain  its  exact  usefulness. 
Again,  if  on  starting  a  new  plant,  working  experi- 
ments are  made  with  lead  acetate  and  the  advan- 
tage of  its  use  demonstrated,  the  question  is  usually 
considered  permanently  settled,  and  is  not  subse- 
quently reopened.  In  the  course  of  a  wide  experi- 
ence in  the  cyaniding  of  silver  ores,  I  have  found 
many  cases  where  lead  acetate  appeared  to  have  no 
effect  whatever  on  the  solution  of  the  silver  and 
sometimes  even  a  deleterious  effect  on  the  extraction 
of  the  gold.  In  some  instances  the  slight  gain  in 
silver  extracted  would  be  counterbalanced  by  the 
gold  loss,  leaving  a  net  loss  on  the  treatment 
amounting  to  the  cost  of  the  acetate  used.  I  need 
hardly  state  that  the  above  conclusions  were  arrived 
at  by  averaging  the  results  of  many  parallel  tests. 
Another  phenomenon  I  have  had  occasion  to  notice 
is  this  :  that  sometimes  on  starting  a  new  plant  and 
making  careful  experiments  with  parallel  charges 
the  advantage  of  lead  acetate  seems  abundantly 
proved,  and  yet  if  six  or  eight  months  later  the 
acetate  be  discontinued  for  several  weeks  to  give 
time  for  the  elimination  of  lead  salts  from  the  stock 
solutions,  and  then  the  foregoing  tests  be  repeated, 
no  advantage  will  be  indicated.  I  remember  that 
two  or  three  years  ago  a  certain  cyanide  super- 
intendent Avho  had  just  started  a  new  plant  wrote 
me  enthusiastically  about  the  splendid  profit  he  was 
making  by  using  lead  acetate  ;  but  when  eight  or 
nine  months  later  I  found  theoppoitunity  to  put  the 
question 'Are  you  absolutely  sure  you  are  gaining 
anything  by  the  use  of  acetate  V  his  reply  was 
"No,  I  am  not  sure,  but  I  am  trying  to  find  out." 
I  ascertained  a  few  months  later  that  he  had  dis- 
continued it. 

The  use  of  lead  acetate  is  based  on  an  assumed 
presence  of  soluble  sulphide  in  the  solution  due  to 
the  reaction,  Ag2  S  +  4KCy  =  K2  S  +  2KAg  Cy2 

This  reaction  is  no  doubt  correct  as  far  as  it  goes, 
but  is  probably  little  more  than  momentary,  and 
represents  merely  a  stage  in  the  process.  The  K2S 
present,  as  it  is  in  such  extreme  dilution,  is  very 
sensitive  to  oxidation,  and  except  in  the  case  of  ores 
having  a  marked  reducing  action  there  will  probably 
be  sufficient  dissolved  oxygen  in  the  solution  to 
oxidize  it  all  at  once.  When  making  some  experi- 
ments on  a  large  scale  with  Crosse's  regenera- 
tion method,  part  of  which  consists  in  adding  Na2S 
to  a  sump  solution  to  precipitate  the  zinc  as 
sulphide,  1  noticed  that  solution  winch  after  treat- 
ment would  yield  an  unmistakable  brown  coloration, 
on  addition  of  a  lead  salt,  was,  by  the  mere  process 


of  decanting  into  another  vat,  entirely  purified  from 
any  such  visible  reaction.  I  have  never  yet  succeeded 
in  finding  soluble  sulphide  in  any  solution  used  for 
cyaniding  a  silver  ore,  though  KCNS  is  almost  in- 
variably present.  In  view  of  these  facts,  therefore, 
I  am  led  to  think  that  with  silver  ores  of  average 
cyaniding  value  which  have  not  a  reducing  action 
on  the  solution  other  than  that  due  to  Ag2S  there 
will  usually  be  sufficient  oxygen  present  to  satisfy 
all  requirements  for  the  solution  of  the  silver 
without  excessive  aeration  or  addition  of  foreign 
chemical  salts. 

In  the  case  of  ores  that  tend  to  impoverish  the 
solution  in  regard  to  oxygen,  the  addition  of  lead 
acetate  may  be  more  or  less  beneficial.  I  say 
'  more  or  less '  because,  as  stated  above,  I  have 
found  it  '  more '  beneficial  in  laboratory  tests  and 
and  when  starting  a  new  plant,  and  'less'  bene- 
ficial, or  not  at  all  so,  when  the  same  plant  has  been 
running  for  a  number  of  months.  The  explanation 
of  the  fact,  I  believe,  lies  in  the  presence  or  absence 
in  the  treatment  solution  of  zinc  absorbed  during 
precipitation  which  would  react  with  soluble  sul- 
phides in  the  same  manner  as  lead  acetate.  Thus, 
when  the  solutions  are  freshly  made  up  the  acetate 
added  will  perform  the  function  ascribed  to  it,  but 
after  they  have  been  in  use  long  enough  to  accumu- 
late a  considerable  amount  of  zinc,  the  latter 
acts  as  a  protective,  and  the  effect  of  the  lead 
salt  ceases  to  be  apparent.  I  was  led  to  this 
explanation  by  a  curious  experience  related  to 
me  by  James  S.  Colbath,  manager  of  £1  Rayo 
Minim;  and  Developing  Co.  When  working  a 
certain  stope  in  the  mine  he  noticed  a  serious 
falling  off  in  his  extraction,  coupled  with  a  disor- 
ganization of  his  zinc  precipitation.  At  the  same 
time  the  zinc  in  the  solutions  gradually  diminished 
to  the  vanishing  point,  as  evidenced  by  the  cyanide 
titrations.  The  readings  for  '  free  '  and  '  total ' 
coming  closer  and  closer  till  they  coincided.  He  at 
once  suspected  soluble  sulphides  caused  by  a  peculiar 
susceptibility  of  the  sulphides  in  the  ore  to  rapid 
decomposition,  and  of  course  applied  the  stock 
remedy,  lead  acetate.  The  improvement,  however, 
was  very  slight,  and  his  gold  extraction  suffered 
somewhat  from  its  use,  so  he  began  to  argue  from 
the  unwonted  absence  of  zinc  in  solution  that  it 
•would  probably  be  beneficial  to  add  the  latter  from 
outside  sources,  which  he  did  in  the  form  of  zinc 
cyanide  manufactured  on  the  spot  from  zinc  sul- 
phate. The  effect  was  immediate  and  remarkable. 
As  soon  as  zinc  was  present  in  excess  the  extraction 
and  precipitation  became  normal  and  no  further 
trouble  was  experienced.  The  outcome  of  these 
observations  seems  to  be  that  lead  acetate  is  not  a 
panacea  for  all  the  ills  of  silver  cyanidation.  In 
the  majority  of  instances  where  I  have  made  careful 
comparative  tests  I  have  not  been  able  to  find  that 
it  was  of  the  slightest  aid  in  the  extraction  of  the 
silver.  I  do  not  deny  that  there  are  cases  where  its 
use  is  indicated,  but  I  maintain  that  such  advantage 
cannot  be  taken  for  granted  and  must  be  verified 
from  time  to  time.  I  am  not  prepared  to  otter  any 
explanation  of  the  harmful  action  of  lead  acetate  on 
the  extraction  of  the  gold,  but  I  have  noticed  it 
sufficiently  often  to  accept  it  as  a  fact,  at  least  in 
some  cases.  As  stated  above,  Mr.  Colbath  also 
noticed  the  same  thing,  so  it  is  a  point  worth  look- 
ing into.'— E.  M.  Hamilton. — The  Pacific  Miner, 
Sept.,  1910,  p.  340.     (A.  R.) 


Cyanide  Experiences  in  Northern  Mexico. 
-"We   have   experimented   with   various  types  of 
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grinding  mills,  and  are  convinced  that,  for  usual 
conditions,  the  best  combination  i-  single  unit 
stamps,  Chilian  mills,  and  Bmal  I -diameter  tube 
mills.  Puller  Leigh  mill-  have  low  capacity  when 
grinding  dry.  The  results  in  one  installation  showed 
24  li.]).  required  per  ton  per  day,  whereas  the  stan- 
dard arrangement  mentioned  above  will  produce 
the  same  results  with  \\  h.p.  per  day.  Grinding 
wet,  the  mill  has  a  prohibitive  consumption  of  iron  in 
wearing  parts. 

After  careful  observation  of  the  s  ft.  conical  null 
under  working  condition-,  we  have  been  able  to 
find  no  sorting  of  the  pebbles  to  produce  the  claimed 
'  sledgehammer-tackhammer '  effect,  namely,  an 
arrangement  of  the  large  pebbles  at  the  large  end 
and  small  ones  at  the  discharge  end.  For  producing 
slime  it  lias  about  the  same  efficiency  ;i-  the  tube 
mill.  A  test  conducted  on  the  same  lines  as  those 
described  by  V.  B.  Sherrod  in  the  Trans,  del 
Institute  Mexicano  d<  Mines  y  Metalurgia  gavd 
the  following  result-,  on  a  hard  silicions  ore.  The 
feed  contained  30  moisture  in  each  case  and  the 
discharge  55    .  200  mesh  : 

K^~.    per   miii.    thl 
200-niesh  |>ei  h.p. 


Allis-Chalmers — 

Al  x   Hi-fi.  Tube  Mill 
Eardinge  Conical 

Mill  8  ft.  diameter 


•30 


■306 


As  a  competitor  of  the  tube  mill  we  believe  that 
there  is  no  advantage  in  the  conical  mill,  hut  it  w 
probable  that  with  coarse  me,  say  with  4-raesh, 
there  is  a  profitable  held  for  the  conical  mills.  This 
is  as  it  should  be,  because  the  tone--  of  impact  and 
sliding  increase  with  the  increased  diameter  of  the 
mill,  and  for  efficiency  should  expend  themselves 
in  breaking  larger  particles  of  ore. 

My  experience  i-  that  in  nearly  all  cyanide  mills 
the  best  opportunity  for  increasing  the  efficiency  of 
the  work  will  be  found  in  the  concentrating  depart 
nient.  Usually  little  care  is  taken  to  effect  a  clean 
separation,  still  there  is  no  ore  which  yields  the 
\alues  under  the  same  conditions  for  concentrates  as 
for  concentrate  free  ore.  I  cannot  find  that  many 
companies  are  systematically  determining  the  por- 
tion of  the  value  in  the  tailing  which  is  still  locked 
up  in  the  sulphides  after  treatment.  The  results 
are  usually  surprising,  and  justify  the  making  of  a 

daily  assay  of  concentrates  in  the  tailing. 

The  nse  of  weak  sulphuric  wash  for  removing 
cyanicides  from  concentrates  before  treatment,  as 
worked  out  by  Hutchinson  at  the  Gold  field  Consoli- 
dated mill,  ought  to  increase  the  held  for  cyaniding 
concentrates  in  Mexico,  where  in  some  case-  the 
process  i-  prohibited  by  a  cyanide  consumption  ol 
o  '  pound-  per  ton. 

For  filter-pressing   -limes    the    Butters    and   the 

Moore  are  the  only  machines  doing  good  work  on 
high-grade  ore  in  the  northern  part  of  the  Republic, 
hut  the  Oliver  continuous  rotary  filter  has  a  useful 
field  on  ore-  up  to  15  pesos  per  ton  in  value  It  i- 
limited  to  this  figure,  because  with  this  machine  it 
is  hard  to  gel  a  satisfactory  washing  of  the  caki 
remove  tin?  dissolved  vafues.  Tin-  is  especially 
tine  when  the  filter  is  u-ed  in  connection  with 
pneumatic  agitation,   a-   rapid   deposition    ol    lime 

takes  place,  which  rapidly  decreaseM  tl fficiem 

the  washing.  Acid  treating  must  beconducted  with 
e  in  order  to  secure  good  results,  and  the  tailing 
must  he  washed  each  day  to  determine  the  amount 
oi  dissolved  value  contained  Dail}  washing  of  the 
tailing  to  determine  the  work  ol  ill  i 
filters  i-  essential  foi  consistent  work,  and  thii 
point  that  is  neglected  in  many  pint 


\t  one  plant   wh- 
'""iid    ii  •,,   maintain    the    pi 

alkali   at    mi      Can   i,,   prevent   zinc  cyanide  fi 

accumulating  in  the  solution.     The  pulp  Uited 

in  Pachuca  tanks,  and  under  the-.-  conditions  it  i- 
v  to  acid  treat  the  filter  cai  iinl 

day   in  order  to  keep  the  dissolved  in   the 

tailing  below  :s  ,,/.  silver  per  ton. 

Acid   treating    usually   take-    about   two    hours' 

time      It   is   first    i sry  to  scrub  the  canvas  to 

remove  all  the  -li adhering,  and  then  apply  the 

acid   through  the  wash-pipes,  scrubbing  the  canvas 
constantly  in  ordei  to  bring  the  acids  in  contact  with 
all  parts.      |i  u-uall\  pays  to  wave  the  spent  acid  m 
it    i-  discharged    from    the   pump      When  all  efl 
iic-  ceases  we  wash  the  canvas  with  «  <-■  ■ 

Difficulty  ha-  been  experienced  in  keeping  the 
pulp  in  agitation  beneath  the  revolving  drum. 
Small    i  bave   been   u-ed.  hut  have  the  ha. I 

feature  of   introducing  a   large  quantity  of  carbon 
dioxi  le.    which   continuously  deposits   calcium 
I' mate   in    the    hand    around    the  drum   of  the  jet. 
Agitators  of  the  Trent   design  are  now  being  u* 
and   ;.';\i'  good  results.      We    neat  present  experi- 
menting   with  a  pub.    I. '>x    of   concrete    with   -mall 
clearance-  between  tin-  sides  ami  the  drum,   and  the 
feed  of  palp  will  be  at  tin-  bottom,  so   that    the  cur 
rent  will  serve  to  keep  the  sand  in  agitation.     It  i- 
necessary  to  have  the  sides  steep,  so  that  the  sand 

will  not  accumulate  at  any  point  and  -top  the  drum. 

I  sing  either  zinc  dust   or  shavings  for  precipi 

tion,  there  i-  a  great  economy  that  i-  not  appreciated 

in  most  cyanide  plant-.       It  i-  usual  to  hear  cyanide 

men   speak   with   pride  of   theii    zinc-box    work  in 

getting  tailings  that  contain  only  a  I  .'old  and 

silver.        But  I  claim    that    this   implies    an    mm- 

sar)  consumption  of  zinc,  because  if   is  really  only 
necessarj  to  have   t  -mall   portion  of  the  total  soln 
tion  barren,  nam*  ly,  that  portion  which  i-  m 
to  wash  the  filtei  pre**   cake       This  should  never 

exceed   ollc  toll   per  t"ll  ol   op-  Still   -<i|ii. 

the     largest     plant-    in    Mexico    an-    precipitating 

several  ton-  of  solution  for  each  ton  of  oi 

The  following  table  will  -how  com  pa 

a  month'-  tun  in  id  •  at  th--  Dulorci  mill  : 


St  ion-  agitated 

solut  ion 

Mill  solution 
Press  barren 
solution 


•civ 


.V  1 7  l 


>'"' 


I  M 


0  IT 


I  ■.•••.!.  :;.  i:  i 

d  zinc  pe.  t<m. 

Zinc  dust   i-  particularly  efficient   wh<  I  in 

this  1,x'''   l" 

the  solution.     It  i-   then  possible  to  cut  the 
closel)  that  onlj  i  nt    of  tie-  i  left 

w  i t It   tie-   pn  •■  i        I    ••  Pr" 

duct  i-  then  easily  mi 
bullion 

\\  tliod  i"i  u-i! 

the  zinc  l«  >  x  • 

ami  -t I  undei    -"Intl.. i,         I' 
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bottom  and  overflows  at  the  top  of  the  tank.  This 
solution  contains  about  10  oz.  of  silver  and  gold  per 
ton,  which  is  partly  precipitated  by  the  short  zinc, 
and  then  flows  to  the  zinc  boxes  to  be  completely 
precipitated.  It  is  thus  possible  to  do  useful  work 
with  the  short  zinc  rather  than  by  using  acid  to  dis- 
solve it  or  even  the  roasting  and  melting  process 
which  is  so  well  carried  out  at  the  Dos  Estrellas 
mill,  but  which  requires  a  large  amount  of  fluxes. 

For  ordinary  melting  of  precipitates  we  find  that  a 
flux  calculated  as  half  of  Na20,  ZnO,  Si0.2  and  half 
Na.,0,  ZnO,  B4O0  is  the  least  expensive.  Here  ZnO 
represents  all  the  impurities  The  average  portion 
of  fluxes  to  form  the  slag  are  6i%  borax  glass  and 
4%  dehydrated  sodium  carbonate.  The  silica  costs 
nothing,  and  is  usually  about  the  same  amount  as 
the  borax  glass.  Percentages  here  are  based  on  the 
wet  weight  of  the  precipitate.  At  times  the  slag 
contains  50  oz.  of  silver,  but  all  of  the  slag  is  milled 
and  any  shot  metal  recovered. 

A  by-product  of  matte  from  the  bullion  smelting 
is  being  treated  at  the  Dolores  mill  by  an  interesting 
process.  It  pays  to  give  a  rough  treatment,  because 
the  matte  assays  150  oz.  gold  and  6,000  oz.  silver  per 
ton,  and  in  the  quicker  realization  of  money  value  is 
a  considerable  advantage.  The  treatment  consists 
of  melting  the  separate  portions  of  matte  together 
in  a  graphite  crucible  and  oxidizing  the  sulphur  by 
a  stream  of  compressed  air  introduced  into  the 
charge  in  the  crucible  in  a  graphite  tube.  This 
requires  about  two  hours'  time,  although  all  of  the 
matte  is  not  oxidized,  and  the  remaining  part  assays 
about  15  oz.  gold  and  1,000  oz.  silver  per  ton.  This 
is  granulated  in  water  and  shipped  to  the  smelter. 
The  bullion  separates  by  gravity  and  is  easily  de- 
tached from  the  low-grade  matte."— L.  M.  Kniffin. 
— The  Pacific  Miner,  Sept.,  1910,  p.  313.     (A.  R.) 


MINING. 

Coai,  Mining  in  Nova  Scotia.— "A  new  era 
in  the  history  of  coal  mining  is  rapidly  developing 
in  Nova  Scotia,  and  the  hand-pick,  wherever  the 
conditions  are  favourable,  is  being  supplanted  by 
machines  for  under-cutting  coal.  Where  coal-cutting 
machines  cannot  be  used,  improved  methods  of 
mining  have  been  adopted  which  tend  to  greater 
economy  and  better  results. 

The  larger  coal  companies,  such  as  the  Dominion 
and  tne  Nova  Scotia  Steel  &  Coal  Companies,  hav- 
ing coal-fields  lying  at  easy  angles  and,  therefore, 
favourable  to  machine  mining,  have  equipped  theii 
collieries  with  the  most  modern  and  improved  coal- 
cutting  machines,  and  in  common  with  many  of  the 
smaller  coal  companies,  have  adopted  the  latest 
methods  of  handling,  cleaning  and  assorting  coal  on 
the  surface  in  preparation  for  the  market. 

The  principal  icasons  for  the  installation  of 
mining  machinery  are— to  reduce  the  cost  of  produc- 
tion, to  increase  the  output,  and  to  obtain  the  largest 
percentage  of  lump  coal. 

The  introduction  of  machinery  into  the  coal 
mine  has  not  reduced  the  number  of  men  employed, 
but  as  in  othei  trades,  the  stimulus  of  labour-saving 
devices  lias  greatly  helped  the  industry,  and  a 
scarcity  of  miners  rather  than  a  surplus  now  exists. 

If  we  make  a  comparison  of,  say,  one  machine 
colliery  with  a  hand-pick,  or  a  number  of  hand-pick 
collieries,  the  advantages  of  coal-cutting  machines 
will  be  fully  demonstrated.  Dominion  No.  1  colliery, 
Cape  Breton,  during  the  year  1909,  employed  under- 
ground 463  men.  The  output  for  the  year  was 
544,499  tons.     The  har.d-pick  collieries  of  Cumber- 


land combined,  only  produced  508,202  tons  in  the 
year  1908,  yet  they  employed  underground  1,806 
men. 

While  mining  machines  are  of  great  value  in 
coal  getting,  they  are  a  most  important  factor  in  the 
rapid  development  of  the  collieries. 

The  introduction  and  extended  use  of  coal- 
cutting  machines  in  thin  '  seams.'  or  beds  have  made 
the  working  of  these  piofitable,  and  placed  many  of 
them  on  a  competitive  basis  with  the  thicker  seams. 
The  British  Royal  Commission  on  Coal  Supplies  in 
their  report  stated  that  in  the  year  1900  about  177 
per  cent,  of  the  total  output  of  the  United  Kingdom 
of  Great  Britain  was  obtained  from  the  seams  of  less 
than  three  feet  thickness.  If  seams  less  than  three 
feet  can  be  worked  successfully  in  any  other  country, 
there  is  no  reason  why  they  should  not  be  worked 
in  Nova  Scotia,  conditions  being  equal. 

Coal  mining  being  the  chief  industry  of  Nova 
Scotia,  the  province's  greatest  asset  is  her  mines  and 
minerals.  These  should  therefore  be  protected,  as 
they  are  the  heritage  of  the  people.  Along  the 
eastern  seaboard  of  the  County  of  Cape  Breton  there 
are  valuable  coal-fields.  Some  of  these  fields  con- 
tain five  or  six  workable  seams  overlying  each  other 
with  a  variable  thickness  of  strata  intervening. 
The  question  arises,  which  of  these  seams  should  be 
fiist  attacked  ?  In  my  opinion,  if  the  market  affords 
it  and  other  conditions  permit,  the  descending  order 
of  working  is  the  most  practical.  Working  the  top 
seam  first  is  beneficial  to  the  seams  below,  forming  a 
cushion  over  them,  especially  over  the  thick  seams. 
By  thus  relieving  the  pressure  above,  the  proportion 
of  slack  in  the  underlying  seams  is  reduced.  The 
liability  of  a  crush  is  averted,  and  the  risk  of  men's 
lives  is  lessened  by  the  lessening  of  the  vertical 
pressure  of  the  strata.  Fatal  accidents  have  often 
resulted  in  times  of  '  creeps  '  or  '  crushes  '  in  coal 
mines  when  sudden  pressure  has  been  exerted,  and 
large  lumps  of  coal  suddenly  forced  out  upon  the 
miner  without  any  warning  whatever. 

By  working  the  lower  seams  first,  all  the  strata 
right  up  to  the  surface  is  disturbed  and  broken  ;  and 
while  this  settling  process  is  taking  place,  the  upper 
seams  are  damaged  and  sometimes  wholly  destroyed. 

The  possibility,  therefore,  of  danger  to  other 
seams  must  be  carefully  considered  in  opening  up  a 
coal-field  containing  seams  overlying  each  other,  and 
the  method  least  calculated  to  seriously  affect  the 
commercial  value  of  the  coal-field  should  be  adopted. 
The  tendency  of  past  years  seems  to  have  been  to 
work  the  most  profitable  seams  first,  but  it  has  had 
very  baneful  effects,  and  has  not  always  been  the 
most  profitable  system  of  mining.  Of  course,  I  am 
well  aware  that  competition  plays  a  large  part  in 
determining  what  seams  must  be  opened  up  first. 
But  if  keen  competition  forces  the  opening  up  of  the 
thicker  seams  at  the  beginning,  might  it  not  be  well 
to  consider  the  workings  of  thin  seams  at  the  same 
time  ?  This  would  be  a  decided  improvement  on  the 
methods  of  mining  coal,  and  wherever  tried  in  the 
province  has  met  with  good  results. 

The  method  of  mining  is  generally  determined 
after  a  careful  study  of  the  thickness  of  the  seams, 
the  nature  of  the  strata  above  and  below,  the  angle 
of  the  seam  and  the  texture  of  the  coal. 

The  method  of  mining  coal  in  Nova  Scotia  is 
generally  either  bord-and-pillar,  or  long-wall. 

The  conditions  favourable  to  long-wall  working 
are  thin  seams  which  freely  part  from  the  roof,  and 
tender  strata  overhead.  A  band  of  '  dirt'  which  is 
easily  separated  from  the  coal,  makes  material  for 
stowage  with  which  to  fill  up  the  goaf  whtn  the  coal 
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has  heen  extracted,    bo  that  the  roadways,    which 
sometimes  must  be  naturally  very  long,  can  be  -up 
ported.      Particular  pain-  are,   however,    taken   to 
support  the  roadways  ami  packs,  or  pack  walls  are 
built  on  each  side  of  the  roadway  from  the  flooi  to 

the  roof.     These  are  usually  of  -tone  blasted  fi 

the  roof  or  the  pavement.  In  t lie  long-wall  method, 
ventilation  is  simple,  as  the  full  current  -weeps 
along  the  working-face  without  the  aid  of  brattice, 
and  free  from  obstructions  met  with  in  the  bord-and- 
pillar  system.  In  very  deep  workings  the  vertical 
pressure  is  such  that  long-wall  is  the  only  Bystem 
that  can  be  adopted. 

When  conditions  are  not  favourable  to  long-wall 
the  most  practical  system  is  the  panel  Bystem. 
When  passages  are  being  driven  to  win  the  coal, 
these  should  be  continued  back  to  the  boundaries. 
At  the  same  time  headways  or  balances  Bhould  also 
be  driven  from  the  main  levels  to  the  rise,  a  distance 
of  four  or  live  hundred  feet,  and  rooms  turned  oil'  to 
suit  the  cleavage  of  the  coal.  As  soon  as  the  rooms 
have  been  driven  through  to  the  adjoining  balances, 
pillars  should  be  drawn  at  once  and  all  the  coal 
extracted.  This  would  save  the  expense  of  ribbing 
would  relieve  the  pressure  and  prevent  a  'crush  '  or 
'creep'  in  that  district,  and,  as  usual,  where  work 
i-  concentrated,  the  cost  would  be  reduced  to  a 
minimum  and  larger  profits  obt   ined. 

The  size  of  pillars  varies  in  different  collieries  and 
is  determined  by  the  nature  of  the  coal,  the  thicl 
of  the  seam  and  of  the  cover  over  it.  Small  pillars 
often  induceed  '  crush  '  and  '  creep  '  and  brought 
great  loss  to  the  owners  ;  but  this  lesson  has  been  so 
well  learned  in  Nova  Scotia  that  the  pit  sent 
tendency  is  now  all  the  other  way.  Especially  mnst 
large  pillars  be  left  where  the  roof  and  Boor  are  very 
Strong  and  the  nature  of  the  coal  is  soft  and  tender. 
Where  these  conditions  are  the  opposite,  a  smaller 
pillar  may  be  left  ;  but  at  no  time  should  any  risk  be 
taken,  and  the  margin  of  st  length  in  the  pillar  be 
less  than  that  stated  by  leading  mining  authorities. 

A-  passage-ways  are  driven  to  win  the  coal,  ami 
districts  opened  up,  all  coal  should  be  extracted, 
except  where  it  is  necessary  to  leave  pillars  for  the 
support  of  surface  plants,  residences,  main  roads  and 
railways.  Under  sea  working  (and  we  have  at  the 
present  ?ery  much  of  it  in  the  [-land  of  (  ape  Breton) 
requires  special  attention  and  has  to  be  dealt  with 
according  to  the  nature  and  thickness  of  the  cover. 
The  fact  that  much  of  the  coal  that   i-  now  being 

extracted    is   taken    from    collieries   opened    up    fifty 

years  ago,  is  proof  that  present  method-  are  superior 
to  those  of  our  predecessors,  ami  it  i-  only  natural 
that  they  should  be."    Neil  A.  Nicholson,  Mining 


Society  of  Nova  Scotia, 

(A.  K.) 


October    15,   l'.nu,  p.  627. 


Modern  American  Colliery  Bqi  ipmi  ht.  ••  a 
typical  example  of  the  most  modern  ami  efficient 
(merican  collieiy   equipment    is   furnished   by   the 

Maiianna    mine-,'    owned    by    the     Pitt  sbuiV- Buffalo 

Company,  Pennsylvania.     They  are  situated  within 
the  boundaries  of  ■'  coalfield,  which  it  isestini 
has  an  area  of  some  800  sqaare  miles,   and   which  i- 
expected  bo  provide  the  future  fuel  supply  <>t  Pitt* 
burg,  the  great  iron  and  steel  centre.  inomical 

operation  with  a  large  area  Buch  a-  that  available  at 
Ma  Manna,  it  wa-  necessary  to  in-tall  the  most  modern 
machinery,  as  l  M.  per  ton  saved  in  operation  i 
than  covers  the  .  nine  cost   of  this  equipment, 
installation    ><\    absolutely    fireproof    building*    t..i 
boiler,  engine  ami  power  houses,  and  other  tmildii 
prevents  the  possibility  of  delays  bj    fire  ami  . 


insurance  against  stoppage  of  work  from  such  ca 
In  equipping  the  plant  at  Marianna  theabovt 
ha  v  e  heen  taken  into  consideration,  and  notwithstand- 
ing that  the  most  modem  machinery  mid  fireproof 
buildings  have  been  provided,  the  cost  in  proportion 

to  the  annual  output  ha-  l.een  lesfl    than    the   av> 

mine  in  the  district,  or  in  the  United  State.,  being 
under  l  .d.  per  t<>n  i>i  coal  production.  The  force  of  the 

above    Statement    will    be    better   appreciated  when  it 

i-  considered  that  many  mine-  having  an  annual 
Rapacity  of  only  50,000  toii-  to  HNi.iNMi  ton-  per 
annum,  and  having  a  field  of  only  100  acres  of  coal, 
have  equipment  costing  £20,000,  oi  from  fid  to  : 
pei  ton  of  coal  produced.  When  it  is  realised  that  the 
production  of  the  Marianna  pita  v  ill  be  1 ,50", 000 
ton-  per  annum,  or  .>.<mmi  ton-  pei  da]  tinst  an 

average  production  of  all  mines  in  the  I  nited  St 
of  less  than  :{<»i  ton*  per  day  of  280  working  days 

per  year,    the    magnitude  of    the   operation*    will   he 

apparent.     Eighteen  tone  have  been  wound   in  one 

minute,  or  at  the  rate  of  I.immi  ton-  per  hour,  or  D 

in  one  hour  than  the  average  American  mine  pro- 
duces in  three  day-. 

Sht  For  the  development   of  the  teams 

two  main  rectangular  winding  shaft-,  each  _*•_'  ft 
33  ft.  outside  the   lagging  and   about  450  ft.   deep, 

weie    -unk     4.siki    ft.     apart.        The-.'    -haft-    ai 

situated  that  the  coal   from    tl utile    field    can   be 

delivered  t<>  them  with  the  gradients  almost  entirely 

in  favour  of   the    load-.      The    -haft-    have    cage* 

7  It.         20ft.,   -o  that    two   trams   can    !«•    rai-ed    on 

each  cage  in  tandem  ;  tl II  -o  provided  with  an 

airway  II  ft.    ■   20 ft.,  and  with  stairways  from  the 

-HI  face  tO  the    bottom    of    the    coal.       A     -mall     -haft 

12J  fl  .  it.  wa- -unk  far  the  purpose  of  taking 

men    in    and   out  of  the  mine,  a-  well  as  for   handling 

slate  and  supplies  ;  so  that  the  largei  -haft nldbe 

given  over  entirely  to  the  winding  of  coal  :  while  at 
the  same  time  all  supplies  could  !»■  lowered  in  day 

light      A    circular    brick  lined    -haft.    Hi   ft.    in  dia- 
meter, ventilate-  the  entire  mine,  avoiding  all   parti 
lions    and    brattices    in    the    -haft,     the    air    leak 

inevitable  with  such  partitions,  ami  at    he  same  ti 

making  the  air  current  independent  of  the  motion  of 
the  oa,res.  The  tipple,  waahery  and  coke  ovens  have 
heen  located  with  regard  to  the  dutj  of  each  in    i 

tin  i  to  the  other-. 

The  principal  factor-  which  determined  the  design 
,.f  the  surface  plant  were    that  it  should  load  a  I  . 
tonnage  of  coal  with  mini  mum  breakage  in  handling  ; 
that  all  impurities  should  1m-  removed  from  the  i 
and  that  there  should  be  the  least  powible  delay  on 
account  of  breakdowns.     Tin 

,,l,  with  ity  ot  tin.-  tun-  ol  through 

and  through  >oal,  so   that   a  large    tonn 
delivered  with   the   h-a-t    amount    of    hand II n 

coal  i-  dumped  ovei  foil..  I  heavy 

patt  ■in.  on  to  I  |  in.     Lai  I'hc    lump    I 

after  going  over  the  \\  in.  -  -  dumped  on  to 

the  picking  tables,  where  all  impuril 
and    the  coal   delivered  into  railway 
impurities  which  are  taken  out  are  thrown  on  I 
Literal  rnnveyoi  which  delivers  then 

|d. Hit,   where!  I..  '",- 

boilers     'I'!"-  pickinj  "'  *>dtl 

ionL-.  and  an-  rn 

minute       The  -mall  coal  fall-  through  tl 

Prom   the   revolving 

. 
loading  bin-,  tl.. 

i  pickin 
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a  Luhrig  coal  washer,  with  a  capacity  of  100  tons 
per  hour.  It  has  16  primary  jigs,  and  four  secondary 
jigs  which  rewash  the  refuse  from  the  primary  jigs, 
thus  recovering  the  "  bone"  coal. 

Amusement  Hall  and  Hath  House,  etc.  —The 
houses  in  the  town  of  Marianna  are  built  almost 
entirely  of  brick  and  vary  in  size  from  four  to  four- 
teen rooms.  Each  house  is  provided  with  hot  and 
cold  water  and  bath.  The  houses  are  also  equipped 
with  electric  light,  and,  if  the  tenants  desire,  with 
natural  gas. 

The  amusement  hall  is  a  brick  building  of  three 
storeys,  106  ft.  8  in.  long  by  62  ft.  8  in.  wide.  The 
basement  contains  eight  bowling  alleys,  with  lava- 
tories, a  barber's  shop  and  restaurant.  The  Moor 
above  contains  a  billiard  room  and  theatre,  while 
the  greater  portion  of  the  third  floor  is  given  over  to 
a  roller  skating  rink  and  dancing  hall.  On  this  floor 
there  is  also  a  reading  room,  and  a  lecture  room  in 
which  it  is  proposed  to  give  instruction  in  mining. 

The  bath  house  is  modelled  after  the  most  ad- 
vanced German  shower  or  rain  baths.  It  is  a  brick 
building  42  ft.  x  125  ft.  in  size,  and  of  four  storeys. 
It  is  so  arranged  that  men  coming  out  of  the  mine 
are  landed  on  a  covered  concrete  bridge  leading  to 
the  fourth  Moor  of  the  building,  which  constitutes 
the  assembly  room.  In  the  centre  of  the  assembly 
room  is  the  rack  containing  the  safety  lamps.  The 
men  going  into  the  mine  here  receive  lamps  which 
are  prepared  for  them  by  the  attendants,  and  the 
men  working  coal-cutters  receive  their  bits  and  oil 
for  operating  the  machines.  The  men  coming  out  of 
the  mines  deposit  their  lamps,  empty  oil  cans  and 
worn  machine  bits  with  the  attendants,  who  clean 
and  fill  the  lamps  and  exchange  worn  bits  and 
empty  oil  cans  for  sharp  bits  and  full  cans  of  oil  for 
the  following  day.  The  men  coming  out  are  checked 
by  the  time-keeper  and  pass  down  stairs  to  the  bath 
rooms,  where  they  bathe  and  leave  the  building  with 
clean,  dry  clothing,  leaving  their  soiled  mine  cloth- 
ing suspended  from  the  ceiling  and  drying  out  for 
use  the  next  day.  The  building  contains  99  shower 
baths  for  the  men  and  two  separate  bath  rooms  for 
boys  employed  as  slate  pickers,  etc.,  on  the  surface. 
There  are  also  baths  for  the  officials  and  visitors  in 
separate  rooms.  An  emergency  hospital  on  the 
ground  floor  is  a  valuable  adjunct. 

The  machine  shop  is  really  a  collection  of  shops  all 
under  one  roof,  as  the  building  contains  a  machine 
shop,  carpenters'  shop,  blacksmiths'  shop,  tram  re- 
pair shop,  brass  foundry  and  four  large  store  rooms. 
The  building  is  equipped  with  one  25-ton  electric 
travelling  crane,  three  small  travelling  cranes  and  a 
jib  crane.  The  blacksmiths'  shop  and  forge  equip- 
nient  is  large  enough  to  make  all  kinds  of  forg- 
ings  for  railway  wagons,  mine  trains,  and  mining 
machinery. 

Underground  Workings.— The  underground  work- 
ings are  on  the  same  scale  as  the  surface  equipment. 
The  main  shaft  bottom  has  a  capacity  of  260  loaded, 
and  as  many  empty  mine  trams,  and  is  arched  for 
1,100  ft.  on  the  rise  and  000  ft.  on  the  dip  side  of  the 
shaft.  The  gradient  is  ideal  for  handling  coal,  being 
11  percent,  in  favour  of  the  loads  for  the  entire 
length,  so  that  no  grading  was  required.  The  loaded 
tram-  are  fed  on  to  the  cages  by  a  chain  haulage  and 
the  empties  will  be  returned  by  a  rope  haulage  which 
i-  now  being  installed.  All  the  coal  is  gathered  by 
means  of  0-ton  compound  gathering  locomotives. 
Steel  track  is  laid  into  all  workings,  and  there  is  not 
a  mule  in  the  mine.  The  main  line  hauling  is  done 
by  compound  compressed-air  locomotives  is  tonsand 
19  tons  in  weight.     These  machines  deliver  the  coal 


to  the  shaft  bottom."— Iron  and  Coal  Trades  Review, 
Nov.  25,  1910,  p.  860.     (A.  R.) 


MISCELLANEOUS. 

THE  Rujjy.  — "  Mineralogically  the  ruby  belongs 
to  the  corundums,  of  which  the  sapphire,  topaz, 
Oriental  emerald,  and  Oriental  amethyst  are  also 
members.  Corundum  is  asesquioxide  of  aluminium, 
and  the  various  tints  are  due  to  the  presence  of 
different  colouring  matters.  In  the  ruby  oxide  of 
chromium  in  greater  or  less  degree  is  responsible  for 
the  ruddy  colour  so  sought  after. 

A  ruby  of  perfect  colour  is  a  very  rare  and  beautiful 
gem,  and  its  value  is  commensurate  with  its  rarity. 
Indeed,  a  flawless  '  pigeon's-blood  '  ruby  weighing  5 
carats  would  be  worth  ten  times  as  much  as  a  first- 
water  diamond  of  the  same  weight,  while  perfect 
rubies  of  6,  8,  or  more  carats  are  of  such  unusual 
occurrence  as  to  bring  very  high  prices.  By  the 
term  '  pigeon's  blood  '  when  applied  to  the  colour  of 
the  ruby  is  meant  that  sha'e  which  is  by  interna- 
tional taste  accorded  the  post  of  honour,  though 
many  of  the  gems  have  a  darker  tint  which  is  quite 
as  beautiful. 

Burma,  in  India,  is  conceded  to  be  the  principal 
source  of  the  true  pigeon's-blood  ruby.  There  the 
mining  is  in  the  hands  of  the  Burma  Ruby  Mines, 
Ltd.,  an  English  corporation  which  secured  the  right 
of  working  the  district  soon  after  Burma  became 
ceded  to  Great  Britain  in  1880.  Previous  to  that 
date  the  location  of  the  famous  mines  was  unknown, 
and  all  attempts  to  learn  about  them  resulted  in 
failure,  for  the  rulers  exercised  a  most  strict  sur- 
veillance over  foreigners,  and  saw  to  it  that  any  such 
were  kept  in  ignorance  of  the  exact  location,  etc. 
It  is  known,  however,  that  the  methods  used  were 
very  crude  and  tedious  ;  the  natives  merely  dug  out 
the  '  byon,'  or  ruby-bearing  earth,  hoisted  it  by 
crude  derricks  to  the  top  of  the  pit  (these  '  pits ' 
were  from  5<>  ft.  to  60  ft.  deep),  and  there  left  it  to 
dry  in  the  sun  before  searching  for  gems.  To-day 
essentially  the  same  methods  ate  used  by  the  native 
miners,  in  whose  hands  such  labour  is  still  left,  and 
who  work  under  terms  much  more  advantageous  to 
themselves  than  were  permitted  under  the  old 
regime.  In  defence  of  the  antiquated  methods  used 
it  may  be  said  that  they  bring  results,  and  do  away 
with  the  necessity  of  co-tly  machinery. 

Besides  the  true  gems,  large  quantities  of  spinel 
and  balas  rubies  are  found.  These  spinels,  though 
often  (and  quite  excusably)  mistaken  for  the  genuine 
stone,  are  really  minerals  of  very  inferior  qualities 
and  entirely  different  composition,  being  in  this 
latter  respect  aluminate  of  magnesium.  The  spinel 
is  much  less  rare  than  the  ruby  and  not  so  hard. 
Besides  red,  they  exhibit  a  great  variety  of  colours, 
some  being  bright  cherry  ;  a  raie  variety  is  a  deep 
violet,  others  have  a  cinnamon  shade  ;  and  a  white 
spinel  conies  from  Brazil  mixed  with  diamonds. 
Many  of  the  large  historic  rubies  in  royal  regalias 
(including  that  in  the  Maltese  cross  of  the  English 
crown)  have  been  pronounced  spinels  by  modern 
mineralogists,  and  are  consequently  of  little  value. 
The  balas  ruby  is  merely  a  spinel  of  proper  quality, 
having  a  rose  or  deep  pink  colour.  The  best  balas 
are  found  principally  in  Ceylon,  though  both  they 
and  spinels  are  generally  found  wherever  the  ruby 
occurs. 

From  Ceylon  also  comes  a  true  ruby  of  a  rich  rose 
colour,  but  not  many  of  the  desired  pigeon's-blood 
shade  are  found,  though  in  all  other  respects  they 
are   beautiful   and   attractive  stones,    suffering,    of 
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course  from  the  flaws  which  occur  in  all  rabies.  The 
Ceylon  stones  often  belie  the  name,  for  in  colour 
they  run  from  very  light  red  almost  to  ;i  pinkish, 
being  otherwise  very  brilliant. 

Similar  to  the  Ceylon  stone  in  many  respects  i- 
the  ruby  of  Siam.  This  country,  though  principally 
noted  for  its  beautiful  sapphire-,  often  produce- 
rubies  that  rival  the  best  Burma  stones,  though 
their  colour  is  more  frequently  a  deep  red  (often 
called  'ox  blood").  It  is  believed  that  any  really 
good  stones  which  may  be  discovered  in  Siara  are 
sent  overland  to  Burma  and  sold  as  Burma  rubies. 

The  United  States  has  brought  forth  rabies  as 
well  as  sapphires.  The  principal  districts  are  in 
North  Carolina  and  Montana  In  the  former  Stale 
gems  of  3  and  1  carats  were  found,  free  from  inclu- 
sions and  of  good  colour;  indeed,  the  quality  <>f 
these  stones  often  equals  the  pigeon's-blood  rabies  of 
Burma,  though  their  occurrence  is  rare. 

The  detection  of  artificial  rubies,  as  they  are  made 
to-day  is  an  exceedingly  difficult  task,  for  the 
reason  that  the  besl  artificial  ruby  is  made  of  pre- 
cisely the  same  material-  of  which  the  natural  rub) 
i-  composed — pure  alum  and  oxide  of  chromium 
or  manganese,  which  latter  form  the  colouring 
matter. 

The  furnace  used  in  making  these  'synthetic 
rabies9  is  illustrated  in  the  accompanying  diagram. 
It  is  a  very  ingenious  application  of  the  principle-  ..i 
the  ozyhydrogen  blowpipe,  and  by  its  mean-  a 
temperature  as  high  as  2.i Mil i  ('.  (over  3,000  F.)  may 
be  obtained.  The  process  of  manufacture  is  as 
follows  : — 

A  certain  amount  of  powdered  alum  is  placed 
within  the  box  C,  along  with  a  proportionate 
measure  of  oxide  of  chromium  to  produce  the  red 
colour  of  the  ruby.  By  mean-  of  a  small  hammer 
operated  by  an  electromagnet,  the  tapper  I!  is 
touched  at  various  times.  This  causes  the  box  to 
vibrate,  and  the  powdered  mixture  is  thus  sifted 
through  a  line  gauze  sieve  l>.  Thence  it  passes 
down  to  the  orifice  <>  within  the  firebox  /•'.     At  that 
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point  the  combining  of  the  oxygen  gas  (admitted 
through  the  pipe  A)  with  the  hydrogen,  which 
enter-  at  E,  on  ignition  causes  a  heat  -<>  intense 
that  the  powdered  alum  ami  oxide  of  chromium  are 
instantly  melted  ami  fused  into  crystal  globules, 
which  fall  into  the  platinum  crucible  tr.  In  this 
manner  a  pear-shaped  gem  //  (called  a  'brut')  is 
built  up.  the  size  depending  jpon  the  amount  of 
material  used.  Some  "i  these  Bynthetic  rabies  are 
rats  in  weight 

Alter  this  '  brat  '  ha-  been  allowed  to  cool  (if 
touched  when  warm  it  would  fiy  to  pieces  owing  to 
the  great  -train  of  it-  molecules),  it  i-  sent  to  the 
Her'-,  by  whom  it  i-  cut  into  one  or  more  gems 
which  in  colour,  refraction,  hardness,  durability, 
and  general  beauty  are  identical  with  the  natural 
ruby.  Indeed,  so  absolute  i-  tin-  identity  that  the 
pawnbrokers  of  Paris  and  other  great  cities  refuse 
to  take  rubies  on  pawn,  for  they  cannot  distinguish 
the  artificial  from  the  genuine. 

Rubies  cm  in-  made  in  this  way  at  an  expense  oi 
about  40  cents  a  carat  In  the  little  laboratory  of 
M.  Pasquier  in  Paris  (who  introduced  this  method) 
I'hi  carat-  a  day  may  he  produced,  and  B  I"  in 
carat-  an  hour  i-  a  fair  average  in  all  such  factories. 

Such  a  discovery  a-  this  will  have  a  serious  aad 
lasting  effect  upon  the  legitimate  mining  of  -tone. 
According  to  Mr.  R  K.   Duncan,  in  hi-  'Chemistry 

of  Coi erce':  'The  ruby  mines  on   their  present 

basis  of  profitable  working  are  absolutely  doomed.' 
We  can  only  hope  that  those  w] tntrol  this  pro- 
cess will  exercise  good  judgment  in  regulating  the 
manufacture  of  their  beautiful  product,  bo  that  the 
market  may  not  become  unstable  or  overstocked. 

Already  tin-  use  of  these  synthetic  gems  i-  very 
widespread,  ami  the  natural  ruby  bids  fair  to  bee 

the  exception   rather  than  the  rale.      This  fact,  how 

ever,  i-  not  to  be  greatly  deplored,  for  the  artificial 
product  is  not  an  imitation  ;  it  i-  an  equal  of  the 
genuine,  even  excelling  it  at  times  in  beauty  of 
colour  and  crystallization,  and  in  freedom  from 
flaws  If  this  were  not  so.  the  synthetic  ruby  could 
never  have  become  the  success  which  it  i-  to-day." — 
Morris  R.  Ward.  Mine*  and  Minerals,  Dec.  1910, 
p.  ::i«t.     (A.  R.) 


Furnace  t"i   making  I!" 


Potassium   Cyanide  from   Berts       "The  only 

factories    wheie    potassium    cyanide  i-   made   from   a 

by-product  of  sugar  I ts  are  two  in  Germany  and 

one  at  Kolin.  in  mile-  east  of  Prague,  Bohemia, 
according  to  a  report  made  by  <'<>n-ul  Joseph  I. 
Brittain  of  Prague.  The  molasses  by-product  is 
sold  to  factories  manufacturing  alcohol,  which  bj 
fermentation  and  distillation  produce  a  first  quality 

MT'T        pure    alcohol     for    medicinal     and      chemical 

purposes,  and  a  second  quality  denatured  for  fuel  and 
light.     The  refined   wholesales  at    <r_'._!7    and    the 
denatured  at  $0.13  to  |0.54  foi   28  n  gallons.     The 
formei   pas-  an  internal   revenue  tax  ol  $18.2? 
26.41    gallons.       Alter    making    the   alcohol    there 

remains  a  -till  thicker  ami  darkei  colouied  mola— es, 

resembling  pine  tai  in  appearance  This  residui 
-■•ut  from  the  various  alcohol  factories  in  tank  • 
and  barrels  to  kolin  where,  aftei  subjected  to  steam 

heat,  it   Mow-  into  long  metal  troughs  and   to   iei. 

where  it  Is  burned  tor  several  hours,  until  the 

pes  into  pipe-.    The  material  then  pa--e-  through 

an   extended    -\-tem   ol    pipe-,    undergoing  various 

nut  ilr  t  In-  place  w  here  it  i-  mixed 

with   lye,  when  the  pot .- » —  1 1 1 in   cyanide   i     formed, 

liter  which  the isture  i    extracted  hj  wntrifu 

The  powdei  i-  then  conveyed  t"  another  room, 
where  it  is  hydraulically  pressed  ii  ;  packed 
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into  boxes  for  shipment.  The  output  of  the  Kolto 
factory  is  about  240,000  lb.  a  month,  and  is  sold  in 
gold  and  silver  mining  companies  in  South  Africa." 
— Minimi  Science,  Sept.  25,  1910.     (K.  L.  G.) 


Reviews  and  New  Books. 


(  Wc  shall  be  pleased  to  review  any  Scientific  or  Tech- 
nical Work  sent  to  us  for  that  purpose. ) 


One  Thousand  Two  Hundred  Mining  Exami- 
nation Questions,  Ventilation  Plans  and 
Hints  to  Candidates  for  Certificates. 
By  G.  L.  Kerr,  M.E.  (London  :  Crosby,  Lock- 
wood  &  Son,  7,  Stationers'  Hall  Court,  E.C.) 
"  The  questions  in  this  book  have  been  compiled 
with  the  view  of  assisting  those  who  are  studying 
mining  with  the  intention  of  preparing  for  a 
manager's  or  under-manager's  certificate,  and  have 
been  selected  principally  from  the  papers  set  at  the 
examinations  held  in  the  different  districts  of  Great 
Britain.  They  are  divided  into  various  sections, 
dealing  respectively  with  the  following  subjects  : — 
The  Coal  Mines  Regulation  Acts  ;  arithmetic  ; 
geology  and  search  for  coal ;  blasting  and  explosives ; 
generation  and  transmission  of  power  ;  sinking  and 
tilting  shafts  ;  modes  of  working  ;  supporting  and 
timbering  underground  workings;  winding;  haulage; 
pumps  and  pumping ;  mine  gasses  and  ventilation ; 
surface  arrangements  ;  surveying  and  levelling ;  and 
miscellaneous  Prior  to  the  questions,  the  qualifica- 
tions of  candidates  who  propose  to  present  them- 
selves for  examination  for  first  or  second-class  certi- 
ficates are  enumerated,  and  then  follow  useful  hints 
to  candidates.  The  compilation  is  certainly  a  help- 
ful one  for  students  whose  aim  is  the  manager's 
certificate." — Iron  and  Coal  Trades  Review,  Feb.  10, 
1911.     (A   R.) 


Beadle,  Clayton,  and  Stevens,  H.  P.  Rubber 
Production  and  Utilisation  of  the  Raw  Product.  Cr 
8vo,  pp.  142.     /.  Pitman's.     Net  Is.  6d. 

Beadle,  Clayton,  and  Stevens,  H.  P.  Rubber 
Production  and  Utilisation  of  the  Raw  Product. 
(Pitman's  Common  Commodities  of  Commerce). 
Illust.     Cr  8vo,  pp.  x.132.     /.  Pitman.    Net  Is.  6d. 

Bowles,  O.  Tables  for  the  Determination  of 
Common  Rocks.     18mo,  limp.     Spon.     Net  2s. 

Deerk,  N.  Cane  Sugar :  A  Text-Book  of  the 
Agriculture  of  the  Sugar  Cane,  the  Manufacture  of 
Cane  Sugar,  and  the  Analysis  of  Sugar  House  Pro- 
ducts. Together  with  a  Chapter  on  the  Fermenta- 
tion of  Molasses.  Cr  8vo,  pp.  592.  N.  Rodger. 
Net  20s. 

Donington,  G.  C.  A  Class  Book  of  Chemistry. 
Cr  8vo,  pp.  xi.-399.    Macmillan.     3s.  6d. 

Donkin,  Bryan  A  Text-Book  on  Gas,  Oil,  and 
Air  Engines.  5th  Edition.  Revised  and  Enlarged. 
Bvo,  pp.  604.     C.  Griffin.     Net  25s. 

Evans,  John  Caslell.  Physico-Chemical  Tables. 
Vol.  II.,  Physical  and  Analytical  Chemistry.  Roy 
Svo,  pp.  702!     C.  Griffin.     Half- Morocco.     Net  36s. 

Harden,  A.  Alcoholic  Fermentation.  Roy  Svo. 
Longmans.     Net  4s. 

Henthorn,  J.  T.,  and  Thurber,  C.  D.  The  Corliss 
Kngine  and  it-  Management.  6th  Thousand.  12mo, 
limp.     Spon.     Net  1>.  6d. 

Hornby,  John.  A  Text  Book  of  Gas  Manufacture 
for  Student-.  6th  Edition.  Revised  and  Enlarged. 
Svo,  pp.  436.     Bell.     Net  7s.  6d. 


Isler,  C.  Weil-Boring  for  Water,  Brine,  and  Oil. 
2nd  Edition.  Revised  and  Enlarged.  8vo,  pp.  282. 
Spon.     Net  10s.  6d. 

Journal  of  the  Institute  of  Metals.  Vol.  LV., 
1910.  Edited  by  G.  Shaw  Scott.  Cr  8vo,  pp.  340. 
Institute  of  Metals. 

Kemp,  H.  R.  The  Engineers'  Year  Book  of  En- 
gineering Formulae,  Rules,  Tables,  Data,  and 
Memoranda,  1911.  Cr  8vo,  leather.  C.  Lockwood. 
10s.  6d. 

Kershaw,  G.  B.  Modern  Methods  of  Sewage 
Purification.     Svo,  pp.  370.     C.  Griffin.     Net  21s. 

Macfarlane,  Walter.  A  Practical  Guide  to  Iron 
and  Steel  Works  Analyses.  Cr  8vo,  pp.  196.  Long- 
mans.    4s. 

Marshall,  W.  J.,  and  Sankey,  H.  R.  Gas  En- 
gines ( Westminster  Series).  Svo,  pp.  294.  Con- 
stable.    Net  6s. 

Mitzakis,  John.  The  Russoal  Oil  Fields  and 
Petroleum  Industry.  Illust.  Svo,  pp.  106.  Pall 
Mall  Press.     Net  3s.  6d. 

Wager,  H.  On  the  Effect  of  Gravity  upon  the 
Movements  and  Aggregation  of  Euglena  Viridis, 
Ehrb,  and  Other  Micro-Organisms.  Illust.  4to,  sd. 
Dulau.     Net  4s.  6d. 

Warr,  J.  W.  The  Electrical  Ignition  of  Petrol 
Engines.     12mo,  pp.  76.     Alabaster.     Net  2s. 

Watson,  Hugh  S.  Sewerage  Systems,  their  De- 
sign and  Construction  :  A  Practical  Treatise.  Roy 
Svo,  pp.  330.     Lockwood.     Net  10s.  6d. 

Watson,  M.  The  Prevention  of  Malaria  in 
the  Federal  Malay  States.  With  a  Preface  by 
Ronald  Ross.  4to,  pp.  139.  Liverpool  School  of 
Tropical  Medicine.     Net  7s.  6d. 

Wilson,  F.  R.  F.,  and  Hedley,  G.  W.  Elementary 
Chemistry  :  Progressive  Lessons  in  Experiment  and 
Theory.  Part  II.  3rd  Edition.  Svo.  (H.  Frowde). 
Clarendon  Press.     5s. 

Wood,  T.  B.  A  Course  of  Practical  Work  in 
Agricultural  Chemistry  for  Senior  Students.  8vo, 
pp.  56.     Cambridge  University  Press.     Net  2s.  6d. 


Selected  Transvaal  Patent  Applications. 


Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M.Chart.Inst.P.A. 
(London),  Johannesburg  (Member). 

(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 

(P.)  18/11.  James  Forrester  Brown.  Sliding 
jump  set.     13.1.11. 

(C.)  20/11.  Harry  Salmon  (1),  The  Expanded 
Metal  Co.,  Ltd.  (2).  Improvements  in  the  manufac- 
ture of  expanded  metal  and  apparatus  therefor. 
13.1.11. 

(C.)  21/11.  Charles  Haeseler  (1),  McKiernan- 
Terry  Drill  Co.  (2).  Improvements  in  power  operated 
percussion  tools.     13.1.11. 

(C.)  22/11.  William  Watts  Bonson.  Process  for 
dry  ore  separation.     13.1.11. 

(C.)  23/11.  William  Watts  Bonson.  Improve- 
ments in  dry  ore  separators.     13.1.11. 

(P.)  25/11.  Cecil  Clarence  Sparrow  (1),  Walter 
Charles  Sparrow  (2).  Improvements  in  stamp  mill 
cams.     17.1.11. 
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Selected  Transvaal  Patent  Appliratons. 


(P.)  27/11.  Alexander  Purser.  A  new  and 
improved  breathing  filter.     17.1.11. 

(P.)  28/11.  J.  S.  Hancock  &  Co.  (1),  John  Stanley 
Hancock  (2).  Combined  binge  ami  -eal  for  air-tight 
manhole  covers.     18.1.11. 

(P.)  29/11.  Alfred  Rodda.  Improvement  in  dost 
laying  attachment  for  rock  drilling  machines. 
18.1.11. 

(P.)  30/11.  Richard  Edwards.  Stove  attach 
nient  for  heating  water.      Is  1.11. 

(C.)  31/11.  Ednardo  Jose  Maria  Madero.  Novel 
rotary  engine.     19.1.11. 

(C.)  32/11.  Gatthilf  Ansgarins  Betulander.  Im- 
provements in  or  relating  to  automatic  telephone 
exchanges  for  double  wire  telephone  systems.  19.1.11. 

(C.)  33/11.  Ernst  Hjalmar  Lagerstrom.  Improve- 
ments in  pneumatic  rock  drilling  machines,  hammers 
and  the  like.     20.1.11. 

(C.)  34/11.  Ernst  Hjalmar  Lagerstrom.  Im- 
provements in  rock  drilling  machines.     20.1.11. 

(C.)  35/11.  Jacobus  Jan  Willem  Hendrik  der 
Toorn.  A  process  for  the  extraction  of  gold  from 
clay.    21.1.11. 

(P.)  36/11.  Charles  Legward.  Improvements  in 
treating  crushed  ore  with  cyanide  or  other  treatment 
liquid.     21.1.11. 

(C.)  37/11.  Henry  White  Lee  (1),  George  Henry 
Weedman  (2).  Improvements  in  or  relating  to  mine 
alarm  instrument.     23.1.11. 

(P.)  38/11.  Tom  Lawes.  A  new  white  flour 
manufactured  from  Kafir  corn  (mabile)  or  dari. 
24.1.11. 

(P.)  39/11.  Harold  Maitland  Missing.  Safety 
clutch  for  mine  cages  and  lifts.     24.1.11. 

(P.)  41/11.  Alfred  Richard  Ellis  (1),  Frederick 
Herbert  Everitt  (2).  llrieze  blocks  and  columns. 
25.1.11. 

(P.)  42/11.  Alec  Hewitt.  A  new  or  improved 
spraying  apparatus  for  liquids.     -J").  1.11. 

(P.)  43/11.  Benjamin  YVaites.  Improvements  in 
means  for  reducing  classifying,  and  concentrating 
ores,  minerals  and  the  like.     27.1.11. 

(P.)  44/11.  George  Herbert  Cox.  Improvements 
in  means  for  fixing  tappets  to  the  stems  of  stamps. 
27.1.11. 

(P.)  45/11.  George  Gilbert  Carter  (I).  Improve- 
ments in  means  for  deflecting  bore  holes  in  any 
required  direction.     27.1.11. 

(C.)     46/11.      George    Harlow   (1),   Karl    Mai  tin 
Faye-Hansen  (2).     Improvements  relating  to  pro 
tive  apparatus   for  alternating  current  distribution 
systems.     27.1.11. 

(P.)  47  11.  John  haw  Ayinard  (I),  Arthur  Paine 
(2).     A  new  and  improved  respirator.     27.1.11. 

(C.)  48  11.  Frederick  Pingrose.  Improvements 
in  automatic  lubricator-.     27.1.11. 

(P.)      49/11.       Herbert    Henry   Tarver.      Improve 
inents    in    the   manufacture    of    articles    from    waste 
rubber,  ebonite,  vulcanite,  or  the  like.     27.1.11. 

(P.)  50/11.  Frederick  Kolb.  Improvements 
relating  to  mine  trucks  and  similar  vehicles.  28,  ill. 

(P.)     51/11.      James   Howard    Vivian.     Improve 
ments  in  valve  devices  for  rock  drilling  and  other 
direct  acting  fluid  motors.     28.1.11. 

(P.)  52/11.  Lancelot  Hasher.  Candle  savin- 
appliance.     30.1.11. 

(C.)  53/11.  Herschel  Merle  Comur.  Improve 
ments  in  vapour  generatoi    and  burners.    81.1.11. 

(C)    .-,t  10     <   irl   Bo  eh     I),   Alum  ftfittascfa 
Hans  Wolf  (3),  George  Stern  (4).     Improvements  in 
the  manufacture  of  anmonia  and  in  the  manufacture 
ami   production    of   catalytic    agents    u-e    therein. 


i  55  n.  Carl  Bosch  (1),  Uwin  Mitta-d.  (2), 
Hans  Wolf  (3),  George  stern  (4).  Improvements  in 
the  manufacture  of  ammonia  and  catalytic  agents 
therein.     31.1.11. 

56/11.  John  Donald  Praser.  A  new  portable 
power  propelled  vehicle  for  use  on  railways  ami  the 
like.     31.1.11. 

i  57/11.  William  Edwards.  Improvements  in 
safety  brakes  foi  mine  cages  and  the  like.     1.2  II. 

'('.)  5s  ll.  Thomas  Ignatius  Yourelle  (1),  John 
Billingham  (2),  Peter  Hayes    3).     Improvement-  in 

and  relating  to  feiro  concrete  construction  buildings. 
11  II. 

(P.)  59/11.  Nathan  Kallenbach.  Improvements 
in  mean-  or  devices  for  removing  impurities  from  the 
water  in  -team  boilers  ainl  the  like.      _'  _'.  I  I . 

P.)  m  ll.  Walter  Benjamin  Pickles.  A  new 
or  improved  method  for  preventing  the  formation 
of,  and  removing  -cab  or  incrustation  from  steam 
boilers  and  the  like.    2.2. 1 1. 

(P.)  62/11.  o-borne  Ernes!  Wilson.  Improve 
ments  in  bending  stirrup-  and  tie-bore  for  u-e  in 
reinforced  concrete  constructions.     2.2.11. 

(P.)  63/11.  Paul  Meude.  Improvements  in  the 
manufacture  of  carbonic  acid  gas  and  in  the  means 
or  preparation  thereof.    22.11. 

ii*  11.    John  Pratt.     Improvements  in  rachet 
braces.     3.2.11. 

(C.)  65/11.  Embury  McLean.  Method  and 
apparatus  for   the  regulation  of  -team  boiler-  and 

other  furnace-.      :;  ■_'.  1  1. 

(  }.)     66  11.      Lewi-  Condict    Bayles       Improve- 
ments in  combined  throttle  valves  ami  oilers.  3.2.11. 
■    i    U7  ll.     Peter  Augustus    Ranson.     Improve 
meiitsiii  pulley-.  By  wheels  and  the  like.     3.2.11. 

(C.)  6i  ll.  William  ^ppleton  Lawrence.  Process 
and  apparatus  for  extracting  rubber  or  rubber  like 
substances  from  the  vegetable  sources.     3.2.11. 

(C.i  69/11  Albert  Edward  Montagu  Call.  \ 
process  for  cleaning  mine  workings  of  dust  ami  gases 

after  blasting.      \.l.  I  I . 

I    7"  ii.     Arthur   Reginald  Angua     Impn 
ments  in  or  relating  to  railway  safe  running  dei 
■A.       4.2.11. 

C.)  71/11.  Arthur  Reginald  Angus.  Improve- 
ments in  or  relating  to  railway  -ale   running  devices 

■  i;.      L2.ll. 
(('.)    72  lb     Arthur   Reginald  Angus.     Improve 

ments  in  01   relating  to  railway  safe   running  de* 
■•(.'     L2.ll. 

(P.)  73/11.  Nicholas  (hard  Thomas  Jumper 
Automatic  transportation  system.     6.2.11. 

'  i  71  ll.  Gordon  Ashcroft.  Improvements  in 
the  manufacture  of  nitrogen  containing  compounds 

(amide-,  cyanides  and  cyanide  of   alkali    metal-,    and 
also  of  alkali  metal-.      6.2.11. 

(P.)    75/11.     Ulan  Campbell.    Projection  draught 
ing  instrument.     7.2. 1 1. 

(l*.i  76U.  Francis  Ernes!  Drunnett  Improved 
process  for  extracting  the  gold  from  black  -and-. 
7.2.11. 

( IV  i     TTii      I  \mlei  ion   Robertson.     In 

provements  in  driving  mean-  of  automatic  feeders 
feeding  ore  ami  the  like  to  crushing  and  grinding 


machine-. 


II. 


I',  Ts  ii.  John  Robert  Wilson  (I),  Frederick 
Robert  Thackrab  (2).  Improvements  in  drill-  or 
int-  applicable  foi    machine  oi  hand  rock  drilling. 

n 

P  i     7'.t.  I  I.      Jan  Improvements 

in    mean-    foi    cleaning    the    (lack  i. nli   ol    (run 

and  the  like.     8.2.11. 
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(P.)  80/11.  Frederick  Ashby.  Improvements  in 
means  for  filtering  oil.     8.2.11. 

(P.)  81/11.  John  Penhale.  Improvements  in 
purifying  mine  air.     8.2.11. 

(P.)  82/11.  Robert  Rohertson.  Improvements 
in  the  construction  of  the  walls  of  buildings,  tanks, 
and  the  like.     9.2.11. 

(P.)  83/U.  Peter  Norman  Nissen.  Improve- 
ments in  stamp  mills.     9.2  11. 

(P.)  84/11.  William  H.  Waft'ord.  A  new  or 
improved  paint.     9.2.11. 

(C.)  85/11.  Arthur  Alfred  Plank.  Improvements 
relating  to  tires.     10.2.11. 

(C.)  86/11.  Gilbert  North.  Improvements  in 
alternating  current  electric  meters.     10.2.11. 

(C.)  87/11.  James  Drage.  Improvements  in 
fitting  machines.     10.2.11. 

(C.)  88/11.  Robert  Davy  (1),  Frederick  Davy  (2), 
John  David  McKenzie  (3),  Clement  Stanhope 
Bertram  (4).  An  improvt  d  process  for  extracting 
gold  from  refractory  ores.     11  2.11. 

(C.)  89/11.  Stephen  William  Smith  (1),  John 
Duff  Innes  (2).  Improvements  applicable  to  the 
actuating  fluid  supply  connections  for  rock  drilling 
machines,  pump  connections  and  the  like.      11.2.11. 

(C.)  90/11.  Paul  Millington  Jerrard.  Improve- 
ments in  explosion  engine  actuated  machines  and 
cars  and  the  like,  and  apparatus  therefor.     13.2.11. 

(C.)  91/11.  Paul  Millington  Jerrard.  Improve- 
ments in  and  appertaining  to  transmitting  power 
and/  or  motion  and  apparatus  therefor.     13.2.11. 

(C.)  92/11.  Paul  Millington  Jerrard.  Improve- 
ments in  and  relating  to  electrically  operating  wind- 
ing engine  hoists,  lifts  and  conveyances  and  appara- 
tus therefor.     13.-M1. 

(P.)  9311.  Alexander  Purser.  A  new  and 
improved  valve.     14.2.11. 

(P.)  94/11.  William  .loss  (1),  Charles  Edward 
Home  (2).  Improvements  appertaining  to  the  means 
for  connecting  rock  drilling  machines  to  their  operat- 
ing fluid  supply  pipes.     14.2.11. 

(P.)  95/11.'  David  Miffan  Crasne  (1),  Thomas 
Henry  Morfan  (2).  An  improved  device  for  the  pre- 
vention of  wear  to  wheels  and  axles  and  the  like. 
14.2.11. 

(P.)  20  11.  Sidney  Sherrard  Osborn.  Improve- 
ments in  pressure  filters.     14.2.11. 

(P.)  97/11.  John  Bateman.  Improvements  relat- 
ing to  horizontal  presses  for  the  treatment  of  paraffin 
scale  or  wax,  fat,  fatty  acids,  and  like  substances. 
14.2.11. 

(P.)  98  11.  John  Bateman.  Improvements  relat- 
ing to  the  process  of  filling  melted  materials,  such  as 
wax,  paraffin,  and  fatty  acids  into  tins  for  solidifying, 
and  apparatus  for  use  in  such  process.      14.2.11. 

(C.)  99/11.  Leonard  Vowles.  Improved  feed  for 
horse.-,  mules,  cattle  and  the  like.      16.2.11. 

(P.)  100/11.  Oswald  R.  K.  Hampson  (1),  Henry 
Algernon  Hampson  (2).  Improvements  in  means  for 
actuating  shaking  chute  conveyors.     16.2.11. 

(C.)  10111.  Andrew  Frederick  Crosse.  Improve- 
ments in  apparatus  for  the  fine  grinding  of  ores  and 
other  materials.      16.2.11. 

(P.)  102/11.  William  Cochran  Boyd.  Improve- 
ments in  rollers  for  incline  shafts  and  the  like. 
17.2.11. 

(C.)  103  11.  Arthur  Young  (1),  Thomas  Rowlands 
(2).  Improvements  relating  to  the  manufacture  of 
hollow  rolled  metal  rods,  bars  and  the  like.      17.2.11. 

(C]  104/11,  Edgar  Arthur  Ashcroft.  Improve- 
ments in  the  manufacture  of  metallic  sodium  of 
potassium.     17.2.11. 


(P.)  106/11.  John  Galilee  Barclay  (I),  Archibald 
Newton  Barclay  (2).  Means  for  preventing  the  over 
winding  of  pit  cages.     17.2.11. 


Changes  of  Address. 

Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  should  be  notified 
of  non-receipt  of  Journals  and  Notices  at  once. 


Adams,  A.  R.,  l/o  Roodepoort ;  P.  O.  Box  58,  Lang- 

laagte. 
Barratt,    R.     L.,    l/o    Bush    Tick    Mine;    Eileen 

Alannah  Mine,  Gatoonia,  Rhodesia. 
Bartlett,  S.   G.,    l/o  Krugersdorp  ;  38,  Connaught 

Square,  London,  W. 
Beatty,  G.  H.,  Notices  to  Reitzbuig,  near  Vrede- 

fort,  O.F.S.;  Journals  to  c/o  Park  and  Jumper 

Streets,  Belgravia,  Johannesburg. 
Bird,  F.  A.,  Ijo  United  Ivy  Mine;  North  Star  Mine, 

P.  U.  Box  179,  Barberton. 
Blume,  E.  E.  A.,  l/o  Johannesburg  ;  180,  Gloucester 

Terrace,  Hyde  Park,  London,  W. 
Bristol,    F.    A,    Ijo   Johannesburg;    355,    Lawton 

Avenue,  Oakland,  California,  U.S.A. 
Butters,    (Jhas.,    to   121,   Fifty-Ninth  Street,  Oak- 
land, California,  U.S.A. 
Carris,  F.  C,  l/o  Benoni  ;  Post  Office,  Redruth. 
Coaton,  A.    A.,    Ijo   Fordsburg  ;    Langlaagte   West 

G.  M.  Co.,  Ltd.,  P.  O.  Box  360,  Krugersdorp. 
COMRIE,    A.,    l/o    Gwanda,     Rhodesia  ;     Kesington, 

Bellvue  Crescent,  Ayr,  Scotland. 
Crichton,  C,  l/o  Ivlerksdorp  ;  P.  O.  Box  2,  Benoni. 
DONALD,  H.  S.  H.,  to  V.  O.  Box  1S4,  Germiston. 
Evans,     W.     B.,     l/o     Daylesford,    Australia;     cjo 

National  Bank  of  New  Zealand,  Ltd.,  17,  Moor- 

gate  Street,  London,  E.G. 
Frey,  F.  C.,  l/o  Germiston  ;  c/o  Messrs.  Erdmann  & 

Sielcken,  Batavia,  Java. 
GILBERT,   T.    W.,   l/o   Naboomspruit  ;   New  Heriot 

G.  M.  Co.,  Ltd.,  P.  ().  Box  10,  Cleveland. 
JAMESON,  J.    I.,   l/o  Rooiberg  ;  Mining  and   Metal- 
lurgical Club,  St.  Ermyns,  Westminster,  London, 

S  W. 
Johnson,  J.  H.,  Ijo  Roodepoort  ;  May  Consolidated 

G.  M.  Co.,  Ltd.,  P.  O.  Box  50,  Germiston. 
Jolly,  H.  R.,  to  P.  O.  Box  1392,  Johannesburg. 
Little,    G.    H.,   l/o  Rhodesia;    P.    O.    Box  1,176, 

Johannesburg. 
Powter,  H.  P..,  l/o  Knights;  Randfontein  East. 
RAND,  E.  T.,  l/o  East  Rand  ;  Post  Office,  Boksburg. 
Sankr,   C.   B.,   Ijo  Johannesburg  ;    Royal   Colonial 

Institute,     Northumberland    Avenue,    London, 

E.C. 
Simmons,    T.    W.,    l/o     Langlaagte  ;     Meyer    and 

Charlton  G.  M.  Co.,  Ltd.,  P.  O.  Box  27,  Jeppes- 

town. 
Si'ENCE,  A.    O.    B.,   l/o  Germiston;  Nourse   Mines, 

Ltd.,  P.O,  Box  32,  Denver. 
Tennant,    A.,    Ijo   Boksburg;  Roodepoort   Central 

Deep,  Ltd.,  P.  O.  Box  114,  Roodepoort. 
Thomas,   C.    Fred.,    //'/  Johannesburg;  Zaaiplaats 

Tin  Mines,   Potgietersrust  Station,  Pietersburg 

Line. 
TWINING,  D.  II.,  l/o  Barberton  ;  The  Village  Mines, 

Penhalonga,  Rhodesia. 
WRBB,    H.    H.,    l/o   London  ;    71,    Broadway,    New 

York,  U.S.A. 
WOOLF,  M.  P.,  l/o  Wiluna,   W.A.  ;  Nararoa  G.M., 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
April   22,   1911. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
April  22nd,  Dr.  James  Moir  ( President)  in  the 
chair.     There  were  also  present  : — 

58  Members:  Messrs.  W.  IF  Dowling,  1!. 
Allen,  Tom  Johnson,  E.  J.  Laschinger,  O.  I'. 
Powell,  A.  Whitby,  H.  A.  White,  J.  A. 
Wilkinson,  James  Littlejohn,  A.  F.  Cro 
\V.  A.  Caldecott,  A.  McA.  Johnston  (Members  of 
Council),  A.  J.  K.  Atkin,  J.  W.  S.  Beatty,  •).  II. 
Brown,  J.  Chilton,  F.  W.  Cindel,  W.  M.  Coulter, 
W.  J.  Creasey,  T.  D.  Delprat,  E.  A.  Furner,  H. 
Goodwin,  James  Gray,  Noel  GrirHn,  II.  ( '. 
Gullachsen,  J.  H.  Harris,  G.  <:.  Eewitt,  A.  B. 
Inglis,  G.  A  Lawson,  Henry  Lea,  .J.  Lea.  A. 
Lilley,  L.  Mark,,  T.  G.  Martyn,  G.  Melvill.G  E 
Meyer,  S.  Newton,  H.  W.  Pidsley,  -1.  F.  Pyles, 
Alex.  Purser,  W.  Russell,  (FA.  Robertson,  F.  W. 
Robinson,  O.  J).  Loss,  A.  Salkdnson,  ( '.  0. 
Schmitt,  A.  Schwarz,  A.  M.  Sim,  (;.  Bildick 
Smith,  A.  L.  Spoor,  C.  T.  Stephens,  .].  A.  Taylor, 
A.  Thomas,  (I.  K.  Thompson,  I'.  W.  Watson, 
John  Watson  and  C.  F.  Webb. 

1(5  Associates  and  Students  :  Dr.  J.  L.  Aymard, 
Messrs.  E.  A.  Barry,  .1.  1'.  Beardwood,  II.  ('•. 
Brickhil),  C.  A.  Damant,  F.  E.  Doble,  II.  .1. 
Filmer,  A.  King,  G.  F.  Mathews,  K.  A.  Porter, 
A.  G.  Rusden,  H.  Rusden,  II.  Stadler,  E.  II. 
Tamplin,A.  M.  Thomas,  and  S.  A.  Woolf. 

15  Visitors,  and  Fred.  Lowland,  Becretary. 

The  minutes  of  the  previous  monthly  meeting, 
as  printed  in  the  March  Journal,  were  confirmed. 

Messrs.     II.     Rusden     and     L.    Allen    wi 
appointed  scrutineers,    and   after  their  scrutiny 
of  the  ballot    papers,    the   Pn  -.dent    annoui 
that  all  the  candidates  for  membership  bad  I 
unanimously  elected,  a-  follows  : — 

111  it.      Ki  smi  II     SOMl  I  -i  i  .      I'      0.      B 

Johannesburg      Mechanical  Eogim 


Clesiiam,  Thomas    Bbnbt,  simmer   East,  Ltd., 

I'   O.  I!"\  17,  Germiston.     Sampler. 
Damant.  Douglas  Edward,  Aurora  West  United 

G.    M.   Co.,    Ft. I..   F.   o.   Box  •_'';.   Maraisburg. 

.Mill  Manager. 
Given,  Ralph  David,  Messrs.  IF  Eckstein  &  Co., 

F.  ( ».  Box  149,  Johannesburg.     Engineer. 
Kratz,  Arthur  Murray,  Messrs.  II.  Eckstein  & 

<'".,  F.  0.    Box   149,   Johannesburg.     Foreman 

Draughtsman. 
Morrow,  George  William  Offord,  South  Rand- 

fontein  Deep,  Ft. I  ,  P.  ( ).  Box  4.">.  Randfontein. 

Foreman  Timberman. 
Peterson,  Charles,    Messrs.  II.  Eckstein  &  I 

P.     <>.     M.i\     149,    Johannesburg.       Electrical 

Engineer. 
Tester,  William  Andrews,  Messra  ll.  Eckstein 

&  Co.,  P.  0    Box  149,  Johannesburg.    Engineer. 
Tom,  Isidore,  Messrs  Lewis  &  Mark-  P.    0.    Box 

1033,  Johannesburg.     Mining  Bngini 

fer  from  Associate  /.'"//.  j 
Webb,   William    Morton,    Princess    Estate    and 

<;.    M.   Co.,   Ltd.,   F.   <>.    Box   II?,  R le] rt 

Mine  Manager. 

The  Secretary  :  Since  the  last  meeting  of 
the  Society  the  following  have  been  admitted  by 
the  Council : — 

\-  Associates. — 
Pi  rsbr,  Am  \  won:.  East  Fail. I  Proprietary  Mil 

I. t.l.,  F.  < ».  Box  •;:.  East  Fan. I.     Fitter. 
Russell,  William,  IS,  Park  Circus,  Ayr,  Scotland 

[temporary  add\         i.   ad  Club,  Johannesburg. 
Weeks,  Robebi    Fosi  kr  Jeffrey,  Champion  i 

(i.  M.  Co.,  Ltd.,  Mya State,  8   India    Chief 

Reduction  <  Officer. 
\  -  Student. — 
\\  ....Li .  Samuel  Adoli  .    100,   Van   Beek 

I rn fontein,    Johannesburg.      Student,    S   \. 

3<  bool  of  Mines. 

The  President  then  distributed  the  book 
prizes  presented  by  tin-  Society  t<>  tin-  successful 
evening  class  students  at  the  recent  examinati 

lucted  by  the  S  A  School  .•:  M 
Chemistry,  i  .    Theoretical,    L'l    LI     ,8 

Stein  :    I  d,  £1    10a,  J.  P     Be  adw 

II  .  Fi  ,•  tical,  £  •.  W    l    John.    Metallui 
A     \     Martin.     A 

till.       Si 

made    for   » !hi  i 

Metallui  1     and 

illography. 
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THE  ASSAY  OF  USED  PLUMBAGO 
CRUCIBLES  FOR  GOLD. 


By  John  Watson,  F.I.C  (Member). 

This  matter  was  brought  before  our  Society,  in 
the  pre-war  days,  when  Mr.  Andrew  F.  Crosse 
one  of  our  earliest  presidents,  read  a  paper 
entitled  : — "  Notes  on  Assaying  Ground  Graphite 
Crucibles."  The  subject  was  discussed  at  the 
meeting  in  September  1897,  and  in  the  following 
month,  when  Mr.  Crosse  replied  to  his  critics. 
Curiously,  since  the  war,  this  matter  has  not 
again  been  brought  forward. 

Plumbago  crucibles  are  still  in  general  use  for 
melting  the  gold  before  pouring  into  moulds ; 
though  the  larger  number  formerly  used  in  the 
reverberatory  furnaces  in  cyanide  works  for 
smelting  zinc-gold  slimes  have  been  displaced 
largely  by  the  almost  general  adoption  of  the 
Tavener,  or  pan  furnace,  and  the  cupelling  furnace. 
The  Phoenix  of  old  was  said  to  rise  again  from 
her  own  ashes,  and  some  of  us  who  are  engaged 
in  mine  assay  work  are  still  called  upon  at  odd 
intervals  to  assay  this  material  which,  after 
grinding  and  mixing  with  old  cupels,  "  mabor  " 
or  cement,  is  now  used  as  a  bed,  underneath  the 
tire-brick  lining  of  the  Tavener  pan  furnace. 

I  suppose,  of  all  the  assays  which  the  assay er 
on  a  mine  is  called  upon  to  make,  this  material 
is  one  of  the  most  tricky  and  ticklish  to  value 
with  accuracy.  It  might  be  thought  from  the 
silence  which  has  reigned  during  the  eight  or 
nine  years  of  peace,  that  we  have  reached  finality 
in  this  matter,  and  that  we  assayers  all  rest 
satisfied  with  the  method  of  our  esteemed  Past- 
President,  that  in  fact  the  last  word  had  been 
said  on  this  subject. 

It  recently  fell  to  my  lot  to  have  to  assay  a 
parcel  of  some  2"2  tons  of  ground  bricks  from 
the  bed  of  a  Tavener  furnace,  containing  a  large 
proportion  of  old  ground  plumbago  crucibles. 
A  fair  sample  had  been  taken  at  the  reduction 
works,  buyer's  and  seller's  representatives  being 
present.  This  sample  was  properly  mixed, 
pulverised  to  -  60  mesh,  and  divided  into  three 
portions.  I  used  Mr.  Crosse's  method,  working 
on  four  assay  portions  of  -30  as;ay  ton  each.  I 
did  not  rely  on  the  assurance  that  the  lead 
buttons  contain  all  the  gold.  Perhaps,  because  I 
am  naturally  somewhat  sceptical,  I  kept  the  slag 
in  each  case,  had  it  pulverised  and  assayed,  and 
found  quite  a  large  proportion  of  the  gold  in  the 
slag. 

In  the  first  portion  about  one-third  of  the  gold 
found  was  in  the  slag;  in  the  second  portion, 
more  than  two  -thirds  ;  in  the  third  portion,  about 
one-third  ;  and  in  the  fourth  portion,  about  two- 
fifths  of  the  total  gold  found  was  in  the  slag. 


Umpire 

No.  2. 
130-00  oz  troy. 

the    mean 
and  2,  i.e., 


The  results  of  this  parcel  reported  were  as 
follows  : — Fine  gold  per  ton  : 

Seller.  Buyer.    *g£» 

107-38  oz.     127-2      85-85 

The    contents    were    paid    for    on 
between  the  assays  of  umpires  No.  1. 
107-92  oz. 

The  fine  gold  in  this  material  is  paid  for  at  the 
rate  of  £3  17s.  per  oz.  troy,  therefore,  it  is 
highly  important  that  we  should  have  accurate 
assays. 

Mr.  Crosse,  I  hope,  will  not  think  me  unduly 
critical  of  the  method  he  described  ;  on  the  con- 
trary, when  I  had  to  assay  this  material,  I  felt 
thankful  to  have  his  paper  at  hand  as  something 
tangible  to  work  upon. 

Having  now  got  a  sample  checked  by  two 
experts  on  this  material  —  I  mean  the  assayer  of 
the  buyer  and  umpire  No.  2 — I  felt  myself  in 
possession  of  a  valuable  asset.  This  is  a  case 
where  most  of  you  will  agree,  I  think,  that  the 
higher  assays  are  the  more  likely  to  be  correct. 
Experiments  were  tried  using  potassium  nitrate 
and  chlorate  respectively,  as  oxidising  agents, 
but  these  gave  too  low  a  result,  especially  the 
latter.  Out  of  fairness  to  Mr.  Crosse's  method, 
I  tried  two  more  portions,  using  a  smaller  pro- 
portion of  manganese  dioxide  ;  as  his  paper 
referred  to  ground  graphite  crucibles,  not  a 
mixture  of  that  material  with  its  own  bulk  of  old 
cupels.  These  two  portions,  however,  gave 
results,  again,  much  too  low  from  the  buttons, 
and  I  did  not  try  the  slag  from  these. 

Composition  of  Plumbago  Crucibles  — That 
veteran  text  book,  Mitchell's  Manual  of  Practical 
Assaying,  edited  by  Sir  Wm.  Crookes  (6th 
Edition,  1888)  says  : — "  Black-lead  crucibles  are 
generally  composed  of  1  part  of  refractory  clay, 
and  from  2  to  3  of  black-lead."  Never  having 
seen  a  published  analysis  of  plumbago  pots,  I 
took  a  piece  cut  out  of  a  No.  40  Salamander 
plumbago  crucible  of  a  well-known  brand.  This 
was  pulverised  to  -  60  mesh  and  analysed.  Its 
composition  in  the  dry  state  I  found  to  be :  — 


Carbon 

42-95 

Silica 

34-68 

Alumina  and  Ferric  Oxide 

18-08 

Lime ... 

•32 

Magnesia 

•48 

Alkalies,  &c,       1   ,      Vir 

,  '             j  \  by  difference 
undetermined       J 

3-48 

10000 
It  is  the  carbon  in  this  material  which  forms  the 
bugbear    of   the    assayer,    and    I    would    recom- 
mend : — 
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(a)  To  work  on  small  portions  of  the  sample. 
say  '10  assay  ton,  in  the  case  of  a  rich  Bample 
like  this. 

(b)  To  carry  ont  the  roasting  operation  with 
manganese  dioxide  in  a  roasting  dish,  the  mixture 
being  spread  out  in  a  shallow  layer  and  roasted 
at  a  bright  red  temperature  in  the  oxidising 
atmosphere  of  a  muffle  furnace  for  at  least  half 
an  hour. 

(c)  To  add  enough  reducer  to  bring  down  a 
fairly  large  lead,  say  35gm.  to  40gm.  in  weight, 
and,  in  all  cases,  to  keep  the  slag,  have  it 
pulverised  to  -  60  mesh  and  assay  for  gold. 

The  following  method  will  be  found,  I  think, 
to  give  reliable  results  when  properly  carried  out  : 

Place  -10  A.T.  of  the  sample,  with  20  AT 
manganese  dioxide,  in  a  Wedgwood  mortar  and 
mix  thoroughly,  transfer  to  a  4  in.  roasting  dish, 
brushing  clean  the  pestle  and  mortar,  roast  in 
muffle  furnace  at  a  bright  red  temperature  for  at 
least  hab'  an-hour,  then  withdraw  and  allow  to 
cool.  Scrape  out  the  roasting  dish  with  a  small 
spatula,  the  contents  being  pulverised  in  a 
Wedgwood  mortar,  add  2  AT.  by  measure  of 
flux  as  used  for  daily  routine  samples  ;  add  also 
1  A.T.  pulverised  potassium  carbonate,  1  A.T. 
silica  pulverised,  and  1  gm.  mealie  meal  or  Hour. 
Grind  the  whole  together  in  a  Wedgwood  mortar 
to  thoroughly  mix,  transfer  to  paper  hags  and 
add  silver  (according  to  richness  of  Bample). 
Introduce  into  red-hot  II  or  J  pots,  heating  for 
about  20  minutes,  till  fusion  is  complete,  then 
withdraw  the  pots,  tap  gently,  allow  to  cool  in 
pots,  when  they  can  be  broken.  Cupel  the  leads, 
keep  the  slags  and  re-flux.  Working  on  1<i  A. 'I', 
the  '01  gm.  rider  will  give  ounces  to  the  ton 
direct. 

Herewith  I  give  comparative  results:  By 
older  method,  as  described  in  Journal^   1897  : — 

From  I.  II.  in.  i\ .     oz.  ti 

Button,     50'7  oz.     35-7     730     60*8   tine  gold 
Slag,         51  0  737     367      lso  per  ton. 

Total,      101  7  109-4    1097    I' 

Average    107'40 

Bj  newer,  modified  method  ; 

i.  ii.  111.         iv.       oz.  troy 

From   Oz.  troy  tine  gold 

Button,   12600   12820   13000  126-20  per  to,,. 

Slag,  -JO  ''.Mi  -_T,  in 

Total,      126*20  12910   130-25   12660 
Average    128  "I 
My  thanks  are  due  to  Mr.  C.  Glyn,  General 
Manager  of  the  City  and  Suburban    Mine,  for 

permission  to  publish  these  results 

That  great  master  of  science  and  lucid  English, 
the  lite  Prof.  Huxley,  used   to  say  that  her  and 

Open  disCU8mon  is  the  very  life  and  BOUl  of  truth  ; 
this      -  has    generally     acted      up     to     that 

admirable  maxim      We  have  on  the  I: 


assayera   who   have   had    Bpecial  in 

valuing  the  products  1  have  brought  t"\"Ur 
notice  this  evening.  1  hope  they  will  come 
forward  and  give  us  th  n  beat  method  What 
we   mil,'  want    is    a  method  which  will 

gi\e   accurate    results    in  the   shortest    possible 

time.      I  take  it,  that  oneof  th.-  chief  advant 

of  belonging  to  a  scientific  Bocietj  i-,  that  tl. 
exists,  or  should  exist,  a  feeling  of  freemasonry 
among  its  members.     In  these   matters  it    would 

be    well    to   emulate    the   >pirit    indicated   by  the 

late  W.   K.  Clifford,  when  he  said  :    "  Let  us  take 

hand     and     help,     for     this    day    we     are    alive 

her." 

Mr.  Andrew  F.  Crosse  (Pcut  President) :  In 

proposing  a  vote  of  thanks  to  the  author  for  his 
paper.   I  would  like  to  say  that  as  my    name    has 

been  mentioned  Beveral  times  by  him   I    would 

mention  that  1  altered  my  opinion  as  to  m\  then 
proposed  method.  This  fact  is  stated  on  [p.  207 
in    the    2nd    Volume    of    our    I  [         The 

analysis  of  the  plumbago  crucible  is  interesting, 
though  1  expect  the  Morgan  Crucible  ('•>  will 
be  interested  to  learn  that  the  alkalies,  etc., 
amount  to  3*48     bv  difference.     I   would  advise 

that    the  publication  Committee  delete  thi-  Btate 

ment,  ol  course  with  the  author's  ( sent,     The 

of  the  analysis  might  remain. 

I  quite  appreciate  the  author's  remarks  about 

disCUSsion,   and   those  here  tO-night  who  have 

a  members  for  many  years  will  allow  that   1 

fol  one  have  always  given  way  when  1  have  Keen 
proved  to  he  in  the  wrong. 

As  regards  rich  bye-products,  the  high  St 
is  not  necessarily  the  correct  one.     If  ten  ast 
ue  made  each  may    i.e   correct    on    the   given 
Bample,  though  none  maj 

Mr.  J.  Watson    (Member):    With   rel 
to  Mr.  Crosse's  remark  that  the  figure  given  for 
alkalies    is    tow   high.    I    must   mention   that    the 
sample  piece  analysed   had   l.eell  cut  OUt  of  all 

pot,  which  had  been   used   tor  smell  eral 

times  with  borax,  soda  carbonate  and   possibly 

nitre  as  tlux. 

Mr.  A.  Whitby  (Membx         <  Hav- 

ing been  furnished  bj  the  COUrl  the   author 

with  an  advance-prooi   of  his  paper,    I   think  I 
in  i\  be  entitled  thus  early  to  offei  a  t<w  remai 
The  author  appears  to  In-  unfortunate  in   his 

choice  of  title.        It    Is   not    plllli  illclliles    lie 

j  ing,  lei' 
irding  to  the  author  with  graphite  crucil 

t  in  tin  t.  he  still  ha 

justification  for  assuming  that  tin-  asxuuT  of 
1911  reel         isfied  with    Mr.  <  'hod  of 

1 897.     The  chiel  i 
ing  this  pa]  it"  me  t"  I 

1.  That  the  autli"!  nlj  <\>  ah   with  one 

■ample. 
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2.  That  it  was  probably  incorrectly  labelled. 

3.  That  he  makes  no  mention  of  metallics. 

4.  That  the  sample  only  passed  the  60  linear 
sieve. 

5.  That  the  analysis  published  of  Salamander 
crucible  is  beside  the  question. 

6.  That  the  use  of  MnO.,  in  roasting  has  no 
justification  and  that  with  such  a  small  quantity 
as  T  A.T.  direct  fusion  with  red  lead  is  more 
satisfactory  using  a  little  Na2C03  and  borax. 

It  would  be  manifestly  unfair  to  the  assayer  to 
submit  a  sample  of  such  complex  nature  without 
precise  information  as  to  its  derivation  since  an 
analysis  is  not  paid  for.  Why  the  author  uses 
such  an  enormous  excess  of  flux,  2  A.T.  of  the 
dailv  routine  flux  (whatever  that  may  be)  1  A.T. 
of  KoCOg  and  1  A.T.  of  SiOL,  in  order  to  melt 
down  01  A.T.  charges  or  at  most  0-2  A.T.  is 
beyond  comprehension. 

betting  aside  any  question  of  imperfect  samp- 
ling, I  think  that  had  the  various  assayers 
concerned  being  supplied  with  correct  data  there 
would  have  been  no  necessity  for  this  paper,  and 
certainly  I  can  see  no  reason  for  such  unwieldy 
treatment,  always  preferring  to  flux  direct  when 
•1  to  "2  A.T.  charges  require  to  be  taken. 

I  may  remark  that  plumbago  pots  them- 
selves when  properly  scraped  usually  do  not 
assay  more  than  4  oz.  and  present  no  difficulty  in 
roasting.  When  not  freed  from  adhering  slag  I 
admit  they  are  troublesome  and  cannot  be  roasted 
with  or  without  MnO.,.  Personally  I  should 
not  use  MnO.,.  One  is  compelled  in  such  a 
case  to  the  use  of  small  charges  and  direct 
fusion.  I  would  like  here  to  make  a  suggestion 
which  I  fancy  is  no. el.  Expense  being  hardly 
the  main  point  it  would  almost  seem  that  there 
is  a  field  in  such  products  as  plumbago  pots  or  even 
rich  concentrates  for  the  use  of  the  puce-coloured 
oxide  of  lead  Pb02  instead  of  the  other  oxides. 
We  know  that  even  with  such  a  slight  relative 
preponderance  of  oxygen,  red  lead  possesses  a 
distinct  advantage  over  litharge,  therefore  why 
not  use  the  dioxide  in  cases  where  the  ore  has 
reducer  in  excess. 

One  further  remark  I  must  make.  No  assayer 
having  such  rich  material  to  work  upon  would  be 
correct  in  neglecting  his  slags. 

Mr.  J.  Watson  :  In  reply  to  Mr.  Whitby's 
remark  that  he  considers  the  choice  of  the  title 
of  this  paper  unfortunate,  I  have  often  assayc  d 
other  samples  from  Tavener  furnaces  and  have 
agreed  all  right  with  the  reduction  works  assayer, 
except  when  the  product  contains  these  old  plum- 
bago crucibles.  It  is  then  only  that  1  have 
found  differences  in  our  results  to  occur.  Mr. 
Whitby  suggests  that  the  sample  was  wrongly 
labelled.     I  personally   was   not  responsible   for 


the  marking  of  the  samples.  As  a  matter  of 
fact  this  particular  sample  was  marked  :  "  Brick, 
Lot  2."  I  asked  our  Mine  Secretary  to  inform 
both  the  umpires,  when  the  simple  was  sent,  that  it 
contained  a  considerable  proportion  of  old  plum- 
bago crucibles,  and  he  assures  me  that  he  did  so, 
in  both  cases. 

Mr.  A.  Whitby  (contributed):  It  appears  from 
Mr.  Watson's  own  showing  that  the  material  could 
not  have  contained,  being  constituted,  say,  of 
50%  brick  and  50%  pot  carrying  47%  graphite, 
more  than,  say,  "75  gm.  to  1  gm.  of  carbon 
giving  a  25  gm.  button  at  most  with  litharge. 
Therefore  I  must  repeat  that  no  roasting  was 
required  and  there  was  no  necessity  for  reducing 
agent  or  complexity  of  flux.  His  error  arises 
from  inefficient  crushing,  imperfect  mixing 
and  bad  fluxing.  The  question  of  mesh  is 
serious.  No  such  material  could  be  obtained 
through  a  90  or  120  mesh  sieve  without  yielding 
metallics,  and  practice  indicates  the  use  of  the 
fine  mesh  in  all  cases  where  values  rise  above 
50  oz.  to  the  ton. 


FUTURE  ECONOMIES  IN   RAND 
REDUCTION  PLANTS. 


By  C.  O.  Schmitt  (Member.) 

Introduction  : — It  is  an  acknowleged  fact  that 
with  the  ever  increasing  depth  of  the  mines  on 
the  Witwatersrand,  with  a  consequent  increase 
in  the  cost  of  bringing  the  gold  bearing  ore  to 
the  surface,  and  accompanied  by  a  steady  but 
insistent  decrease  in  the  value  of  the  ore  deposits, 
the  profit  derivable  from  the  exploitation  of  the 
mines  at  great  depths  tends  to  taper  off  and 
must  disappear  entirely  when  working  costs  plus 
capital  charges  equal  the  value  of  the  gold 
recovered. 

There  is  not  sufficient  information  available  to 
give  the  average  screen  value  of  the  ore  for  the 
Witwatersrand  for  all  depths,  but  from  the 
published  returns  of  the  Chamber  of  Mines 
it  appears  reasonable  to  estimate  it  as  shewn  in 
Table  I  :* 

At  the  present  day  the  average  value  of  the 
gold  recovered  per  ton  of  ore  milled  is  about  28s. 

*  It  should  be  clearly  understood  that  the  screen  value  of  the 
ore  given  in  Table  I.  is  not  based  cm  any  particular  section  of  the 
Band  nor  obtained  from  any  definite  mines,  being  merely  the 
writer's  interpretation  of  the  published  returns  for  the  whole 
Hand,  which  obviously  do  not  make  any  allowance  for  a  deliberate 
reduction  in  grade  rendered  possible  by  the  low  standard  of  work- 
ing costs  now  prevailing.  The  writer,  in  order  to  more  clearly 
show  the  benefits  derivable  from  the  proposed  innovations,  has 
naturally  taken  a  low  value  for  the  ore  derived  from  great  depths 
which,  together  with  the  estimated  increase  in  mining  costs. 
emphasises  the  importance  of  reducing  working  costs  on  the 
surface.  Apart  from  this,  the  value  of  the  ore  has  no  bearing  on 
the  subject  of  these  notes. 
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Table  I. 


Average  Depth 

of  Work  in,-. 

Screen  Value 

ol  Ore  per  ton 

Hilled. 

a  Value  ol  i  (re 
per  ton  II                 .in- 
ing  tlmt  15     ol  \\  ■• 
S  irted  i  nit. 

feet 

1,000 
2,000 
3,000 
4,000 
5,000 

-.    .1. 
40  0 
30  0 
25  0 
22  6 
20  0 

-.     (1. 

34  0 
25  6 

21   3 
19  0 

17  0 

and  working  costs,  including  development 
redemption,  but  not  including  capital  charges  on 
the  surface  equipment,  are  about  17s.,  leaving  a 
gross  profit  of  lis.,  of  which  about  9!)s.  is 
available  for  distribution,  after  allowing  for  the 
profit  tax. 

Jt  is  impossible  to  estimate  the  average  depth 
from  which  ore  is  mined  at  the  present  day,  but 
from  Table  I.  it  would  appear  that  it  is  in  the 
neighbourhood  of  2, 100ft.  At  any  rate  it  is 
known  that  while  some  mines  work  at  a 
comparatively  shallow  depth  others  obtain  the 
ore  from  below  3,500ft.  and  even  4,000ft. 

If  working  costs  remain  at  the  present 
standard  the  end  of  profitable  mining  would  be 
reached  at  or  before  a  vertical  depth  of  5,000ft., 
and  at  the  present  rate  of  working  the  time 
needed  to  reach  this  point  can  readily  be 
estimated.  Whatever  this  period  of  time  may 
be,  it  is  evident  that  in  order  to  lengthen  it,  it 
will  be  necessary  to  reduce  operating  coste  and 
capital  charges.  Unfortunately  the  capital  spent 
on  existing  plants  can  not  be  affected  by  any 
improvements  to  be  made  and,  if  anytl 
capital  charges  will  be  greater  in  these  i 
should  further  capital  be  required  to  give  effect 
to  necessary  improvements.  In  other  words, 
far  as  existing  plants  are  concerned,  any  benefits 
derivable  from  improvements  are  minimised  by 
additional  capital  charges,  although  it  will 
probably  be  seen  that  these  benefits  will  more 
than  pay  for  the  increased  capital  charges.  On 
the  other  hand  new  mines,  not  yel  equipped  on 
the  surface,  will  fully  share  the  advantages  to  be 
derived  from  the  improvements  to  lie  indi< 
later  on. 

It  will  be   interesting    to    recall    at     this    point 

the  position  of  the  mining  industry  on  the 
Witwatersrand  in  1906,  a-  shown  by  Boas  E. 
Browne*  in  a  paper  read  before  the  South  African 
Association  ol  I  He  gives  the  following 

<v.  290) 

•  Bo«    i"    i 
Witwatersrand  I      ' 

VoL  mi.  i 


Working  co- 
Capital  redemption 

8. 

...     24*0 

Total  expenc 

Yield 

... 
... 

Profit 
Profit  tax  11 

..       6  7 
...       0-7 

inpany's  profit  ...  ...        60 

At     this     peri  -      tember  1905;   the     mines 

were  working  at  considerably  less  depth  than  at 
present,  yet  the  profit,   if  we   ignore  the   capital 
redemption  charge  of  5a    w  IS    not  much  greater 
than  to-day  as  appears  below  : — 

s. 
Yield  ...  ...  ...     3 

Working  ...  ...     240 


Profit 
Profit  tax   10 


/o 


Company's  gross  profit 


117 
117 

10  53 


Although  the  yield   fell   from  _  -  .  the 

gross  profit  only  fell  from  10  53a.  to  99s.,  this 
favourable  result  being  due  entirely  to  the 
reduction  in  working  c 

If  the  redemption  of  capital  is  taken  into 
account  the  position  is  at  the  present  day  even 
more  favourable.  R.  E.  Browne  gives  the 
capital  expenditure  for  the  average  plant  of  the 
lland  Mines  Ltd.,  milling  15,654  tons  per 
month  with  131  staiiij  £620,132  or    £1,127 

per  ton  milled  per  day,  of  which  £356  was  for 
the  reduction  plant  and  n~i~\  tor  the  remainder, 

including  shaft  sinking  and  development  prior  to 
starting  milling  operation--. 

Omitting  the  cost  of  development  the  capital 
expenditure    was     £430,000   or    iJ7v_'    per  ton 

milled    per    day,    of    which     £.'•'!■"»<)    was    for    the 

reduction  plant,  leaving  £426  for  the  remainder. 
Assuming  that  this  plant  represented  the  avei 
tor  the  whole  Band  at  that  time  (1905)  it  can  be 
compared   with  thi  •.   the  present  day. 

naiderable  number  of  mines  fa  tied 

milling  since    1905,    all    of    which    were   abl 
build  the  surface  plant    at  the    ch 

for  capital  redemption,  which  Boa    B    Bi  »wne 

be   reduced,  and  it  remain-   to  be 
I    by    how    much.      The    tonnage    milled    has 

increased  from  1,000,000  tons  per  month  in 
September  1905  to  1,750,000  torn  per  month  in 
January  1911,  and  while  tin-  luctioo 

plant  'il  milled  |kt  day  ill    1   • 

the  COSt  of  the   additional    reduction    plant 
be  t  ton  milled  per  daj 

penditnre  per  ton  milled  ;  mid 

now  be  £426  and  £200 
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and  corrected  for  the  increased  tonnage  an 
average  for  the  whole  Rand,  at  the  present  day, 
of  £716. 

If  a  capital  expenditure  of  £782  requires  a 
redemption  charge  of  5s.,  £716  requires  only 
4  "Ss.,  and  we  can  now  compare  the  position  of 
to-day  with  1905  : — 


Yield 
"Working  costs 


L905. 

1911. 

s. 

s. 

35  -7 

28-0 

240 

17-0 

5-0 

4-5 

29-0 

21-5 

6-7 

6-5 

•67 

•65 

Capital  redemption 
Total  costs 
Profit 
Profit  tax 


Company's  profit     ...  6  03  5"85 

Thus,  although  the  yield  per  ton  fell  7-7s.  the 
profit  only  fell  0'18s.  This  result  has  been 
obtained  chiefly  at  the  expense  of  mining  costs, 
and  it  is  hardly  to  be  expected  that  mining  costs 
will  be  able  to  keep  pace  with  the  reduction  in 
grade  due  to  the  lower  value  of  the  ore  deposits 
at  greater  depths,  in  fact,  it  can  safely  be 
assumed  that  mining  costs  will  go  up  rather  than 
decline  for  many  reasons,  but  chiefly  the 
following  : — 
(a).  Increased  cost  of  skilled  and  unskilled  labour. 

explosives. 

ventilation. 

mine  drainage, 

hoisting  rock  to  surface. 

underground  transport 

power  underground. 

charges. 
-The  scarcity  of  native  labour  used 
for  drilling,  etc.,  tends  to  raise  the  cost  of  same 
apart  from  the  fact  that  with  the  increased  depth 
of  the  mines,  more  time  is  lost  in  reaching  the 
working  face,  the  latter  factor  also  applying  to 
skilled  miners.  Further,  with  increased  depth 
the  temperature  rises,  and  labour  is  liable  to 
become  less  efficient. 

Explosives : — Owing  to  the  increased  hardness 
of  the  rock  to  be  broken  more  explosives  will  be 
needed  and  the  increased  demand  together  with 
an  increase  in  the  price  of  the  raw  materials, 
particularly  glycerine,*  tends  to  raise  the  cost 
per  unit. 

Ventilation : — Outcrop  mines  and  shallow  deep 
levels  have  not  had  to  provide  for  artificial 
ventilation,  but  the  deeper  mines  are  compelled 
to  adopt  same  in  order  to  maintain  the  efficiency 
of  the  labour  force  quite  apart  from  general 
considerations  of  health  and  safety.  The  cost  of 
this  item  alone  is  liable  to  be  from  2d.  to  3d.  per 
ton  hoisted. 


(&), 

Do. 

do. 

(c). 

Do. 

do. 

(d). 

Do. 

do. 

(e). 

Do. 

do. 

(/)• 

Do. 

do. 

(9). 

Do. 

do. 

(h). 

Do. 

capita 

Labour 


w    Cullen, 
CI.,  p.  302. 


'The  World's  01  ipply,"  this  Journal, 


Mine  Drainage  : — Although  as  a  rule  the  cost 
of  mine  drainage  is  not  heavy  on  the  Rand  the 
cost  must  obviously  increase   with   the   depth  of 
the  workings. 

Hoisting    Rock    to    Surface : — The      cost     of 
hoisting  rock  will  undoubtedly  increase  with  the 
depth    and    at  an    accelerated   rate    for    several 
reasons.     It  is  now  generally  acknowledged  that 
the  most  economical  depth  or  length  of  lift  for  a 
single  stage  of  hoisting  is  about  3,500ft.,  either 
in  the  vertical  or  on  the  incline,  and  if  we  take  a 
mine    with  vertical    shafts    3,000ft.   deep,    two 
stages  of  winding  on  the  incline  will  be  required 
to    reach   a   depth  of  5,000ft.   vertical,   making 
in    all    three   stages.     Although    less   power   is 
required        for        hoisting       3,000ft.       on       a 
comparatively    fiat    incline    than    in    a    vertical 
shaft    3,000ft.   deep,    yet    the  cost  of  hoisting 
per   ton    will   be  as  great  if  not  greater   due  to 
greater    wear    on   skips,   ropes   and  track,   apart 
from    the    increased    cost     of     power    due    to 
duplicate  cables,  losses  in  transmission,  etc. 

Underground      Transport : — Shafts     will      in 
deep  mines  be  farther  apart  than  is  now  the  case, 
due  to  the  great  cost  of  sinking  same,   with  the 
result  that  the  distances  over  which  ore  must  be 
transported  are  increased. 

Power  : — The  cost  of  power  must  increase,  as 
already    pointed    out    under    "  Hoisting."     This 
will  be  most  evident  in    the   cost   of  compressed 
air,  because  not  only  will  frictional  losses  increase 
due  to   longer  pipe  lines,   but  more  air  will  be 
required  for  drilling  holes  in  the  harder  rock. 

Capital       Charges  : — The       expenditure      on 
winding  plant,  power  mains,    air    mains,   water 
mains,  ventilating  plant,  shaft  sinking,  naturally 
increases   with   the  depth   of   the  workings  and 
this  in  no  small  degree. 

At  the  present  date  working  costs  average  17s. 
per  ton  milled,  made  up  as  follows  : 

s. 
Mining  costs  ...  ...      8 

Reduction  costs        ...  ...     5 

General  expenses     ...  ...      1 

Development  redemption  ...  2 
As  already  said  (page  465)  the  average  depth  of 
the  workings  is  probably  2,400ft.,  and 
estimating  that  mining  costs  to  increase  at  the 
rate  of  6d.  per  ton  milled  for  every  1,000  feet 
increase  of  depth  we  obtain  the  data  shewn  on 
Table  II.  The  diagram,  Fig.  1,  shews  this 
graphically.  It  is  obvious  from  the  table  that 
unless  it  is  possible  to  reduce  working  costs  and 
capital  charges  mining  ceases  to  be  profitable  at 
the  comparatively  shallow  depth  of  4,000  ft., 
because  redemption  of  capital  alone  will  swallow 
up  the  profit. 

*  E.  J.  Waj,  Ttans.  Inst.  M.  &  M.,  Vol.  XIX.,  p.  120. 
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Table    II. 
probable  Net  Profit  from  Mining  Operations  at  Various  Depths. 


1.  Average  cleptli  of  working... 

2.  Mining  costs 

3.  Reduction  Costs  ... 

4.  General  expenses 

5.  Development  redemption 

6.  Total  costs 

7.  Yield   ... 

8.  Profit  ... 

9.  Profit  tax   10%    ... 
10.  Company's  profit 


i  I   ft. 
Shillii 

5-0 

1-25 

2  0 
16-25 
400 
23-75 

2  375 
21-375 


0  ft. 

Shill 

5  0 

1-25 

20 
16-75 
30  0 
13-25 

1-325 
11-9 


Slu- 

50 

L-25 

._,,, 

17-25 

250 

7-75 

775 

6 

l. i  tt. 

tt. 

Shill 

Shill 

10-0 

50 

DO 

1-25 

1  -25 

20 

2-0 

17  7". 

18-25 

22-5 

20-0 

1-75 

1-75 

■475 

■175 

1-275 

1-575 

*0 


A  verage  Depth  of  Mine  Work/nys 


Fig.    1.  -Diagram  showing  Screen  Value  of    Ore,  NVoi  I      t«,  and  Profil  pei   ron  Milled  when  Work 

with  Modified  Sorting  and  Breaking  Plant. 


It  mi^'lit  be  pointed  out  that  the  assumed  in 
crease  in  mining  6d.  per  1,000  tt.  is  too 

highland  the  writer  hopes  that   tln>  is  the  i 
but  in  view  ol    the  foregoing   remarks  il 

inable  to  assume  thai   6<L  per  1,000  fl 
depth    is    not    by    any    ip« 
amount.      N>>  doubt   the   tendenc)    I 


inert  i  be  oounteracted   I  tent 

■  lit    tin-  -   in 

the   danger   of    mining  i 

which  inu>t  !»•  a  real  temptation  to  underground 
\\..rk'  Howei  radi     would  be 

lowert  d,  nothing  would  1" 
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and  a  probable  loss  would  result  from  the  in- 
creased quantity  of  waste  rock  sent  to  the  reduc- 
tion plant.  Under  the  circumstances,  the  adop- 
tion of  wbat  is  known  as  the  big  mill  policy, 
first  put  to  the  test  on  the  Rand  by  Mr.  H.  H. 
Webb  on  behalf  of  the  Consolidated  Gold  Fields 
of  South  Africa,  Ltd.,  was  an  obvious  step  to 
reduce  working  costs,  and  the  results  have  been 
satisfactory.  However,  the  successful  carrying 
out  of  this  policy  requires  a  very  considerable 
amount  of  advance  development,  for,  unless  the 
mine  is  well  opened  to  conveniently  supply  the 
mill  with  the  increased  tonnage  without  being 
tempted  to  mine  barren  rock,  the  object  in  view 
is  defeated. 

At  the  present  day  the  standard  for  compari- 
son generally  adopted  on  the  Rand  is  the  ton 
milled,  but  it  has  already  been  pointed  out  by 
various  writers  that  this  is  not  well  chosen  for 
comparing  costs  and  efficiency  of  working.  In 
the  first  place,  the  tonnage  milled  by  no  means 
expresses  the  work  done  underground,  because 
the  difference  between  the  tonnage  hoisted  and 
milled,  representing  the  waste  sorted  out,  varies 
considerably  in  different  mines,  namely,  from  the 
practically  nothing  to  over  30%.  It  seems  fair 
to  assume,  always  provided  the  work  under- 
ground is  carried  out  honestly  and  with  every 
endeavour  to  reduce  the  quantity  of  barren  rock 
sent  to  the  surface,  that  the  tonnage  hoisted 
forms  a  much  better  basis  for  comparison,  and 
this  standard  the  writer  proposes  to  use  in  the 
following  investigation. 

Seeing  that  mining  costs  have  a  tendency  to 
increase,  it  will  be  necessary  to  counteract  this 
on  the  surface  by  reducing  operating  costs  in 
and  capital  charges  for  reduction  plants.  On 
p.  465  has  been  shown  that  capital  expenditure  for 
the  reduction  plant  is  a  comparatively  small  por- 
tion of  the  total  expenditure.  Using  again  the 
figures  of  Ross  E.  Browne,  we  have  for  the 
average  mine  of  the  Rand  Mines,  Ltd.,  but 
leaving  out  shaft  sinking  and  development,  the 
following  :  — 

Surface  Equipment      ...     £426  =  55% 
Reduction  Plant  ...     £356  =  45% 

It  has  been  estimated  that  at  the  present  day 
for  the  whole  Rand,  the  proportion  would  be : — 
Surface  Equipment      . . .      £426  =  60% 
Reduction  Plant  ...     £290  =  40% 

urning  these  figures  as  correct,  any  saving  to 
be  effected  in  the  reduction  plant  would  there- 
fore only  be  a  percentage  of  the  40%,  the 
amount  represented  by  the  reduction  plant,  so 
that  a  considerable  reduction  must  take  place 
to  materially  affect  the  whole  capital  expenditure. 
The  position  is  still  worse  if  we  include  shaft 
-inking  and  advance  development. 


Referring  to  working  costs,  the  position  is  also 
unfavourable  if  substantial  reductions  are  to  be 
made,  because  reduction  costs  are  barely  one- 
third  of  the  total  costs,  as  appears  from  the 
following : — 


Mining  Costs 

Development  Redemption 


Shillings. 

..  8751 

..  2-00|l0;75|n.5  =  68% 

General  Charges       125 \     -50\   -,r_,0o/ 

Reduction  Costs        5"0  j-oo-d^/o 

Therefore,  any  decrease  in  reduction  costs 
affect  total  costs  only  in  the  proportion  mentioned. 

Under  the  circumstances,  the  task  of  substan- 
tially reducing  working  costs  and  capital  charges 
is  by  no  means  an  easy  one,  but  in  view  of  the 
magnitude  of  the  interests  involved,  worthy  of 
the  most  serious  consideration  by  all  interested 
in  the  mining  industry. 

Considering  an  investigation  of  the  whole  sub- 
ject as  beyond  the  scope  of  these  notes,  the 
writer  proposes  to  deal  primarily  with  the  sort- 
ing and  breaking  plant  and  the  milling  or  crush- 
ing plant,  merely  indicating  economies  in  other 
portions  of  the  plant  at  the  hand  of  data  pub- 
lished in  current  papers. 

I.  —  Sorting  and  Breaking  Plant. — The  pro- 
blem of  removing  the  waste  or  barren  rock  from 
the  gold  bearing  ore  has  agitated  the  minds  of 
engineers  on  the  Rand  for  a  considerable  time, 
as  evidenced  by  the  papers  read  and  discussions 
which  have  taken  place  before  local  Societies.* 
It  might  seem  therefore  that  the  subject  has  been 
considered  from  every  point  of  view,  making 
further  remarks  superfluous.  In  view  of  certain 
developments  in  the  milling  o-  crushing  plant 
in  the  immediate  past,  the  writer  thinks  that  re- 
consideration in  the  light  of  the  altered  condi- 
tions will  pay  handsomely  for  the  trouble  taken. 
Members  are  probably  familiar  with  the  now 
acknowledged  fact  that  the  efficiency  of  the 
tube  mill  considerably  increases  if  fed  with  a 
comparatively  coarse  product.  Dr.  Caldecottf 
referred  to  this  in  detail  in  the  reply  to  the  dis- 
cussion on  his  paper  on  the  development  of  the 
heavy  gravitation  stamp,  aud  considerable 
further  light  has  been  thrown  on  the  point  by 
E.  H.  Johnson  \  in  the  published  results  of  a 
most  succesaful  crushing  experiment  at  the  East 
Rand  Proprietary  Mines.      Seeing  that  it  is  pos- 

*  Robert  Dives,  Ore  Sorting'  -and  Sorting  Appliances,  Jour- 
nal of  South  African  Association  of  Engineers,  Vol.  III.,  p.  138. 
Wager  Bradford,  Some  Limitations  of  Ore  Sorting,  Journal  of 
South  African  Association  of  Engineers,  Vol.  IX.,  p.  61.  H  S. 
Denny,  Observations  on  the  Metallurgical  Practice  of  the  Wit- 
watersrand,  this  Journal,  Vol.  IV.,  p.  116.  H.  S.  Denny, 
Economic  Problems  of  Metallurgy,  Report  of  S.A.A.A.S.,  1904, 
p.  109.  G.  A.  Denny,  Valedictory  Address,  Journal  of  South 
African  Association  of  Engineers,  Vol.  XI.,  p.  371.  W.  Calder, 
Journal  of  Transvaal  Institute  of  Mechanical  Engineers,  Vol. 
VII.,  p.  241.  C.  O.  Schmitt,  Sorting,  an  Economic  Problem  on 
the  Rand,  Journal  of  South  African  Association  of  Engineers, 
Vol.  XV.,  p.  151. 

t  Trans.  Institution  of  Mining  and  Metallurgy,  Vol.  XIX., 
p.  57. 

J  This  Journal,  Vol.  XI.,  p.  168. 
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sible  to  feed  the  tube  mill  with  anything  Bmaller 
than  §  in.,  it  occurred  to  the  writer  that  a  con- 
venient place  to  obtain  same  was  the  sorting 
and  breaking  plant.  The  rock  brought  from 
below  ground  contains  a  considerable  amount  of 
fine  particles  which  are  not  generally  eliminated 
by  screening  the  total  rock  into  a  +2  in.  and 
-  2  in  product.  The  latter  product,  however, 
also  contains  a  good  deal  of  -f  in.,  and  grad 
ings  obtained  by  the  writer  from  two  mint- 
showed  following  result  : — 


4-  3 


in. 


Mink  A. 


.Mini;    I'.. 


_  3. 

8 

-90 


in. +  90 


58  3 

38-3 
3  4 


/o 

}41-7% 


15 


/  / 


54-62% 


In  these  cases  the  average  of    -  ji    in.   may  be 
taken  at  50%   of  the    total    -  2  in.  product,  in 
spite    of    the    imperfect   screening    now    taking 
place  over  stationary  grizzlies,  and  notwithstand- 
ing the  fact  that  the  rock  was    not  washed.     As 
the   -  2  in.  product  represents  from  35%  to  50% 
of  the  total  rock    hoisted,  the  -f  in.   therefore 
equals  from  17*5%  to  25%  of  the  total  tonnage, 
the  whole  of   which    can   be  sent  directly  to  the 
tube  mill  plant.      If  coarse  breakers  are   in  ase, 
they  naturally  produce  a  further  percentage  of 
—  ■§  in.,  and  so  will  the  fine  breakers,  the  total 
percentage  so  obtained  probably   not  falling  far 
short  of  that  produced   underground  by  tin-  ex- 
plosives.     G.   O.  Smart*  found   in   his  battery 
feed  not  less  than  33%  of  -  \  in.,  corresponding 
to     probably    28%    of     -jj    \n.,     while     \Y.     R. 
Dowling  found  at   the   Knights  Deep,  Ltd.,  26 
of    -  \  in.  and    probably   2:J%   of    -  j?  in.      This 
shows  that  in  no  case  need  less  than  20      or  even 
25%  of    -gin.  be   expected,  especially  seeing 
that  we  have  already  from  17'5%    to  25  '  in  the 
under-size  product  from  the  grizzlies.      The   pre- 
sent arrangements   could,   however,    be   so  modi- 
fied   by   adding    more   breakers  that   even  more 
than  25%  of  the  rock   hoisted    could   In-  reduced 
to  a  size  not  exceeding  :j.  in.,    thus  still   further 
increasing   the    quantity    available     for     feeding 
direct  to  the  tube  mill   plant. 

The   rock    hoisted    also  contains  a  quantity 

dng  a  90-mesh   screen,  and   this    product   can 

be  sent  direct  to  the  cyanide  plant.      In  the  two 

gradings   previously  given  the  average  is  over 

5%,  while  C.  O.  Smart,  at  th  •  Simmer  and 
•lack  Proprietary  Mines,  found  \:\>  in  the 
mill  feed,  and  \V.  EL  Dowling,  at  th-  Knights 
I1  p,  Ltd.,  B'44%.  Naturally  this  product  i» 
not  wanted  in  either  stamp-mil]  or  tube  mill  pi 

describing  the  proposed   modifications 
of  the  sorting  and  breaking  plant,  it  will  t> 

•  This./"" null,  Vol  XI.,  I-. 


well  to  shortly  state  the  present  practice.  The 
lock  mined  is  sent  to  the  surface  after  pas 
through  grizzlies  spaced  about  8  in.  On  arrival 
in  the  head  frame,  it  18  automatically  dumped 
upon  a  grizzley,  the  bars  of  which  are  generally 
spaced  l|  in.,  where  it  is  divided  inl 
product  (  -I-  l|  in.)  and  a  tine  product  (-1|  in.;, 
called  "  fin-  These   "  fine-  "  are  by  no  me 

cubical  or  spherical  in  shape,  as,  owing  to  the 
design  of  the  screening  device,   long  fiat  pi< 

the  bulk  of  which  considerably  exc I-  a   1$  in. 

cube,  are  passed  through.     The  "fin<  pro- 

duced are  invariably  taken  direct   to  the  batb 
it  having    been   taken    for    granted  that  it  is   im- 
possible   to    remove    any    waste    rock  therefrom. 
The    quantity   of  "fines"  so    produ  ,:  i.-s 

considerably  in  different  mines  -partly  due  to 
the  different  spacing  of  the  grizzley  Imi-,  l>ut 
also  due  to  different  methods  of  minimi  -and 
nnv  l>e  as  high  as  50  and  a-  low  as  30%  of 
the  total  rock  hoi-' 

The    coarse    rock   remaining    on    the    grizzley 
bus,  after  having  been    washed  in  a  more  Or 
summary   manner,   is   spread   OUI    upon  a 
Kelt    or    table,  with    the    object  of   facilitating  a 
close  scrutiny    for   detecting   and   discarding   the 
waste  rock.       The  waste  90  discarded  varies  from 

under  10%  to  over  30  ,,  of  the  total  hoisted,  the 
averagi    for    the    Rand    being  about  16'  .     The 

rock   or   ore   remaining  on    the     sorting     belt    Is 
then  broken  to  a  .-ize  not   exceeding  2  in.,  and 
sent  to  the  battery.      The   complete   operations 

involved    are    shown     on     the     volume    and    flow 

gram    Fig.   2,   while  a  schematic  illustration 

of  a  typical  plant  is  given  in    I    . 
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In  some  plants  coarse  breakers  are  used  prior 
and    the     "  tines "     so    created    are 


sorting 


to 

generally  added   to  the  undersize   product  from 

the  grizzleys.   This  type  of  plant  is  shewn  in  Fig.  4. 

A  small  quantity  of  ore  is  sent  direct  to  the  tube 


mill  plant  in  the  shape  of  pebbles  and  these  are 
picked  on  the  sorting  appliance,  but  as  the'quantity 
is  very  small  it  is  ignored  in  the  volume  diagram. 
As  may  be  seen  the  arrangements  are  very 
simple    in   character,   and   although   in    isolated 
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Fig.  3. — Present  Type  of  Sorting  and  Breaking  Plant. 
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cases  more  elaborate  installations  are  found,  the 
benefit  which  might  be  derived  therefrom 
altogether  negatived  bj  inefficient  labour.  I 
notorious  that  only  those  natives  who  are 
physically  unfit  for  other  work  are  used  for 
sorting  purposes,  although  it  would  appear  that, 
in  view  of  the  importance  of  the  work  and  its 
subsequent  influence  upon  the  economy  of  the 
whole  reduction  plant,  the  work  should  be  done 
by  competent  men.  Further,  the  task  i-  made 
still  more  difficult  by  too  much  crowding  of  the 
rock  on  sorting  belt  or  table  and  by  insufficient 
cleaning.  Yet,  under  these  distinctly  unfavour- 
able conditions  an  average  of  1(>  of  the  rock 
hoisted  is  sorted  out,  and  as  no  protest  is  made 
regarding  the  value  of  the  waste  dump,  it  i>  to 
be  presumed  that  only  waste  rock  is  discarded. 
Now,  provided  that  better  labour  is  employed, 
that  the  rock  is  properly  spread  out  and,  above 
all,  thoroughly  cleaned,  it  docs  not  seem  impos- 
sible to  raise  the  percentage  of  waste  rock 
discarded  to  20%  or  only  1  more  than  the 
average,  always  presuming  that  the  quantity  of 
waste  rock  mined  and  hoisted  remains  as  before. 
The  total  waste  in  the  rock  hoisted  may  be  esti- 
mated at  from  35%  to  40%  on  the  average,  but 
in  many  cases,  when  very  small  reefs  are  dealt 
with,  it  is  much  greater. 

The  rock  hoisted  is  separated  into  a  coarse 
and  fire  product,  as  has  been  Btated,  by 
stationary  grizzleys  when  Mowing  at  a  great 
velocity  down  an  incline  of  38  .  That  the 
screening  under  these  conditions  is  and  must  be 
imperfect  is  obvious  and  can  at  any  time  be  - 
by  inspecting  the  "coarse"  product  upon  the 
sorting  belt  or  table.  To  improve  this  it  would 
seem  necessary  to  adopt  a  betfc  Ding  device 

which    may    be    either   a    shaking    screen    or    a 
revolving  screen,  called  trommel,  the  main  object 
being    to    allow    sufficient     time     to     effect     the 
separation  and,   incidentally,    to   permit   of  thor 
oughly  cleaning  the  rock  from  all   impurities  And 
finely  crushed  particles.      The  time  factor  bat 
far  been  entirely   ignored,  except    in    rap 
seeing    that    the   time    occupied    by    the    rock    in 
flowing    over    the    gri/.zley    never     exceeds     two 
seconds,  while  actually  from  Ik   to   two    minutes 
are  available  between  the  arrival  of  two  succeed 
ing  skip  loads,     [t  would  seem  possible,  th 
to  obtain  a  better  separation  into  two  products 
Bay     i  Or     +  *-'  in.  and    a    line   or    —  •_»  in. 

product   and   yielding,   each,    Bay    50      of    the 

total  rock  hoisted,  especially  seeing  that   with  the 

primitive  arrangements  now  in  use  this  is  already 

done  in  man\   C 

Having  thus  obtained  the  two  pro. but-,  the 

coarse   or   +2  in    can    be   Bent   to  the  sorting 

appliance  where,  as  already   stated,  20      ol   the 

;  hoisted  "ill  be  removed  a-  «  tie- 


to    I  the 


balance   nl 

tion    plant. 
The    tine    or         •Jin.    product,     which    COnts 

proportionately  as  much  waste  rock  as  th< 

product  must  now  be  prepared  to  allow  ot 
eliminating  a-    much  the   waste, 

ro  do  this  it  is  proposed  to  immediately  screen 
out  all  particles  too  Bmall  to  allow  of  conven- 
iently detecting  and  discarding  waste  rock  It 
will  therefore,  lie  necessary  to  provide  another 
screening  trommel  or  other  equally  efficient 
device  which  will  remove  all  particles  3  '"■ 
and  smaller,  thus  giving  a  tine  product  ready  for 
the  tube  mill  pla.it.  In  view  ot  the  grad 
given     on  ems    that    the         |    in. 

product  will  equal  fully  1">  of  the  total  rock 
hoisted,  thus  leaving  35  of  (  —  2  in.  +|  in.) 
Tie-  i-     product     (  -  "J     in.      +  |     in. )    cm 

now  be  again  washed  ami  then  subjected  to  a 
close  scrutiny  lor  detecting  and  eliminating  the 
waste  rock.      Seeing  the  niucl;  facility   of 

removing  waste  rock  from  this  material  without 
also  discarding  ore  than  is  the  case   when  dealing 

with  coarse  rock,  it  would  Beem possible  that  w 

rock    equal  to   Id       of  the   total    quantity   hoisted 

can  be  so  removed,  thus  making  the  total  m 
discarded   equal    to   30      of   the    rock   hoisted. 
With  these  modifications   the   flow  and   volume 

diagram     would    now    be    as    abewn    in      big.    5. 
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Fig.  5a. — Flow  and  Volume  Diagram  for  Modified 

Sorting  and  Breaking  Plant  on  Basis  of  16% 

Waste  Rock. 

Comparing  Fig.  5  with  Fig.  2  it  will  at  once 
be  seen  that  of  the  total  rock  hoisted  the  battery 
now  has  to  deal  with  only  55%  as  against  84% 
previously  and  that  the  tube  mill  plant  only 
deals  with  56%  as  against  63%,  while  the  cyanide 
plant  need  only  treat  70%  as  against  84%, 

Although  the  battery  has  now  been  consider 
ably  relieved,  yet  a  further  reduction  in  its  duty 
can  be  made  by  eliminating  all  the  -  §  in.  product 
resulting  from  the  operation  of  the  fine  breaker 
on  the  coarse  rock,  after  sorting.  The  —  f  in.  pro- 
duct so  obtained,  and  which  may  be  estimated 
at  3%  of  the  total  hoisted  would  also  be  sent 
direct  to  the  tube  mill  plant  as  shewn  in  the 
diagram  Fig.  6.  The  work  of  the  battery  is 
now  limited  to  46%  of  the  total  rock  hoisted  and 
that  of  the  tube  mill  plant  rises  only  by  2-5%  to 
58-5%, 

If  it  should  be  thought  that  the  (  —  2  in.  +  f  in.) 
product  from  the  fine  breaker  could  with  advan- 
tage be  again  subjected  to  sorting  it  could  easily 
be  added  to  the  similar  product  from  the  first 
screening  plant  and  the  plant  resulting  would 
be  represented  by  the  flow  diagram  shown  in 
Fig.  7.  Compared  with  Fig.  6  there  will  be 
two  screening  plants,  thus  making  a  simpler 
arrangement,  and  while  allthe(  -  2  in.  +  \  in.)  pro- 
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Fig.  6. — Flow  and  Volume  Diagram  for  Modified 
Sorting  and  Breaking  Plant  with  Additional  Screen- 
ing after  Fine  Breaking,  on  Basis  of  30%  Waste 
Rock. 

duct  is  sorted  in  one  place  the  product  resulting 
from  the  30%  passed  through  the  fine  breaker  is 
sorted  twice. 

If,  as  in  some  plants  now  in  operation,  it 
should  be  thought  advisable  to  use  a  coarse 
breaker  it  becomes  necessary  to  eliminate  the 
fine  product  so  created  and  to  particularly  see 
that  the  -  -|  in.  product  is  sent  direct  to  the 
tube  mill  plant.  The  diagrams  Figs.  5,  6  and 
7  would  then  have  to  be  altered  as  shewn  in 
Figs.  8,  9  and  10,  the  assumption  having 
been  made  that  the  coarse  breaker  produces  10% 
of  the  total  rock  hoisted  in  a  size  smaller  than 
2  in.  of  which  4%  again  would  be  -  §  in. 

The  diagrams  shew  all  operations  up  to  and 
including  stamp  milling  and  tube  milling  thus 
clearly  expressing  where  the  work  is  reduced  as 
compared  with  present  day  practice.  In  explana- 
tion of  the  duty  allotted  to  the  tube  mill  plant 
other  than  crushing  the  - 1  in.  product  obtained 
direct  from  the  sorting  plant,   it  may  be  stated 
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FlG.  10. — Flow  and   Volume  Diagram  for  Modified 

S  irting  and    Breaking   Plant   as  in    Fig.  7. 

but  with  Coarse  Breaker. 


that   the  !■■  ge  of  the  ore   crashed   in  the 

battery   ami    requiring    farther  crashing  in  the 
tube  mill  plant    is   taken    at    75       which 
P'.ixls  closely  with  actual  practice  in  main  <.t  the 
later  plants  now  at  work. 

I  or  the   purpose  of  permitting  a   i  <1\- 

comparison  between  the  present   type 
plant   with   any   of  the  six  different  forms  pro 
I    in    the    foregoing    remark-   certain    dat  i 
expressive  of  the  work  done  have   been   collected 
in  the  Table  III      As  will  be  seen   the  basis 
comparison  is  the  quantity  of  rock  dealt   with  in 
the  various  operations  and    expn  a   per- 

centage of  the  tonnage  hoisted.  This  obviously 
eliminates  the  usual  basis  for  comparison— the 
tonnage  milled  as  this  naturally  does  do!  readily 
express  the  work  done  anywhere  hut  in  the 
>tamp  mill. 

It  appears  from  Table  III  that  while  the  duty 
of  the  various  portions  of  the  sorting  plant  is 
increased  with  the  exception  of  that  of  the  tine 
breaker,  the  work  of  which  is  considerably 
i  educed,  the  duty  of  the  stamp  battery  i-  in  the 
most  favourable  case  almost  halved,  while  that 
of  the  cyanide  and  tube  mill  plants  is  also 
reduced.  With  the  aid  of  the  table  it  will  bow 
be  possible  to  make  an  estimate  of  the  probable 
increase  and  decrease  in  both  capital  expenditure 
and  operating  costs  brought  about  by  the  pro 
posed  modifications  of  the  Borting  and   breaking 

plant. 


TjUjleIII. -Comparative  statement  of  duties  of  various  operations  with  existing  ami  proposed  methods 


Type  of  Plant. 

Existing 
Method. 

Fig.  ■-'. 

PropOM  ■!   Ml  thodl  "ii                       •  !••  r 

Pig.  ■', 

Pig 

i  - 

i... 

Number  of  Column. 

1 

•j 

3 

4 

5 

6 

i 

1. 

Hock  Hoisted 

100 

100 

10(1 

100 

100 

100 

1,  o 

2. 

Waste  Kock  sorted  out 

it; 

30 

30 

30 

30 

3. 

Ore  Milled  and   Treated   in   Cyanide 
Plant     ... 

84 

7<) 

7h 

70 

70 

70 

70 

4. 
5. 

Ore  passed  through  Stamp  Battery... 
Ore  passed  through  Tube  Mills 

84 

13 

56 

51 

16 

16 

a 

1-2 

6. 

Ore    direct    from    Sorting    Plant    to 
Tube  Mills 



i:. 

!'.» 

24 

26  2 

. 

•• 

7. 

Rock  Sorted 

70 

81 

Bl 

106 

'.'7  - 

8. 

Rock  Screened 

100 

150 

210 

180 

234 

180 

* 

10. 

Duty  of  Coarse  Breaker 
Duty  of  Fine  Breaker   ... 

7<i 

;.i 

- ' 

50 
24 

24 

11. 

Ore      pass,,!      through     Tube      Mill 
Classifiers 

117 

111 

[08 

1045 

10; 

103 

12. 

Ore  passed  through  Tube  Mill  1 
liers  if  ( — J)  product  from  sorting 

plant  is  also  p  i I  1  hrongh   Tabs 

Mill  ( llassifiers 

I  26 

137 

128 

129 

1 2a 
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Table    IIIa. 
Comparative  Statement  of  duties  of  various  Operations  with  existing  and  proposed  Methods. 


Type  of  Plant. 


Number  of   Column. 


1  Rock  hoisted 

2  Waste  Rock  sorted  out 

3  Ore  milled  and  treated  in  cyanide  plant 

4  Ore  passed  through  stamp  battery 

5  Ore  passed  through  tube  mills 

6  Ore  direct  from   sorting   plant   to  tube 

mills 

7  Rock  sorted 

8  Rock  screened 

9  Duty  of  coarse  breaker 

10  Duty  of  fine  breaker 

1 1  Ore  passed  through  tube  mill  classifiers 

12  Ore  passed  through  tube  mill  classifiers 

if  (  -  |)  product  from  sorting  plant 
is  also  passed  through  tube  mill 
classifiers 


Existing 

Proposed  Methods  on  basis  of  16%  Waste  Rock. 

Methods. 

Fig.  2. 

Fig.  5a. 

Fig.  8a. 

Fig.  6a. 

Fig.  9a. 

Pig.  7a. 

Fig.  10a. 

1 

2 
100 

3 

4 

5 

6 

7 

100 

100 

100 

100 

100 

100 

16 

16 

16 

16 

16 

16 

16 

84 

84 

84 

84 

84 

84 

84 

84 

69 

65 

59 

57-8 

59 

57-8 

63 

67 

68 

69 

69-2 

69 

69-2 

— . 

15 

19 

25 

26-2 

25 

26-2 

70 

50 

40 

50 

40 

50 

40 

100 

150 

210 

184 

234 

184 

234 

70 

50 

— 

50 

— 

50 

54 

34 

24 

34 

24 

34 

24 

147 

136 

133 

128 

127 

128 

127 

— 

151 

152 

153 

153-2 

153 

153-2 

Ross  E.  Browne*  in  the  paper  already  men- 
tioned furnishes  the  following  data  regarding  the 
average  plant  of  the  Rand  Mines,  Ltd.  : — 

Tons. 
1 .  Rock  hoisted  per  month 
Waste  discarded  per  month 
Milling  ore  per  month 


2. 

3. 


17,779 

2,125 

15,654 


=  12°''' 


s. 


4. 


ton   of 


1433 


1 


Cost    of    sorting    per 
waste  discarded 

5.  Cost  of  conveying  per  ton  of 

waste  discarded 

6.  Total   cost  per   ton  of  waste 

discarded 

7.  Total  cost  per  ton  milled     ... 

8.  Total  cost  per  ton  hoisted  ... 

9.  Cost    of    breaking    per    ton 

broken 

10.  Cost    of    breaking    per    ton 

milled 

11.  Cost    of    breaking    per    ton 

hoisted 

12.  Cost  of  sorting  and  breaking 

per  ton  milled 

13.  Cost  of  sorting  and  breaking 

per  ton  hoisted 
It  may  be  gathered  from  these  figures  that  sort- 
ing and  breaking  each  represented  practically 
balf  of  the  total  cost  in  the  type  of  plant  then  in 
use  by  the  Rand  Mines,   Ltd.      .Since   then   there 


•334 

•767 
•264 
•211 

•339 

•279 

•246 

•543 

•457 


*  Working  Costs  of  the  Mines  of  the  Witwaterarand,  Journal 
.'     ■        Association oj  Engineers,  Vol.  MI.,  p.  289, 


has  been  little  change,  if  any,  in  the  design  of 
the  sorting  and  breaking  plants  so  that  it  may  be 
assumed  that  at  present  the  ratio  is  the  same. 
With  increased  tonnages  the  cost  per  ton  has, 
however,  been  considerably  reduced  and  varies  in 
different  plants  from  2'5d.  to  5d.  per  ton  milled. 
If  we  assume  the  comparatively  high  figure  of 
3  75d.  per  ton  milled  for  the  cost  of  sorting  and 
breaking,  the  cost  of  sorting  alone  will  then  be 
l'875d.  per  ton  milled,  which  on  the  basis  of  the 
present  percentage  of  waste  discarded  would  be 
2-24d.  per  ton  hoisted  (16%  of  waste  rock)  or 
14d.  per  ton  of  waste  removed,  say  Is.  2d. 

The  cost  of  sorting  also  includes  the  cost  of 
screening,  however  as  the  actual  cost  of  screen- 
ing has  not  been  separately  kept  it  will  be 
necessary  to  assume  a  figure.  Considering  the 
very  small  attention  paid  to  screening  in  the 
past  the  only  clue  we  have  the  cost  of  opera- 
ting a  trommel,  including  maintenance  and 
power,  and  water  for  washing  purposes.  If  we 
assume  this  to  be  2d.  per  ton  sorted  we  have  the 
following  : — 

s.    d. 
Screening  per  ton  sorted         ...     0     2 
Sorting  per  ton  sorted  ...      1      0 

As  this  is  not  a  good  basis  we  have  to  find  the 
cost  per  ton  screened,  and  as  in  the  existing 
plants  all  the  rock  hoisted  is  screened,  we  have 
on  the  basis  of  30%  being  "  fines  "  : 

,    2xl6 
Cost  of  screening  per  ton  screened      „~—   =    -5d. 
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As  the  cost  of  breaking  the  rock  is  a  little   more 

than  half  the  total  sorting  and  breaking  costs,  we 

have  2d.  as  the  cost  of  breaking  per  ton   milled, 

or  on  the  basis  of  30;^  "  fines"   and    16%   waste 

discarded  : — 

20  x  84 

^7 —   =31  Id.  per  ton  broken  or  say  4d. 

which  is  practically  the  figure  given  by  Rosa  E. 
Browne.  The  cost  of  coarse  breaking  is  con- 
siderably less  and  may  be  taken   at    2d.   per   ton 


broken, 
costs 


We  now  have  the 


following 


operating 


B. 

1 

0 
0 
0 


d. 
0 

0-5 
4-0 
2  0 


Sorting  per  ton  of  waste  discarded 

Screening  per  ton  screened 

Fine  breaking  per  ton  broken 

Coarse  breaking  per  ton  broken  ... 
To  complete  the  comparison   we  also   need   the 
cost  of  stamp  milling,  tube  milling  and  cyanid- 
ing.      These  vary  considerably  in  various   plants, 
and  although  the  figures  published  by  E.  J.  Way* 
and  used  on  page  466,  show  the  average  reduction 
costs  at  5s.  per  ton  milled,  it  is  proposed  to   use 
the  lower  figures  actually  obtaining  in  a  number 
of  large  plants,   especially  as   by  so  doing  the 
result  obtained  by  the  modifications  suggested  is 
adversely  affected.     The  following  will  therefore 
be  taken  as  a  basis  : 

s.    d. 
Crushing   in    stamp   batteries   per 

ton  milled  ...  ...      1      6 

Cyaniding  per  ton  treated  1     9 

Tube  milling  per  ton  milled        ...      0     6*75 
Tube    milling    per     ton     passed 

through  tube  mill  ...      0     9 

or  a  total  of  3s.  9'75d.  to  per  ton  milled.  It 
will  be  admitted  that  these  figures  are  low,  and 
therefore  distinctly  unfavourable  to  the  point  to 
be  brought  out,  and  it  is  hoped  that  this  will  be 
taken  into  account  if  any  of  the  statements  made 
should  appear  too  favourable.  With  the  aid  of 
tabulated  statement  of  duties  (table  III)  opera 
ting  costs  of  the  modified  plant  as  well  as  of  the 
present  type  of  plant  can  be  calculated.  The 
result  is  shewn  in  table  IV.  It  appears  from 
table  IV.  that  there  will  he  a  saving  in  working 
costs  varying  from  8'16d.  to  I0'32d.  per  ton 
hoisted,    or  per  unit  of  gold   recovered,  it    tx 

med     that     the     mining     is     carefully     and 
efficiently  done  in  both  cases. 

Naturally  a  comparison  on  the  bans  ot  the 
tonnage  milled  is  not  possible,  U  owing  t-«  Un- 
reduced   quantity    of    milling    ore,    due     t<>    the 

increased    percentage  of  waste   rock  discarded, 
such  a  comparison  w  raid  yield  misleading  results. 

It  now  remains  to  be  seen  what  the  saving  in 
capital    expenditure    will     be    under    the   altered 

conditions.     However,  before  oompari  •>  1"' 

*  TraoH.  liiMt.  it.  and  M.,  Vol.  xix.,  p.  12. 
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Table  IVa. 
Comparative  Statement  of  Operating  Costs  in  Existing  Plant  and  Proposed  New  Plants. 


Existing  Plant. 

Proposed  Plants  on  Basis  of  16  per  cent.  Waste  Rock. 

Type  of  Plant. 

Rate 
per  ton. 

Fig.  2. 

Fi 

g.  5a. 

Fig.  Sa. 

Fig.  tia. 

Fig.  9a. 

Number  of  Columns. 

1 

2 

3 

4 

5 

Shillings 

Tons 

Shillings 

Tons 

Shilling's 

Tons 

Shillings 

Tons 

Shillings 

Totis 

Shillings 

1.  Milling     ... 

1-5 

84 

126  00 

69 

103-50 

65 

97-5 

59 

88-50 

57-2 

85-8 

2.  Tube  Milling 

•75 

63 

47-25 

67 

50-25 

68 

51-0 

69 

51-75 

69-2 

51-9 

3.  Cyaniding 

1-75 

84 

147-00 

84 

147-00 

84 

147-00 

84 

147-00 

84 

147-00 

4.   Screening 

0416 

100 

4-16 

150 

6-24 

210 

8-74 

184 

7-65 

234 

973 

5.   Sorting 

10 

70 

70-00 

50 

50-00     40 

40-00 

50 

50-00 

40 

40-OC 

6.  Coarse  Breaking 

•167 

70 

11-67 

— 

—     i  50  ;     8-33 

— 

— 

50 

8-33 

7.  Fine  Breaking 

•334 

54 

18-00 

34 

11-33     24 

8-00 

34 

11-33 

24 

8-00 

8.  Total  Costs 

424-08 

368-32 

360-57 

356-23 

350-76 

9.  Costs  per  ton  hoisted 

4-24 

3-68 

3-61 

3-56 

3-51 

10.  Saving  p.  ton  hoisted 

•56 

•63 

•68 

•73 

11.  Saving  p.  ton  hoisted 

6-72d. 

7-56d. 

8T6d. 

8-76d. 

12.  Saving  in  per  cent 

15-8% 

17-8% 

19-2% 

20-6% 

made,  it  will  be  necessary  to  shortly  describe 
how  far  the  modified  method  of  working  will 
affect  the  design  of  the  plant. 

The  present  type  of  plant  may  shortly  be 
described  as  follows :— In  most  mines  there  are 
one  or  more  storage  bins  underground  varying 
considerably  in  size,  there  are  also  one  or  more 
storage  bins  in  the  sorting  and  breaking  plant 
and  finally  there  is  a  large  bin  attached  to  the 
stamp  battery.  The  last  mentioned  has  so  far 
been  of  a  capacity  to  hold  a  three  days  supply  of 
ore.  However,  with  the  great  stamp  duties  now 
being  reached  it  will  be  impossible  without 
unduly  increasing  the  cost  of  the  mill  bin  to 
comply  with  the  rule.  The  combined  capacity 
of  the  storage  bins  in  the  sorting  plant  may  be 
taken  as  equivalent  at  from  12  to  24  hours 
supply  to  the  battery.  In  view  of  the  fact  that 
hoisting  and  surface  transport  is  not  permitted 
on  Sundays,  the  storage  underground  and  in  the 
sorting  plant  is  of  no  avail  for  supplying  the 
battery  on  that  day.  This  has  already  been 
taken  into  account  in  some  plants  where  storage 
bins  in  the  sorting  plant  have  been  omitted, 
arrangements  having  been  made  for  continually 
transferring  the  ore  from  the  sorting  plant  to  the 
battery.  Therefore,  except  in  the  case  of  inter- 
mittent transport  of  the  ore  to  the  battery,  these 
bins  are  of  no  use  and  for  our  purpose  can  be 
omitted.  We  have  then  only  the  mill  bin  to 
consider  and  it  is  proposed,  in  the  new  plant,  to 
allow  for  a  bin  giving  three  full  days  storage 
capacity.     Hence,    the  battery   will   remain    as 


before,  except  as  regards  the  number  of  stamps, 
and  the  cost  per  stamp  will,  other  things  being 
equal,  remain  the  same. 

The  tube  mill  plant  also  will  remain  the  same, 
except  in  the  number  of  mills  required,  but  the 
cost  per  mill  will  not  change. 

The  cyanide  plant  will  not  alter  in  design,  but 
the  capacity  will  be  decreased  in  conformity  with 
the  decreased  tonnage  to  be  handled,  due  to 
sorting  out  more  waste  rock. 

The  sorting  plant,  however,  will  be  consider- 
ably altered  from  the  present  design.  It  has 
already  been  stated  that  in  order  to  obtain  more 
efficient  screening  the  stationary  grizzleys  should 
be  discarded  and  replaced  by  a  more  efficient 
device.  This  will  also  necessitate  a  storage  bin 
below  the  tipping  gear  in  the  head  frame  to  hold 
sufficient  rock  for  equalising  the  flow  through  the 
first  screening  plant.  This  bin  will  not  be  very 
expensive,  in  fact  some  plants  already  have  it, 
although  it  is  in  the  wrong  place,  being  placed 
after  the  screening  device  instead  of  before  it. 
The  chief  point  of  difference  between  the  old  and 
new  sorting  plant  will  be  a  storage  bin  for  the 
—  §  in.  product  which,  in  future,  is  to  be  sent 
direct  to  the  tube  mill  plant.  To  secure  proper 
running  and  regular  work  this  bin  also  should 
have  a  capacity  equal  to  a  three  days  supply. 
Perhaps  it  had  better  be  erected  adjoining  the 
tube  mill  plant,  in  any  case  its  cost  must  be 
allowed  for.  The  sorting  arrangements  proper 
will  naturally  have  to  be  augmented  to  deal  with 
the  increased  quantity  of  rock  handled  as  shewn 
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in  table  III.  and  this  also  applies  to  the  breaking 
plant,  except  that  in  this  case  it  will  be  a 
decrease. 

According  to  the  writer's  investigations  the 
cost  of  the  various  parts  of  the  reduction  plant 
can  be  conveniently  stated  on  the  basis  of  the 
tonnage  milled  per  clay. 

Taking  a  plant  capable  of  dealing  with  2,000 
tons  of  ore  per  clay,  the  cost  per  ton  milled  per 
day  and  per  ton  hoisted  per  day,  on  tin-  basis  of 
16%  waste  discarded,  may  be  taken  as  follows  ; — 


Per  ton 

P(  i  t"i 

milled 

hoisted. 

Sorting  and  breaking  plant 

£13 

£1092 

Stamp  battery 

25 

21-00 

Tube  mill  [plant    ... 

12 

1018 

Tube    mill    plant    per    ton 

passed  through  tube  mills 

16 

Cyanide  plant 

591 

19-644 

Tower  distribution  service 

5-4 

4-536 

Total  cost  per  ton  hoisted 

£96-280 

The  milling  or  crushing  plant  would  consist  of 
240  stamps  of  1,500  lbs.  falling  weight  or  . 
stamps  of  1,500  lbs.  falling  weight,  augmented 
by  8  tube  mills  22  ft.  x  5  ft.  6  in.  The  pulp 
elevating  plant  which  will  also  be  favourably 
influenced  by  the  proposed  modifications  has  not 
been  included  as  the  difference  is  so  small  as  not 
to  affect  the  total  seriously. 

Again  using  the  tabulated  statement  (page  I  i 
the  capital  expenditure  for  the  modified   as   well 
as  the  existing  plant,  not  considering  the  sorting 
plant,  has  been   calculated   and   is  as  shown   in 
Table  V. 

In  the  table  the  figures  for  power  distribution 
have  been  obtained  as  follows : — The  power  con 
sumption  of  the  reduction  plant  is  approximately 
at  the  rate  of  '8  K.W.  per  ton  milled  per  day, 
or  a  total  of  1, Odd  K.W.  for  the  2,000  ton 
plant.  The  plant  consists  of  j — 
200    stamps  (a     I    h.p.  =  800  h.p. 

=  600  K.W.     37-5 
8  tube  mills  Q>   100  h.p.  =  800 Lp. 

=  600  KW.     37-5 
Cyanide  plant,  100  K.W.     25 

As  the  total  cost   of  the  power   distribution 
service  i-    L~)    1-.    per  84   tons  milled,  the  total 

I    of    power    plant    is    therefore    v  i  <  5-4 
6453  6a      Apportioning  this  in  the  proportion 
of  37-5    .  37  6    .  and  25    ,  we  ha 

Mill £170  l    pei  tonon84  I 


Tube  Mill    ...£170      ,,£2-7 
aide  Plant£113-6  „  £1-35 
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Table  Va. — Comparative  Statement  of  Capital  Expenditure  on  Part  of  Reduction 
Plant  with  Present  and  Proposed  Methods  of  Working. 


Rate 

Existii 

lg  Plant. 

Proposed  Plant; 

>  on  basis  of  16  per  cent.  Waste  Rock. 

Type  of  Plant. 

ton 
per 
day. 

£ 

Pi 

°-    2 

Pij 

?.  5a. 

Fig.  8a. 

Fig.  6a. 

b% 

r.  9a. 

Number  of  Columns. 

1 

2 

3 

4 

5 

Tons 

£ 

Tons 

£ 

Tons  1         £ 

Tons 

Tons 

£ 

1   Stamp  mill   ... 

25 

84 

2100 

69 

1725-0 

65    1625  0 

59 

1475-0 

57-2 

1430-0 

2  Tube  mill  plant 

16 

63 

1008 

67 

1072-0 

68 

1088-0 

69 

1104-0 

69-2 

1107-2 

3  Cyanide  plant 

59-1 

84 

4964-4 

84 

4964-4 

84 

4964-4 

84 

49644 

84 

49644 

4  Total  (1  +  2  +  3) 

8072-4 

7761-4 

7677-4 

7543-4 

7501-6 

5  Power  dis-  I  Stamp  mill 

6  tribution  -  Tube  mills 

7  service       [Cyanide  plant 

20 

84 

168-0 

69 

138-0 

65 

130-0 

59 

118-0 

57-2 

114-4 

2-7 

63 

170-1 

67 

180-9 

68 

183-6 

69 

186-3 

69-2 

186-8- 

1-35 

84 

113-4 

84 

113-4 

84 

113-4 

84 

113-4 

84 

113-4 

8  Total  (1  +  5  +  6  +  7)    ... 

8523-9 

8193-7 

8101-4 

79611 

7916'2 

9  Saving  due   to   modified 

plant 

3302 

419-5 

562-8 

607-7 

10  Saving   per   ton  hoisted 

per  day    ... 

3-30 

4-2 

5-63 

1      6-08 

11   Saving  in  per  cent. 

3-86% 

4-9% 

6-6% 

I    7-1% 

"With  regard  to  the  sorting  and  breaking  plant, 
the  chief  item  of  additional   expenditure  will  be 
the  cost  of  the  storage  bin  for  the    -  §  in.  pro- 
duct plus   the  cost   of  a   means  of  transport  for 
conveying  the  same  to  the  tube  mill  plant.     For 
the  remaining  portion   of  the  sorting  plant  the 
expected  increase  of  cost  will   have  to  be  deter- 
mined in  accordance  with  the  duty,  as  shown  in 
the  tabulated  statement  on  p.  475.  Dealing  with 
the  new  storage  bin  first,  it  is  proposed  to  allow 
for  a  three-days'  supply,  as  suggested  on  p.  478, 
as  being  in  accordance  with  the  present  practice 
in  relation  to  the  ore  bin   in  the   stamp  battery, 
and  which  is  ample  to  tide  over   the  period  of 
forced    idleness   on    Sunday.       As  the   greatest 
tonnage  sent  from  the  sorting  plant  direct  to  the 
tube  mill  does  not  exceed  60%  of  the  tonnage 
hoisted,    the   storage    required   for   the  100-ton 
plant  would  be  about  180  tons.     Presuming  that 
the  cheapest   form   of  storage  bin   is  a  circular 
steel  vat  set  on  the  ground,  and  as  the  product 
in    question    can    be    conveniently    and  cheaply 
conveyed  by  pumping,  it  is  proposed  to  allow  for 
a    vat  with  a   conical  bottom,  having   the   dis- 
charge hole  at  the  apex  of  the  cone.     This  dis- 
charge hole    will   be   connected   to  the   suction 
branch  of  a  centrifugal  pump,  which  will  deliver 
a  steady  stream  to  the  launder  entering  the  tube 
mill  plant.     If  the  - 1  in.  product  is  conveyed 
to  the  storage  vat  by  gravity  with  the  aid  of  the 
washing  water,   the  water  may  be  promptly  re- 
turned for  re-use  by  providing   the  vat   with  a 
peripheral  overflow  launder,  as  now  used  on  the 
slime  collecting  vats. 

For  a  plant  dealing  with   2,000  tons  of  rock 
hoisted   per  day,  to  take  a  convenient  size,  the 


capacity  of  the  storage  vat  would  require  to  be 
3,600  tons,  or,  at  20  cub.  ft.  per  ton,  72,000 
cub.  ft.  This  would  require  two  vats  of  50  ft. 
diameter  by  20  ft.  deep,  which,  together  with  the 
necessary  pumping  plant  for  ore  and  return  water, 
would  not  cost  more  than  .£3,000,  or  £1  10s.  per 
ton  hoisted  per  day. 

In  order  to  arrive  at  a  reliable  figure  regard- 
ing the  cost  of  the  various  parts  of  the  sorting 
plant  under  the  altered  conditions,  the  amount 
(given  on  p.  479)  of  £13  per  ton  milled  per  day, 
or  £10-92  (say  £11)  per  ton  hoisted  per  day, 
must  be  sub-divided.  As  these  figures  do  not 
allow  for  coarse  breaking,  an  amount  of  £1  per 
ton  hoisted  per  day  is  provided  for  this  purpose. 
On  the  basis  of  the  actual  cost  of  a  number  of 
sorting  and  breaking  plants  now  in  successful 
use,  the  writer  arrived  at  the  figures  shown  on 
Table  VI.,  which  are  also  rectified  to  give  the 
cost  per  ton  of  rock  or  ore  actually  dealt  with  in 
various  portions  of  the  plant.  With  the  aid  of 
Table  III.,  the  capital  cost  for  the  proposed  new 
plants,  as  compared  with  the  present  type,  can 
now  be  calculated.  The  result  is  given  in  Table 
VII.  It  appears  from  the  table  that  the  pro- 
posed modifications  of  the  sorting  and  breaking 
plant  cause  an  increase  in  the  capital  cost  vary- 
ing from  11-2%  to  39%. 

Now,  in  order  to  arrive  at  the  nett  saving  in 
capital  expenditure,  if  any,  for  the  whole  plant, 
it  will  be  necessary  to  combine  the  totals  of 
Tables  V  and  VII.  as  shown  in  Table  VIII. 

The  saving  on   capital   account    due   to    the- 
modifications  in  the  total  plant,  i.e.,  sorting  and 
breaking   plant,     stamp    mill,   tube    mill    plant, 
cyanide  plant,  and  power    distribution  service,. 
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Tablk  VI. 

Statement  of  Capital  Cost  per  tun  of  Rock  hoisted  or  dealt  with  in  various  portions 

of  Sorting  and  Breaking  Plant. 


TYPE  OF  PLANT. 


1.  Screening  Plant 

2.  Coarse  Breaking  Plant 

3.  Washing  Plant 

4.  Sorting  Plant 

5.  Fine  Breaking  Plant   ... 
fj.  Waste  Rock  Disposal... 

7.  Building  and  Foundations 

8.  Storage  Bins 

9.  Repair  Shop,  Lifting  Tackle,  etc 

Total 


£    9 

£1-0 

£11 

£20 

£21 

£10 

£2-0 

£1-6 

£  -3 


£12  0 


Tow 

with. 


100 
70 

7" 

70 
54 
16 

7n 

B4 

100 


with. 


E   '9  per  ton  Bcreei 

£  I  ■  ('_'•")  pet  too  broken, 
i'  1  '57  per  ton  washed. 
~'-  85  per  ton  sorted. 
9  per  ton  broken. 
£0"_,.")  per  ton  of  w 
£2  v">  per  ton  suited. 

£  I  '9  per  t •  in  milled. 

£  '3  per  ton  hoisted. 


Table  VII. 


Comparative  Statement  of  Capital  Expenditure  on  Sorting  and  Breaking  Plants,  with  preei  nl  and 

proposed  methods  of  working. 


Type  of  Plant. 

Existing  Plant 

Proposed  Plsal 

■  hi  basis  •  ■( 

ok. 

Bate 

]>cr 
ton. 

B 

ig.  2. 

Fig.  5. 

Fig.  8. 

i  - 

Number  of  Column. 

1 

2 

3 

I 

5 

6 

7 

£ 

Tons 

& 

Tons 

£ 

T<  .n- 

e 

Tons 

a 

T..n> 

t 

Tons 

reening 

•9 

100 

90 

L50 

135 

210 

L89 

180 

162     234 

210 

180 

L62 

. 

_'  Coarse  breaking 

1-425 

70 

100 

— 

— 

50 

71-25 

— 

— 

-Ml 

71-25 

— 



•">   Washing 

1-57 

70 

110 

150 

235-5 

210 

329-7 

5-6 

23  i 

180 

23  l 

■ 
• 

4  Sorting 

2-85 

70 

200 

3 

2 1 2 

81 

23 

242-25 

81 

230-8 

106 

3021 

97  - 

• 

")    Fine  breaking... 

3-9 

54 

210 

30 

117 

24 

117 

24 

117 

24 

6  Waste  disposal 

S-25 

16 

100 

30 

187 

30 

187  5 

30 

187-5 

B' 

181 

1 

7  Building 

2-85 

70 

200 

242-25 

81 

231 

2  l  a 

-1 

106 

12-1 

'.'7  - 

• 

8  btorage  bins  ... 

1-9 

B4 

160 

9   Repair  shop 

•3 

100 

30 

100 

30 

LOO 

30 

100 

30 

Kin 

0  Storage  for  §" 

L-5 

— 

100 

L50 

li  in 

150 

|nn 

160 

l :,< i 
,  ]  93 

100 

150 

11  Total 

1200 

1339-6 

1512 

141 

I  :■  1 

11 

1  _'    I  ncrease  due  to 

modified  plant 

13.. 

312 

241 

1 

S   Increase  per  ton 

hoisted  per  day 

1  ■:;  l 

2  11 

1    Increase   in   per 

cent. 

11-2 

2' 

482 
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Table  VIIa. — Comparative  Statement  of  Capital  Expenditure  on  Sorting  and  Breaking  Plants, 

with  Present  and  Proposed  Methods  of  Working. 


Existing  Plant. 

Proposed 

Plants 

on  basis  of  16  pe 

r  cent.  Waste  'Sock. 

Type  of  Plant. 

Rate 

per  ton. 

F 

S-  2- 

Fig.  5a. 

Fig.  8a. 

Fig.  6a. 

Fig.  !)a. 

Xumber  of  Column. 

1. 

2 

3 

4 

5 

£ 

Tons 

£ 

Tons 

£ 

Tons 

t 

Tons 

£ 

Tons 

£ 

1.  Screening 

9 

100 

90 

150 

135-00 

210 

189-00 

184 

165-60 

234 

210-60 

2.   Coarse  Breaking 

1 

425 

70 

100 

— 

— 

50 

71-25 





50 

71-25 

3.   Washing    .. 

1 

57 

70 

110 

150 

235-50 

210 

329-70 

184 

288-88 

234 

367-38 

4.  Sorting    ... 

2 

85 

70 

200 

50 

142-50 

40 

114-00 

50 

142-50 

40 

114-00 

5.  Fine  Breaking 

3 

9 

54 

210 

34 

13260 

24 

93-60 

34 

132-60 

24 

93-60 

6.  Waste  Disposal 

6 

25 

16 

100 

16 

100-00 

16 

100 

16 

100 

16 

100 

7.  Building 

2 

85 

70 

200 

50 

142-50 

40 

114-00 

50 

142-50 

40 

114-00 

8.  Storage  Bins 

1 

9 

84 

160 

9.  Bepair  Shop 

3 

100 

30 

100 

3000 

100 

30-00 

100 

3000 

100 

30  00 

10.   Storage  for— |  in.  ... 

1-5 

— 

— 

100 

15000 

100 

15000 

10C 

15000 

100 

150  00 

11.  Total 

1200 

1068-10 

1191-55 

1152-08 

1250-83 

12.  Increase  or    decrease 

-131-9 

-08-45 

-47-92 

+  50-83 

13.  Increase   or    decrease 

per  ton  hoisted  ... 

—  1-32 

—•085 

—  ■48 

+  •51 

Table  VIII. 

Comparative  Statement  of  Capital  Expenditure  on  Part  of  Reduction  Plant  and  Sorting  and  Break- 
ing Plant  with  Present  and  Proposed  Methods  of  Working,  being  Total  of  Tables  V.  and  VII 


Type  of  Plant 

Existing 
Plant. 

Fig.  -2 

Proposed  Plants  on  Basis  of  3(1  per  cent.  Waste  Rock. 

Fig.  5 

Fig.  8 

Fig.  6 

Fig.  U 

Fig.  7 

Fig.  10 

Xumber  of  Column. 

1 

2 

3 

4 

5 

6 

7. 

,-e 

£ 

£ 

t; 

£ 

t; 

'  '    £ 

1   Cost  of  stamp  mill,  tube  mill  and 

cyanide  plant  and  power  supply 

8523-9 

6763-7 

6674-4 

6567-2 

65211 

6567-2 

6521T 

2  Cost  of  sorting  and  breaking  plant 

1200-0 

1339-6 

1512-65 

1413-6 

1571-93 

1533-3 

1667-79 

3  Total  cost  (1+2) 

9723-9 

8103-3 

8187-05 

7980-8 

8093-03 

8100-5 

8188-89 

4  Saving  due  to  modified  plant 

— 

1620-6 

1536  -85 

1743-1 

1630-87 

1623-4 

153501 

5  Saving  per  ton  hoisted  per  day     ... 

• — 

16-2 

15-37 

17-43 

16-3 

1623 

15-35 

living  in  per  cent. 

— 

16-6% 

15-8% 

17-9% 

16-8% 

16-7% 

15-8% 
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Table  VIIIa. — Oomparative  Statement  of  Capital  Expenditure  on  Part  of  Redaction 

Plant  and  Sorting  and  Breaking  Plant  with  Present  and  Proposed  Methods  of 
Working  being  Total  of  Tables  V\.  and  VI I  \. 


Type  of  Plant. 


X umber  of  Column. 


Cost  of  stamp   mill,   tube  mill   and   cyanide 

plant  and  power  supply.     V\. 
Cost  of  sorting  and  breaking  plant.     VI I  \. 
Total  cost  (1  +  2) 
Saving  due  to  modified  plant 
Saving  per  ton  hoisted  per  day  ... 


G  Saving  in  per  cent. 


I'laiit 

IV'  p. 

:.a. 

H  .-•■ 

r  cent. 

SA. 

1 '  . .  '    v . 

1 

•_> 

3 

4 

.") 

i. 

i. 

i 

t. 

K 

852 

8193-7 

8104-4 

1-1 

7916-2 

1200-0 

106ST 

1191  55 

1152 

L25< 

:>7: 

9261-8 

9295-95 

911318 

9167 

1621 

127-95 

610  72 

556  -7 

H 

1-28 

•  ill 

">7 

t-75 

1-5 

6-25 

5-7 

Table    IV.,    the    total      saving    will     lie     ..-     pel 
Table  XI. 

Tablb  IX. 


therefore  varies  from  158%  to  179  .  thus 
showing  that  notwithstanding  an  increase  in  the 
cost  of  the  sorting  plant,  amounting  to  nearly 
40%,  a  very  substantial  saving  results  in  the 
cost  of  the  whole  plant. 

Assuming  that  the  remainder  of  the  reduction 
plant,  viz.,  amalgamating  plant,  mill  clean-up 
plant,  pulp  elevating  plant,  return  water  service, 
ore  transport  on  surface,  water  supply,  offices, 
workshops,  and  stores  cost  £22  per  ton  milled 
per  day,  or  £18  10s.  per  ton  hoisted  per  day, 
the  total  cost  will  then  be  as  follows,  taking  only 
the  best  and  worst  — (see  Table  IX.) 

The  saving  in  capital  expenditure,  as  evidenced 
by  Table  VIII.,  will  reduce  capital  charges  to 
the  same  extent.  Taking  12%  per  annum,  made 
up  as  follows  : — 

Interest  at  ...  ...  ...6 

Depreciation  at  ...  ...  ...      t 

Redemption  at    ...  ...  ...      2% 

as  the  basis,  the  saving  in  capital  charges  di 
the    modified   plant    will    be  shown  in  Table    \ 
Add  to  this  the  saving  in  operating  costs,  a-  per 

Tablb  V 
Statement  of  Saving  in  Capital   Charges  by  adopting  the  proposed    Meth  Working. 


Column    (n  ferring    to 

Exuting 
Plant 
l. 
Per  ton 

I    Plant. 

1.                  :. 

,irt  \  iotu  tabli 

1    pel 

1 .  (  lost  of  Sorting 
Plant,     Stamp 
Battery,    Tube 

Mill  Plant, Cj 

anide       Plant. 

£ 

e 

£ 

Tower      iMstri- 

bution 

'.'7 

7:-  ■ 

Bl-8i 

i  ,,.i     ol     re 

mainder 

18-5 

1^  o 

,  ( lost   of  entire 

reduction  plant 

115-739 

a 

ion 

\.  Saving  a--  com 

pared  with    ex- 

isting plant   ... 

17  131 

1 :.  8 

in-    in    per 

'  ■  ■  i .  i .  ...           ... 

151% 

i:; 

Number  of  Column 

Saving  in  Capital  (Table  VIII.) 
Saving  in  Capital  Charges,  per  mouth 

ring  per  $on  hoisted  (28*5  daya  per  month) 


i 


£1,620 
616-2 
!  37d 


1,6 
15-37 

l-J'.U 


' 


I 

1,743 

17  13 


I 


: 


. 
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Table  Xa. — Statement  of  Saving  in  Capital 
Charges  by  Adopting  die  Proposed   Methods  of 


Working. 


Proposed  Plants  on  Basis  of 
It.:  per  rent.  Waste  Hock. 

Fig. 
5  a 

Fig. 

Fig. 
6  A 

4 

Fig. 

9a 

Number  of  column     ... 

0 

3 

5 

Saving  in  capital  (Table 
YIIIa.    ... 

£462-1 

427-9 

610-7 

556-8 

Saving  in  capital  charges 
per  month 

£4-62 

4-28 

6-11 

5-57 

Saving  per  ton  hoisted 
(2S"5  days  per  month)  d. 

•39d. 

•36d. 

•514d 

•47d. 

Reconstructing  Table  H.  and  diagram,  Fig.  1,  on 
the  basis  of  the  reduced  working  costs,  we  obtain 
Table  XII.  and  diagram,  Fig.  11. 

The  gain,  while  not  very  great  if  referred  to 
mines  treating  high-grade  ore,  which  is  supposed 
to  exist  at  shallow  depths,  is  yet  considerable  for 
low-grade  mines,  or  those  mining  at  greater 
depths  than  3,000  ft.  The  advantage  gained  by 
working  in  the  manner  proposed  by  the  writer, 
increases  the  profit  derivable  from  the  22s.  6d. 
ore  by  21%,  and  that  obtainable  from  20s  ore  by 

57%- 

Now  that  the  monthly  tonnage  milled  is 
reaching  nearly  1,800,000  tons,  an  extra  gross 
profit  of  Is.  would  represent  a  monthly  gain  of 
£90,000,    of    which  the  profit  tax  accounts  for 

Table  XL  — Statement  of  total  saving  in  Working  Costs  (Operating  Costs  and  Capital  Charges)  by 

adopting  the  proposed  methods. 


Proposed  Plants  on  basis  of  30  per  cent,  waste  rock. 

Fig.  5. 

Fig.  8. 

Fig.  6. 

Fig.  9. 

Fig.  7. 

Fig.  10. 

Number  of  Column   ... 

Saving    in    Operating    Costs    (Table    IV.)    per    ton 

hoisted.      Pence... 
Saving  in  capital  charges  (Table  X.)  per  ton  hoisted 
Total  Saving.      Pence 

2 

9  12 

1-37 

1049 

O 

9  12 

1-29 

1041 

4 

1032 

1-47 

11-79 

5 

10-08 

1-37 

11-45 

6 

7-80 
1-36 
916 

7 

8-16 
1-29 
9-45 

Table  XIa.  —  Statement  of  Total  Saving  in 
Working  Costs  (Operating  Costs  and  Capital 
Charges)  by  Adopting  the  Proposed  Methods. 


Propo 

sed  Plants  on 

Basis 

of  16  per  cent.  Waste  Rock. 

Fig. 

Fig. 

Fig. 

Fig. 

DA. 

8a. 

6a, 

9a. 

Number  of  column 

2 

3 

4 

5 

Saving  in  operating  costs 

(Table    IV a.)    per     ton 

hoisted,  pence 

6-72 

7-56 

8-16 

8  76 

Saving  in  capital  charges 

(Table    Xa.)    per    ton 

hoisted,  pence 

■39 

•36 

•51 

•47 

Total  saving,  pence 

711 

7-92 

867 

923 

Thus  the  total  saving  per  ton  hoisted  varies 
from  9'45d.  to  ll-79d.,  as  compared  with  pre- 
sent-day practice. 

As  the  saving  in  working  costs  and  capital 
charges  shown  in  Table  XI.  is  referred  to  the 
tonnage  hoisted,  it  will  be  necessary  to  rectify 
the  figures  so  as  to  express  the  saving  per  ton 
milled  on  the  old  basis  of  sorting  out  16%  of 
waste  rock.  Taking  the  average  saving  from 
Table  XL,  viz.,  10-46d.  per  ton  hoisted,  the 
saving  per  ton  milled  will  be   12  6d.,  or  say  Is. 


Table  XII. 


1.    Average  Depth 

1,000 

2,000, 

3,000 

4,000 

5,000 

of  Mine. 

feet. 

feet. 

feet. 

feet. 

feet. 

2.  Mining 

S. 

S. 

S. 

s. 

S. 

Costs. 

8-0 

8-5 

9-0 

9  5 

10-0 

3.  Reduction 

Costs. 

4-0 

4  0 

4-0 

40 

4-0 

4.  General 

Exp's. 

l-?5 

1-25 

1-25 

1-25 

1-25 

5.  Development 

Redemption 

2-0 

2-0 

2  0 

2-0 

2-0 

6.  Total 

Costs. 

15-25 

15-75 

16-25 

16-75 

17-25 

7.  Yield. 

40  0 

30  0 

25-0 

22  5 

20-0 

8.  Profit. 

24-75 

14  25 

8-75 

5 '75 

2-75 

9.  Profit 

Tax. 

2-475 

1-425 

•875 

•575 

•275 

10.  Company's 

Profit. 

22-275 

12-825 

7-875 

5175 

2-475 

£9,000,  leaving  £81,000  to  shareholders.  Of 
course,  existing  mines  with  reduction  plants  in 
full  swing  could  not  benefit  to  the  same  extent  as 
mines  which  have  not  yet  reached  the  milling 
stage.  Yet,  in  cases  where  an  increase  in  the 
capacity  is  planned,  considerable  benefit  would 
also  fall  to  those  mines  adopting  the  proposed 
modifications.  Even  assuming,  which  the  writer 
does  not  admit,  that  the  reduction  in  working 
costs  as  calculated  in  these  notes  will  not 
materalise,  it  is   hoped  that  a  saving  of  15%  in 


April  1911 


C.  0.  Schmitt—Futun  I  Rand  Reduction  Ph 


40 


JJ 


JO 


eo 


/J 


/o 


£>/T  7W  t  z? 


•OctjOvKCoste  * 


Q 


S     N     \ 


5 


C 

1 


/J  veraye  Depth   of  Mine  h/cA/nys 


Fig,  11.  -Diagram  showing  Screen  Value  of  Ore, 

Present  Day 

the  capita]  cost  of  the  reduction  plant  is 
sufficiently  attractive  to  deserve  some  attention, 
especially  now  when  the  How  of  capital  to  the 
Rand  is  by  no  means  as  tree  as  it  used  to  be.  In 
any  case,  it  is  hoped  that  renewed  discussion, 
and  possibly  a  practical  demonstration  of  tin- 
vexed  question  of  sorting  "  fines,"  especially  the 
(2in.  +  |  in.)  product  mentioned  by  the  writer, 
will  lead  to  some  tangible  result,  beneficial  to  the 
mining  industry  and  the  country  as  B  whole. 

After  writing  the  foregoing,  it  occurred  to  the 
author  that  members  might  object  to  some  ol  the 
assumptions  made,  particularly  with  regard  to 
the  proposed  percentage  of  waste  rock  which  has 
to  be  removed  in  order  to  obi  tin  the  calculated 
results.  Although  it  is  thought  that  this  pi 
centage  (.'30)  has  been  justified  in  the  reasoning 
already  made,  yet,  in  order  to  meet  these  objec 
tions,  we  will  now  assume  that  only  the  usual 
16%  of  waste  rock  <■  m  be  sorted  out,  and  on  this 
basis  will  in  be  what  the  probable  benefits 

may  be  expected  to  be. 

From  the  diagrams,   Fi| 
and  table  IIT.a.   which   have  been   reconstructed 


Working  Costs  and  Profit  per  Ton  Milled  under 
( !onditioni>. 

on  the  basis  of  1 b'  of  waste  rock,  can 
how  and  where  the  proposed  plant  would 
adversely  affected  if  compared  with  the  diagrams 
|-'iurs.  .">  to  1<»  and  table  III.  New  diagrams 
to  correspond  with  Fi_'-.  7  and  10  have  not  been 
made  for  reasons  oi  economy,  as  it  was  found 
that  these   would   be   identical  in  the  result  with 

oid  9a, 

It  appears  from   the  new  diagrams  and  table 
I II. i   that   the  wi.rk  t>  be  done  by  the  stamp 
Lattery,  while  considerably  lees  than  in  pn 
day  plants,   is  more  than   would  be  th< 
30      waste   were  removed.     Still,  tfa 
duction  in   the  prop  irtion   ol    B4  to  Hie 

i  t"  be  done  by  the  tube  millls  incn 
the  proportion  ol  63  t>  tnd  that 

in  the  cyanide  plant   will   !»•  the  -  in  the 

present  day  plant     The  wom  of  tfa 
plant    is   found   to   be   practically  tl 
before,  and  the  i une  applies   to  the 
fine  break)  H  owing  t..  the   bet 

nation  in  the  bi  ning  pi  int,  the  pro] 

ti<m  ol  rock  handled  by  the  sorting  l»-lt 
den  '•  U 

ii  on  the  tllU"  noil 
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Remodelling  tables  IV.,  X.,  VII.,  VIII.  X. 
and  XL,  we  obtain  the  tables  IV. a  to  Xl.a,  and 
the  final  result  (table  Xl.a)  shows  a  saving  in 
operating  costs  as  compared  with  present  day 
practice  of  from  71  Id.  to  9'23d.  per  ton  hoisted. 
This,  compares  with  a  saving  varying  from 
945d.  to  ll-79d.  previously  found.  It  is  inter- 
esting to  note  that  the  plant  represented  by  Fig. 
9a  actually  shows  a  saving  greater  than  that 
obtained  with  the  plant  shown  in  Fig.  7,  and 
closely  approaches  the  plant  Fig.  10. 

The  average  saving  from  table  XI.:i,  taking 
also  into  account  the  plants  corresponding  to 
Figs.  7  and  10,  but  not  reproduced,  is  8#47d.  per 
ton  hoisted,  and  on  the  basis  of  16%  sorted  out, 
lOd.  per  ton  milled  thus  decreasing  reduction 
costs  by  that  amount.  Allowing  for  this  in  table 
XII.  we  obtain  table  Xll.a  as  under  :, — 


Table  XII 

a. 

1.  Average  Depth. 

1,000 
feet. 

2,000 
feet. 

3,000 
feet. 

4,000 
feet. 

5,000 
feet. 

s. 

s. 

s. 

s. 

s. 

2.   Mining  Costs 

8-0 

8-5 

9  0 

9-5 

10-0 

3.  Reduction 

Costs 

4-2 

42 

4"2 

4-2 

4-2 

4.  General 

Expenses... 

1.25 

1-55 

1  25 

1-25 

1-25 

5.  Deve  opment 

Redemption. 

20 

2  0 

2-0 

20 

2-0 

6.  Total  Costs... 

15-45 

1595 

1645 

16-95 

17-45 

7.  Yield 

40-0 

30.0 

25  0 

22  5 

20-0 

8.  Profit 

24-55 

14-05 

S-55 

5-55 

2-55 

9.    Profit  Tax  ... 

2-45 

L  -40        -85 

•55 

•25 

10.  Company's 

Profit 

2210 

12  65 

7-70 

5-00 

2-30 

It  will  be  admitted  that  even  on  the  basis  of 
present  day  practice  regarding  the  percentage  of 
waste  rock  sorted  out,  a  considerable  saving  in 
working  costs  can  be  obtained  by  modifying  the 
sorting  and  breaking  plant  on  the  lines  proposed 
in  these  notes. 

II.  — The  Milling  or  Crushing  Plant. — From 
the  foregoing  remarks  in  respect  of  possible 
economies  resulting  from  a  modification  of  the 
-orting  and  screening  plant,  it  appears  that  the 
greater  portion  of  the  saving  effected  is  due  to  a 
redistribution  of  the  work  in  the  milling  or 
crushing  plant.  As  the  suggested  modifications 
of  the  sorting  plant  may  or  may  not  be  adopted 
in  practice,  it  remains  to  be  seen  how  and  where 
economies  can  be  effected  in  the  milling  or 
crushing  plant  if  regarded  as  an  independent 
unit  of  the  reduction  plant. 

Reviewing  the  work  of  the  immediate  past, 
even  the  casual  observer  cannot  help  being  im- 
pressed by  the  change  in  the  design  of  the  milling 
or  crushing  plant  At  the  end  of  1904,  about 
000  tons  were  crushed  per  month  by  6,500 
stamps,  while  at  the  end  of  1910  about  1,750,000 


tons  were  crushed  per  month  by  9,500  stamps, 
assisted  by  200  tube-mills,  which  are  equivalent 
to  nearly  6,000  stamps.  The  average  falling 
weight  per  stamp  in  1904  was  probably  under 
1,200  lbs.,  while  in  1910  it  must  have  been 
nearly  1,400  lbs.,  or  on  the  basis  of  the  nominal 
crushing  unit  introduced  by  Dr.  Caldecott,  there 
were  in  use  :  — 
1904 —  6, 250  nominal  crushing  units. 

1910 — 10,600  nominal  crushing  units  £    -,^n^n 

,                &  of    16,600 

in  stamps              ...  .'      , 

r  aaa               lu-           -i.  nominal 

6,000  nominal  crushing  units  ,  . 

•     m  u    at-11  crushing 

in  Tube  Mills            ...  .A          & 

units. 

The  duty  per  crushing   unit  in    1904  was  127  "5 

tons  per  month,  ar.d  in  1910  105  tons  per  month. 

The  apparent  decrease   in  the   duty  is  explained 

by   the    finer    crushing.      The    grading    of    the 

average  final  pulp  in  1904  showed  probably  : — 

20%  of         ...  ...  +60. 

20%  of         ...  ...  -60  +  90. 

60%  of         ...  ...  -90. 

thus  producing  a  total  of  480,000  tons  of  -  90, 
and  the  average  pulp  in  1910  showed  probably 
the  following  grading  : — ■ 

10%  of         ..  ...  +60. 

15%  of         ...  ...  -60  +  90. 

75%  of         -90. 

an  advance  of  15%  in  the  percentage  of 
-90.  product,  or  a  total  of  1,312,500  tons. 
Further,  by  referring  to  Table  I.  and  Fig.  1, 
giving  the  probable  grade  for  various  depths  of 
mining,  it  will  be  seen  that  while  in  1904  the 
average  depth  of  mining  was  about  1,600  ft., 
corresponding  to  a  grade  of  34 -7s.,  in  1910  the 
average  depth  was  2,400  ft.,  corresponding  with 
a  grade  of  28s.  The  rock  from  the  greater  depth 
is  naturally  harder,  requiring  a  greater  effort  to 
reduce  it  to  the  required  fineness.  Ignoring 
this  fact,  however,  it  is  found  that  the  tonnage 
of  -  90  per  nominal  crushing  unit  per  month  in 
1904  was: 

77  tons,  or  2'7  tons  per  day, 
and  in  1910  : 

80  tons,  or  2-8  tons  per  day, 
on  the  basis  of  28-5  working  days  per  month. 
The  increase  in  duty,  ignoring  the  greater  hard- 
ness of  the  rock  is,  therefore,  not  very  marked, 
and  this  is  undoubtedly  due  to  the  fact  that 
many  plants  on  the  Rand  are  even  to-day  run  in 
a  very  indifferent  manner.  This  is  obvious,  if  it 
is  considered  that  in  many  plants  the  -  90 
produced  per  nominal  crushing  unit  is  3-5  tons, 
or  25%  more  than  the  calculated  average  for  the 
whole  Rand,  and  is  further  confirmed  by  the 
results*  of  the  crushing  trials  at  the  New  Klein- 
fontein,  where  in  one  case  (1,680  lb.  stamps)  3'27 

-  Trans.  Inst,   M.  A-   M.,  Bulletin  No.  70,  p.  42.  This  Journal, 
Vol.  XI.,  p.  248. 
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tons,    and   in   the   other   (1,400  lb.  stamps)  3 '26 
tons  of    -90   per    nominal   crushing   unit    \ 
produced 

Although  from  the  crushing  point  of  view  the 
improvement  is  not  very  great,  the  net  result  is 
nevertheless  considerable  because,  not  only  have 
operating  costs  being  reduced,  but  the  extra 
extraction  due  to  finer  crushing  is  equal  to  at 
least  3%  or  lOd.  per  ton  milled  on  28s.  ore.  In 
1904  the  crushing  plant  consisted  of  stamps  only 
the  cost  of  which  per  nominal  crushing  unit 
installed  would  to  day  be  £240,  including  mill 
bin,  as  against  ,£180  per  nominal  crushing  unit 
of  the  double  stage  crushing  plants  in  use  in 
1910,  made  up  as  follows  : 

106  nominal  crushing   units   in 

stamps  at  £240  =           ...    £25,440 
60  nominal  crushing  units  in 
tube  mills  at  £80       ».s00 


Total  for  166  N.C.U.  ...    £30,240 

or  £180  per  nominal  crushing  unit.  This 
represents  a  saving  of  25%. 

While  the  foregoing  figures  do  not  lay  claim 
to  accuracy,  which  is  obviously  impossible  to 
attain,  they  do  shew  that  better  work  is  now- 
done  with  the  aid  of  the  tube  mill  than  was  the 
case  in  1904  besides  being  interesting  from  a 
historical  point  of  view. 

Possible  further  economies  in  the  cost  of  the 
milling  and  crushing  plant  have  been  alluded  to 
by  several  writers,  notably  Dr.  ( laldecott,*  while 
the  beneficial  effects  on  the  capital  expenditure 
resulting  from  using  a  proportionately  greater 
tube  mill  equipment,  than  is  now  the  case,  have 
been  pointed  out  by  the  writer  in  1909. t  Since 
then  a  considerable  advance  in  the  right  direction 
has  been  made,  and  it  is  hoped  that,  in  the  light 
of  the  following  notes,  some  of  the  critics  of  the 
two  stage  crushing  plant  will   repent. 

While  the  fight  between  the  advocates  of 
single  and  double  stage  crushing  has  been  waxing 
fast  and  furious,  abuse  masking  the  want  of 
data  and  argument  on  the  part  of  the  single 
stage  men,  E.  II.  Johnson  made  some  crushing 
trials  at  the  Bast  Rand  Proprietary  Mine-  the 
dt  of  which  must  certainly  be  considered  as 
sufficient  to  eliminate  all  doubt  from  the  minds 
of    unbiased,     observer-.      Mr.    Johnson    and   his 

corporation  deserve  tip-  greatest  credit  for  their 

rprise  in  doing  such  signal   service   lor  the 

benefil    of   the     whole    mining    industry.     The 

result    of     these   trials,    as    published    , 
follows  : — 


•  •■  Tin-  Introduction  of  tl 
M   a  M..  Vol    XIX., p 

t  ./o, 

•  I'    i ' 

;  Thia  Journal^  Vol    XL,  | 


10  -t  imps  of  1,63 1  lbs.  falling  wei{ 
tube  mill  •_'•_'  ft.  \  5  ft   6  in.,   with   prelimj 
og  into      jin.  and  +  §in.  prior  to  entei 
the   mortar   box.   crashed    261*34  tons  per   J I 
hours  to  the  following  grading  :  — 
+   90 
-  90  ■*-  2  -  1 5 

200  -  B40 

that  is  9  r  260  tons      90  product  or6tons 

of    -90    per    nominal    crashing    unit,    the    total 
equipment  being  made  up  as  foHows  :  — 

10  stamps     =13   nominal   crush- i 

ing  units        ...  ...  I    a  total  ol 

1      tube     mill      =  30     nominal  J  N'.t'.l 

crushing  units 

The  power  consumption  was   L50  h.p.  (approxi 

mately)  bo  that  the  production   of   one   ton   of 

.     .  150  x  24      ,  ,     ,       ,  _    , 

-90  required        ., .         =13*o  h.p.-nours.  Such 

a  result  has,  of  course,  never  before  been  reached 
on  similar  ore,  but  whether  this   is    the   ill ti i 
capacity  of  the  doubli  crashing  plant  or 

whether  better  results  may  yet  be  expected  t 
remain   a  matter  for  further  ii.  tion.       I 

thing,  however,  is  certain  namely  that  a  very  con- 
siderable reduction  in  capital  expenditure  on 
future  crushing  plants  coupled  with  a  substantial 
reduction  in  operating  costs  can  now  be  depended 
upon.  The  possible  saving  can  best  be  real 
by  comparing  the  work  done  in  the  foregoing 
crushing  test  with  similar  testa  made,  by  using 
stamps  only,  at  the  Kleinfontein  (J.  M.  ( 
This  is  done  in  Table  XIII.  with  regard  to  power 
chai  - 

It  will  l'-'  seen  that  on  the  ba-i-  of  the 

luct  the  power  consumption  of   the   double 

•  crushing  plant  Is  not  much   more  than  half 

of   tlii"    required    in   the  -ingle   si   b       rushing 

plant,      while     if     compared     on     the    basis     of 

tonnage  milled,  the  cost  of  power  in  the  double 

■  plant  is  only  7">      of   that    for  the 

plant  "i-  a  saving  of  I  •">_d.  per  ton  of    -  90 

and   1  s7d.  per  ton  of  ..re  mil 

imparing  the  capital  expenditure  "f  the  two, 

plant  on  the  1m-i-  of    tin' 

the  following  results  :  — 

DovMi     Sta       <  i    Plant  :     K.I: .1'  M. 

experiment  : 

1.        lost...,,  ..  £2,< 

•_'.     1      tub,-  mill  ..t  £2,400 

!  ing  plan'    |  £  1 

per  ton) 

I     •       for  trebling  mill  ore  bin 
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TABLE    XIII. 


Test. 

Ore 

milled 
per 
day. 

-  90  product. 

Power 
con- 
sump- 
tion. 
h.p. 

-90 

per 

h.p. 

Per- 
cent- 
age. 

H.P. 

hours. 

per 
ton  of 

-90. 

Cost  per 

ton  of 

-90  at 

■4d.  per 

h.p.  hr. 

Cost 
per 

/o 

Tons. 

ton 
milled. 

East    Rand    Prop. 
Mines 

261-34 

99-5 

260 

150 

1-734 

100 

13-84 

5  535d. 

5-5d- 

Xew  Kleinfontein  I. 

200-0 

74-8 

1496 

153 

■98 

56-5 

24-64 

9-856d 

7-37d. 

XewKleinfontein  II. 

1320 

60-7 

801-54 

814 

•98 

565 

24-64 

9  856d. 

5-98d. 

1. 

:;. 

4. 


6.  Cost  per  ton  milled  (261  tons)       ....  £22-45 

7.  Cost  per  ton  of  -  90  product  (99-5%)  £2254 

8.  Capital  charges  at  12%  per   annum, 

per  ton  milled  amount  to  -.     l"89d. 

Single    Stage    Crushing  Plant ;    Xew   Klein- 
fontein experiment  Xo.  1  : 

44  stamps  at  £260      ...  ...  £11,440 

Cost  per  ton  milled  (261  tons)  ..  £43'8 
Costpertonof  -90product(74-8%)  58-6 
Capital  charges  at  12%  per  annum 

per  ton  milled  amount  to         ..        3  69d. 

Saving  through  Double  Stage  Crushing    £5, 580 

It  appears  from  the  above  that  the  capital 
cost  of  the  double  stage  plant,  after  allowing  for 
extra  mill  ore  bin  capacity  and  for  extra  pulp 
elevating  plant  is  only  half  of  that  of  the  single 
stage  crushing  plant,  quite  apart  from  the  fact 
that  the  pulp  produced  by  the  double  stage  plant 
contains  99  5%  of  -90. 

The    saving   in    capital    charges   at  12%    per 

annum  would  be  £55 "SO  per   month,   or  on   the 

basis  of   28'5  working   days  giving    a    monthly 

55 '8  x    240 
duty  of  7438'5  tons,    — „  .„„,         =18d.    per 

ton  milled.  A  comparison  on  the  basis  of  the 
tonnage  of  —90  produced  is  naturally  still  more 
favourable  to  the  double  stage  crushing  plant. 

In  order  to  be  fair  to  both  types  of  plant  when 
making  a  comparison  under  the  heading  opera- 
ting or  working  costs  it  will  be  necessary  to 
determine  what  to  include.  In  view  of  the  fact 
that  costs  are  kept  in  different  ways  on  different 
mines,  it  is  impossible  to  take  collective  figures 
as  published  in  the  periodical  returns.  How- 
r,  as  individual  items  can  always  be  obtained 
and  easily  verified,  it  is  proposed  to  build  up  the 


total  operating  expenses  in  this  manner.  Power 
costs  have  already  been  dealt  with  and  amalga- 
mating costs  will  be  excluded  as  not  being  part 
of  crushing  expenses.     Hence,  there  remain  : — 

1.  Labour  charges. 

2.  Spare  parts  and  stores. 

3.  Maintenance  and  repairs. 

4.  Sundries. 

The  operating  costs  of  stamp  mills  per  stamp 
per  day  work  cut  as  follows  (Appendix  I.)  :  — 

Pence. 

Labour         ..  ...  ..       16  44 

Shoes  and  Dies      ...  ...        9 "51 

Screens 

Maintenance    and     General 

Stores ... 
Water  and  Pumping 
Assaying  and  Sampling    ... 
say  5"5s.,  or  5s.  6d.  per  stamp  per  day. 

For  tube  mills,  operating   costs    per  tube  mill 
per  day  will  be  as  follows  (Appendix  II.)  : — ■ 

s.  d. 

1.  Labour 22  0 

2.  Liners     ...  30  0 

3.  Pebbles 1  6f 

4.  Maintenance  and   General 

Stores  24  0 

5.  Assaying  and  Sampling...        1   0 

6.  Pulp  Elevation 9  6 


1. 
2. 

3. 

4. 

5. 
6. 


300 

25-07 
9-80 
1-21 


88  0  =  £4  8s.  Od. 


tThis  allows  only  for  the  transport  of  the  pebbles  from  sorting 
plant  to  tube  mill  plant  (see  Appendix  II.)  If  the  cost  of  picking 
pebbles  is  also  to  be  allowed  for,  the  cost  of  2  natives  at  3s.  per 
day  must  be  allowed,  which  adds  6s.  to  the  daily  running  expense 
of  the  tube  mill,  or  a  total  of  94s.  against  SSs.,  and  the  savingdue 
to  the  double  stage  plant  will  be  reduced  from  8"218d.  to  7U42A 


Comparing  the  plants  we  have  :- 


April  1**1  I 


0  0  Sohmitt    Future  EeononUt        E  tionPta 


Comparative  Statement  of  Operating  for  Single  end  Double  Stage  Croaking 

Plants,  excluding  Power  and  Amalgamating  I 


( lost  <>i  operating  .stamps 
Cost  of  operating  tube  mills... 

Total  cost  per  day... 

( losl  per  ton  milled  (2G1  tons) 

( lost  per  ton  of      BO 

Saving  per  ton  milled 


Hlngli 


H    (S  ih, 

e  1 2 

0-927  sh.     II  -i-.-i.l. 
1'241  sh,     l  L*893d   (195 

t<ms) 


|)ouli 


10  („    B  5     550  ih. 
I  @  88       38  ib. 
fa  Od. 
0548  ib.     6'576<i 
6  6d    260  I 

o:57(.)    h  vi. 


Collecting  1 1 1 •  -  results  so  obtained,  we  have  t lm 
follow ing  statement : — 


Single  Stage 

liiiitf.    1 

Double  Stage 

• 

on  Milled. 

S.i\  iiiL,'ilnr  In 
llcml.l. 

1       .!..., 

'    1       Inn-. 

1.  Working  ( !osts 

2.  Power  <  losts  . 

3.  ( iapital  t 'barges 

Pence. 

11-124 

7  87 

3-69 

Pi  do*. 

6-6 

1  so 

P 

i  548 

1-87 

L-80 

i.  Total  Costs  .. 

22-184 

13-966 

8-218 

Tims  a  saving   of  about   8*2d.   per  ton  milled 
rw.su  Its. 

The  above  saving  of  8*2d.   per  ton  milled  by 
no  means  represents  the  total   benefits  t<>  be  de 
rived  from  double  stage   cm  hing,  as  the   chief 
advantage  lies  in    the   better   extraction  which 
can  naturally  be   obtained  from  a  p'dp  contain 
ing  99*5     oi      90  as  against  74-8     of    90.    Of 
course,    it    is  quite  impo  lible  to    i  conomically 
produce  99*5      oi         90    when   oroshing  with 
stamps  only,  so  that  if  such   s  fine    produi 
required  the   single  stage  crushing  plant    need 
really  aot   be  com  idered  at    all.      I [owever,  to 
show   to   the   full    the   benefits    resulting  from 
double   stage    crushing    bj    i    combination    oi 

ii|is  and   tube    mills,  a   value   will   lie    placed  mi 

the   extra    work    dune   in   crushing  liner  oorr< 
sponding  with  the  gain   in  extraction   thus  ren 

den  d  po    ible.     I lei   to  be  quite  safe  in 

estimate,    the   writer  submitted    the   following 
query  to  a  number  of  well  known  metallurgi 

"What  percentage    of   sttraction  would  you 
expect  in  your  cyanide  planl  when   treating  ore, 
ci  n  ihed  to  the  three  different    itages  oi  &n< 
shown  by  the  gradings  I.  to  III    bereund 

Pi  i  r 

I  60  product 

60  l  90  product 
— yo  product 


I. 

II 

III. 

|.ri    .  .III. 

pel 

.  nil. 

2 

9 

17 

B 

16 

—  — 

88*0 

Gl 

It  will  be  seen  thai  the  gradings  here  given  re- 
present  the  final  pulp  resulting  from  the  crush- 
mg  tests  at   the  East    Eland    Proprietary    Mines 

and     at       the      \,\\       Kleinlmitein,     already 

■  I  to.* 
Members  will  probably  remember  thai  when 
thee    resnlt  published   a    statement 

made  tu  the  .tree!   that  the  gain  in  extraction 
dm-   to  the  finer  crushing  by  the  double  it 
plant   " amountt  to   about    I    /'and    may  well 

ask  how  tin     di        COm|    ire  With    actual    practice. 

Iii  reply  thereto  the  replies  received  \m  i  result 
of  the  foregoing  querj   ire  given  herewith  : — 


in 


i*ii 

i         ii 

Mine  .\.  \\  i   •  l:  ,n. I(  Floodepoo/t  I 

MineB 

Mine  C,  Middle  Bast  Eland  (< 

miston) 

91  7 

Mine    D,  Middle  1,    !    I!  u.i     1 

mi-tun) 

950 

Mine  !•:,  in  i : ,  t   Eland,   B 

burg)                 

A 

'J I II 


The  gain  in   extraction   between   I.   and  1 1 
therefore  I  md  between  I.  and   1 1 1 

3-96  1%. 

\  -      we     are    comparing     ci  ushin  ilt i 

which  have  j  ielded  75     and  99 
■  diti-  renee  ol  24-5%,  it 

;  ruction   ol   3  6     w ben    treating  the 
liner  pulp,  and    foi which  is  OOW  t)if> 

ui   the  Kami,   the  gain 
thillbng. 

Adding  tu  this  the 
capital,  and    powei    cliai  the   t"t  d 

i  per  ton  milled  dm 

uthing  plant  "t  10  mill, 

• 
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as  against  crushing  by  stamps  only,  will  be 
Is.  Sd.  per  ton  milled,  which  represents  a  very 
considerable  increase  in  the  total  profit. 

As  in  the  foregoing  remarks,  so  much  de- 
pends upon  a  correct  estimate  of  the  probable 
extraction,  it  will  be  as  well  to  support  the 
statement  by  a  few  additional  data  obtained 
from  actual  practice.  The  diagram,  Fig.  XII., 
represents  the  result  of  the  ordinary  work  at  one 
of  the  mines  from  1st  April,  1909,  to  31st 
December,  1910,  or  21  months,  and  clearly 
shows  that  an  increase  in  the  percentage  of  — 90 
product  is  followed  by  an  increased  extraction. 
In  the  light  of  these  data  it  is  hoped  that  the 
assumption  of  an  increase  of  3-6%  for  an  in- 
crease of  the  —90  from  75%  to  99'5%  will  not 
be  seriously  questioned. 

That  fine  crushing  is  essential  to  obtain  a  good 
extraction  is  obvious,  hence  the  necessity  of 
doing  this  efficiently  and  cheaply.  It  must  be 
admitted  that  the  results  obtained  by  E.  H. 
Johnson  will  be  hard  to  equal  by  any  other 
crushing  machine,  except  perhaps  a  still  more 
effective  combination   of  stamps  and   tube  mills. 


What  the  ultimate  possibility  of  this  combination 
is  going  to  be  the  writer  does  not  care  to  predict, 
but  it  is  hardly  likely  that  the  point  now  reached 
will  be  the  limit. 

Having  established  the  probable  saving  in 
working  costs  and  capital  expenditure  in  the  mill- 
ing and  crushing  plant  of  the  double  stage  type  as 
compared  with  a  plant  using  stamps  only  it  may 
be  as  well  to  compare  the  result  with  that  obtained 
by  modifying  the  sorting  and  breaking  plant. 

It  will  be  remembered  that  in  dealing  with 
the  influence  of  the  modified  sorting  and  break- 
ing plant  upon  the  whole  reduction  plant,  the 
type  of  crushing  plant  used  as  a  basis  consisted 
of  a  multiple  of  25  stamps  and  one  tube  mill,  in 
fact  200  stamps  and  eight  tube  mills.  It  was 
then  found  that  in  the  most  favourable  case  the 
stamp  mill  was  reduced  in  the  proportion  of  84 
to  43-82,  or  to  52%  of  the  former  capacity, 
while  the  tube  mill  plant  remained  practically  as 
before,  changing  only  from  63  to  59  "2  a  reduc- 
tion to  94%  of  the  former  capacity.  Hence,  the 
crushing  plant  will  now  be  constituted  as  follows  : 

25  x  "52  x  -94  =  12-22  stamps  per  tube  mill. 


too 
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Via.  12.— Diagram   showing    Probable   Percentage  of    Extraction    for  Varying   Percentages  of    -90  in 

Final  Pulp. 
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It  is  clear,  therefore,  that   although   the   mil 
plant  on  this  basis  ia  a  considerable  impro 
on  the  average  present  day  plant,  it  does  i 
reach  the  standard  set  by  the  experiment  ;tt  the 
East  Rand  Proprietary  Mines,   and    used   in    the 
foregoing  as  the  basis  for  comparing  milling  and 
crushing  plants. 

Although  the  saving  resulting  from  a  better 
design  of  the  milling  or  crushing  plant  as  such, 
cannot  be  merely  added  to  that  previously 
obtained  by  changing  the  design  of  the  sorting 
and  breaking  plant,  either  result  can  be  improved 
by  a  judicious  combination  of  the  two.  Since 
the  difference  between  the  experimental  plant 
10  stamps  and  one  tube  mill  and  the  calculated 
plant  of  1 2*2  stamps  and  one  tube  mill  is  not 
very  great  and  will  not  change  capital  costs  or 
operating  expenses  to  any  large  extent,  we  need 
only  consider  the  better  extraction. 

No  allowance  has  previously,  when  deali 
with  the  sorting  plant,  been  made  for  the  possible 
better  extration  due  to  finer  crushing  on  tin- 
part  of  the  modified  plant,  but  in  view  of  tin- 
result  obtained  by  E.  H.  Johnson,  it  seems 
sonable  to  assume  that  the  finer  crushing  will 
result  in  an  increase  of  10%  in  the  -  90  product, 
thus  assuring  abetter  extraction  of  probably  2  . 
This,  on  a  28s.  ore  is  equivalent  to  "56s.  or6*72d. 
per  ton  milled.  Adding  this  to  the  saving  of 
Is.  per  ton  milled  (page  22,  Table  XN.i  tin- 
total  gain,  compared  with  present  day  practice,  i- 
found  to  be  l-56s.  per  ton  milled.  If  a  com- 
parison with  a  plant  doing  the  milling  in  a  single 
^e  were  possible,  the  saving  would  naturally 
appear  even  greater. 

Considerable  changes  have  recently  been  made 
in  the  amalgamating  plant,  as  shewn  in  tin-  paper 
by  W.  R-  Dowling,*  and  by  which  a  saving  in 
both  capital  expenditure  and  working  costs  will 
be  possible.  No  doubt,  further  information  on 
the  actual  saving  will  be  forthcoming  SO  that 
there  is  no  need  to  enter  into  a  discussion  ol 
details. 

Due  to  the  efforts  Of   Mr.  CaldeCOtt  \  tin-  capital 

expenditure  on  the  Sand  plant  can  now   be  con 
siderably  reduced,  while  the  introduction   ol   the 

Butters  Filter  for  the   treatment    ol    slime    seems 

to  guarantee  a  better  extraction,    if  n 

tion  in  capital  expenditure  ami  operatii  t 

The  foregoing  has  been  written  not  with  any 
idea  of  dogmatising  but  in  tin-  hope  that  Bome 
useful  discussions  may  arise  which  will  help  to 
wards    a    solution    ol    tin-     >i  problem  in 

fronl  ot   ns  —the  reduction  of   working 
order  to   inn,-;,-,    tin-   life  of  the  mines  on  the 
Witwatersrand.     Thai  our  old  friends  tl. 

mill    and    tin-    tube  mill    h  ive    -I 

•  Tlii-s  Journal,  \  ol,  XI.,  p.  • 
t  The  Continw 


ipacities  when  used  in  a  more  -uit- 
able  mannei  with  us  for  a  quid 

shows    conclusively    tin-     enorm 
m  and  thought    >n  tin-  Hand  which 
j.  opposed  to  any  change.     *  me  f<  els  inclined  to 
ask  what  would  have  happened  if,  on  the  ad. 
•i    our   self   appointed    critics    with    mysteri 
formulae,    tube-mills    had    been    discarded   and 
crushing  by  Btamps  only  had  been  reverted   t". 

-    it  not  appear  likely    that,   far    from  the 
tamp  being  the  surviving  part  of  the 

-•■nt  crushing  plant,  it  will  have  to  go  and 
make  room  for  a  machine  capable  of  producii 

product  more  efficient!  to  -till  further 

reduce  the  cosl  "t  crushing.  That  further  im- 
provements in  all  departments  are  urgently 
needed  a  glanc  ble  I.    will    pro\ 

including  the  writer  wishes  to  thank  you  for 
tin-    patient    hearing    and    all    those     who    fa 
directly   and  indirectly   assisted    with     the     data 

1  in  these  notes,  a  reference  t>>  the  souxo 
information   hiving  Keen  made  in  each  cat 

Appendix  No.   I. 

Opt  rating  '  Stamp  Milh 

Labour, — A-  a  basis  ha-  been  taken  the 
labour  force  in  an  existing  battery  of  300 
stamps,  after  eliminating  the  men  doing  purely 
amalgamating  work.  The  number  of  men  em- 
ployed and  their  pay  i<  as  follows  : — 

6     White  (a   18  •;  per  day,  1 11 

6     White  („   15           ..  90 

White  (a   8/6             .,  51 

28      Natives  ("  3/   per  day  -  I 


Per  month...  ...   I  Od. 

1— Fitter  (2  .".  tin  B30  p,.r  > 

month  ...  ...  I      0      0 

1 — Carpenter  (whole  time)  (a  I 

per  month...  30      0      0 

I      Ibad  Boas  (half-tim 

per  month ...  ...  17    1"      " 

3 — Shift  B       »(1  2time)<5   • 

per  month  ...  15     0     0 

Tot  il  labour  per  month    ...  £616  0s.  Od. 
day         ...    C20  I  1 

labour     per    stamp    per    day     1 
1 1,   I  1.1. 

Tin 

day  of   six    mine.,    ci 
with  1,280  stamp  I  oul  at  9*51d, 

The  tnlcr 

■ 

the 

Uin-   six    mine-   tie 
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Water,  including  pumping.— This  item  worked 
out  at  9'80d.  per  stamp  per  day. 

Assaying  and  Sampling; — This  item  came  to 
llMd.  pence  per  stamp  per  day. 

Appendix  No.  II. 
Operating  CostsofTube  MUls  (excluding power). 
Labour. — As    a   basis   has   been    taken    the 
labour    force   in    an    existing   plant  of    10  tube 
mills,    after  eliminating   the  men    doing    purely 
amalgamating    work,     but    allowing    for    those 
engaged  upon  supplying  pebbles  of  banket  ore. 
The  "  number    of    men    and    their    pay    was    as 
follows  : — 
3_ Whites  (2  18/6  per  day,    55/6 
3_Whites  (a     8/6        „         25/6 
30— Natives  (,<     3/-        „         90/- 


Total   for  36  men  per 
day        171/- 

Per  month  £256   10     0 

1— Fitter  (1/3  time)  @  £30  per 

month        10     0     0 

1— Head  Boss  (1/2  time)  @  £35 

per  month...  ...  ...        IV    10     0 

3— Shift  Bosses  (1/2  time)  @  £30 

per  month 45     0     0 


Total  labour  per  month     ...£329     0     4 
Total  labour  per  day         ...    £10  19     0 
Cost  of  labour  per  tube  mill  pei  day,  22/- 

Liners. — A  set  of  silex  liners  has  a  life  of  70 
days,  and  costs  installed  £105,  hence  the  cost 
per  tube  mill  per  day  is  30/- 

Pebbles.—Ka  pebbles  ore  picked  in  the  sorting 
plant;  only  the  cost  of  transport  need  be  allowed 
for  which  on  the  basis  of  6  tons  of  pebbles  per 
tube  mill  per  day  and  at  3d.  per  ton  for  trans- 
it works  out  at  Is.  6d.  The  cost  of  feeding 
pebbles  has  already  been  allowed  for  under 
labour. 

.!/ n  m  finance  and  General  Stores. — The  average 

t  of  this  item  for  a  number  of  plants  has  been 
found  at  24  -  per  tube  mill  per  day. 

lying  and  Sampling. — Averaged  under  1/- 
per  tube  mill  per  day. 

/'/////  A7<-"^,7,/t.— The  extra  power  required 
for  elevating  the  pulp  in  the  tube  mill  circuit  on 
the  basil  of  100  tons  of  solids  per  tube  mill  per 
#day,  plus  3  to  1  of  water,  amounts  to  120  K.W. 
hours,  and  on  the  basis  of  6d.  per  unit,  this 
amounts  to  <]/-  per  tube  mill  per  day.  Main- 
tenance of  the  pumping  plant  is  estimated  at  an 
additional  3/6  per  day,  thus  making  the  whole 
item  9  0  per  tube  mill  p^r  day. 

The  President  :     This   is   a  great  paper  in 
in'  -  than   one,  and   I  am   sure  you   will 

iise  its  importance,  dealing  as  it  does  with  the 
y  !;f'-  of  the  Hand. 


Mr.  E.  J.  Laschinger  {Member  of  Council)  : 
I  think  Mr.  Schmitt  deserves  the  thanks  of  every 
member  here  and  of  those  who  will  read  this  paper 
afterwards.  It  is  a  good  thing  to  have  a  paper 
so  full  of  references  for  actual  use  if  one  wishes 
to  go  into  figures  and  criticise  a  paper  of  this  kind. 
It  is  naturally  a  very  lengthy  paper,  but  I  do  not 
think  Mr.  Schmitt  has  drawn  it  out  too  long.  It 
deals  with  a  subject  which  has  been  considered 
by  the  engineers  of  the  Rand  ever  since  we  first 
started  to  extract  the  gold  from  the  ore  and  it 
will  still  continue  to  exercise  our  minds.  I  do 
not  wish,  of  course,  to  discuss  the  paper 
to-night;  that  is  quite  impossible  simply  from 
hearing  it  read.  It  is  a  paper  which  lays 
itself  open  to  a  great  deal  of  criticism,  and  I 
hope  it  will  get  the  criticism  it  deserves.  It  will 
give  everyone  an  opportunity  of  coming  forward 
and  giving  us  their  opinions.  I  have  much 
pleasure  in  moving  a  vote  of  thanks  to  Mr. 
Schmitt. 


NATIVE    FOOD    SUPPLIES    AND    THEIR 
QUALITY. 


(Read  at  January  Meeting,  1911.) 


By  F.  W.  Watson,  B.Sc.  (Lond.),  F.I.C.,  F.C.S. 

(Member). 


DISCUSSION. 

Mr.  Jas.  Gray,  F.I.C.  {Member):  This 
being  the  first  paper  as  far  as  I  am  aware,  deal- 
ing with  foodstuffs,  which  has  been  brought 
before  the  Society,  I  consider  it  incumbent  on 
Mr.  Watson's  analytical  brethren  to  come  for- 
ward and  show  their  appreciation  of  his  efforts 
by  contributing  their  quota  to  the  discussion. 

It  is,  I  think,  generally  recognised  that  "  the 
gentle  art  of  sophistication  "  is  practised  on  the 
Rand  to  as  great  an  extent  as  elsewhere  and  the 
knowledge  that  an  analytical  control  is  being 
kept  on  the  food  supplies,  as  well  as  on  other 
commodities  supplied  to  the  mines,  will  tend  to 
check  the  progress  of  this  objectionable  custom. 
The  many  instances  of  adulteration  given  by  Mr. 
Watson  show  that  some  kind  of  control  must  be 
exercised  if  a  pure  and  unadulterated  article  is  to 
be  obtained,  and  it  is  satisfactory  to  learn  from 
Dr.  McCrae  that  the  authorities  are  fully  aware 
of  the  importance  of  the  matter. 

The  figures  given  by  Mr.  Watson  as  represent- 
ing the  average  analyses  of  mealies  are  typical, 
and  I  desire  to  contradict  Mr.  Pooler's  assertion 
regarding  the  deficiency  in  nitrogenous  principles 
of  South  African  maize.  If  Mr.  Pooler  had 
studied    the   subject   elsewhere   and    not    relied 
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solely,    on    Lyster's    "Hygiene   Advanced,''    his 
statement  would  never  have  been  made. 

In  the  Transvaal  Agricultural  Journal,  Jan. 
1906,  pp.  359/60,  H.  Ingle  gives  the  results  of 
analyses  of  10  samples  of  mealies  grown  at 
Potchefstroom  and  brings  forward  for  compari- 
son the  mean  of  154  analyses  of  American  maize. 
The  averages  are  : 

Potchefstroom  American 

Mealies.  Mealies. 

Per  cent.  Per  cent. 

Moisture  ...         718         ...  10  95 

Ash      1-43         ...  145 

Proteids  ...  9-82  ...  1040 

Fat       474  ...  500 

Fibre 187  ...  195 

Carbohydrates  ..        74  96  ...  70-25 

The  proteids  in  the  Potchefstroom  samples 
varied  from  9-00  to  1D62%. 

The  figures   which    Mr.    Pooler   produces   for 
comparison  with  Mr.  Watson's  are  the  result 
analysis  of  raw  cocoa  after  the  removal  of  the  hu>k 
and  cannot  be  compared  with  the  author's  which 
are  representative  of  the  commercial  product. 

In  proof  of  this  I  will  quote  Allen's  Commer- 
cial Organic  Analysis  Vol.  III.  Part  II.  p.  561  : 
"The  large  proportion  of  fat  in  cocoa  (averaging 
50%)  renders  it  impossible  to  manufacture  a 
permanent  preparation  in  the  form  of  powder, 
without  either  removing  a  portion  of  the  fat  or 
diluting  the  material  with  some  non-fatty  matter, 
such  as  sugar,  starch,  or  farina.  Hence,  there 
are  two  distinct  types  of  'cocoa'  known  in  com- 
merce, namely  : 

1.  Preparations  commonly  called  '  cocoa- 
essence  "or  'cocoa-extract,'  consisting  of  ground 
cocoa-nibs,  from  which  a  part  of  the  fat  has  been 
removed  by  heat  or  pressure. 

2.  Preparations  to  which  sugar  and,  generally, 
some  starchy  material  have  been  added." 

He  further  states  p.  562  :  "  In  addition  to  the 
mechanical  difficulty  of  manipulating  undiluted 
cocoa  containing  all  its  natural  fat,  it  is  stated, 
with  some  probability,  that  the  excessive  propor- 
tion of  fat  renders  the  cocoa  difficult  of  digestion. 
Hence  the  removal  of  a  portion  of  the  fat,  and 
consequent  concentration  of  the  non-fatty  consti- 
tuents of  the  cocoa,  appears  to  be  distinctly  ad\  an 
tageous."  The  brands  of  cocoa  on  the  local  market 
are  similar  in  quality  to  those  found  on  the  home 
markets  as  a  reference  to  any  atandard  textbook 
on  'Food  Analysis'  will  show  Mr.  Pooler. 
Instead  of  the  apparent  deficiency  of  fat  in  the 
analysis  given  by  the  author  being  an  example 
of  the  old  saying  'Anything  is  good  enough  for 
the  Colonies,1  the  deduction  made  by  Mr.  Pooler 
is  a  reflection  on    his  own   knowledge. 

Notwithstanding  the  exception  l  have  taken  to 
certain   of  Mr.   Pooler*!   remarks,  1   would   like   to 


congratulate  him    on  a   well    written    criticism, 
which  deserves  careful  attention. 

As  stated  by  Dr.  sfcCrae  the  Ordinance  does 
not  lay  down  the  mode  of  expressing  the  per- 
centage of  alcohol  in  Kafir  beer,  whether  it  i 
be  by  weight  or  by  volume,  and  many  of  you 
will  doubtless  recall  cases  where  the  prosecution 
has  fallen  to  the  ground  owing  to  the  percen: 
of  alcohol  being  over  the  limit  by  volume  but 
under  by  weight.  Personally,  I  am  of  the 
opinion  that  the  practice  in  England  of  stating 
percentages  of  alcohol  by  weight  should  be 
adopted  in  this  country. 

The  few  Kafir  beers  I  have  examined  at  dif- 
ferent times  contained  the  following  percentages 
of  alcohol,  and  it  will  be  noticed  that  only  in  one 
case  would  a  prosecution  have  been  successful  : 

A.      B.      C.      D.      E.      F. 

Alcohol,  by  weight  ..    2-51  3*32  2-22  1  n  2*45  -':>'.) 
Do.     by  relume...  3*18  41.".  ■_'  Ts  2-88  :5  07  2*99 

It  would,  therefore,  appear  that  my  experience 
has,  like  Mr.  Watson's,  bee  a  more  fortunate  than 
Dr.  McCrae's. 

In  closing,  I  would  like  to  draw  attention  to 
the  unjust  manner  in  which  the  Public  Health 
work  is  carried  out  in  the  Transvaal  to  the  pre- 
judice of  the  private  analyst.  As  most  of  you 
are  aware  this  work  is  carried  out  at  the 
( iovernment  Laboratories  and  although  no  com- 
plaint can  be  made  as  to  the  manner  in 
which  the  duties  are  performed,  yet  it  is  an  in- 
stance of  Government  competition,  and  as  such 
constitutes  a  serious  hardship  for  the  private 
analyst.  The  necessity  for  this  branch  of  work 
being  in  the  Government's  hands  has  disappeared, 
as  capable  men  can  be  easily  obtained  now  ;  and 
in  the  second  place  it  interferes  with  the  satis 
factory  carrying  out  of  the  Food  and  Drags' Act, 
BS  in  the  event  of  a  private  analyst  appearing 
for  the  defence  submitting  that  no  adulteration 
has  been  found,  the  prosecution  cannot  prOO 
whereas  in  the  United  Kingdom  this  is  guarded 
against  by  tie-  Government  Laboratory  acting  as 

referee    in    cases    of    dispute.     Here   no    such 
arrangement  can  be  made  a-  long  as  things 

on  at  they  are  at  present,    and    the    third    -ample 
which  is   taken  (supposedly  for   the  refer' 
mere  matter  of  form  and  a  Wasl  iline;    M 

To  my  mind  this  i-  S  matter   which    the    Council 
of  tie-  Society  should  take  up,  it  being  the  only 

body  in  the  Transvaal  which  represents  uiilytic.il 

chemists. 

[  would  again  thank  Mr.  Watson  for  the  excel- 
lence "f  hi-  paper  and  apol  having 
wandered  into  side  issues  into  which,  nevertheless, 
I  have  Keen  tempted  by  the  wid<  "f  hi- 
paper. 
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THE  MINE  I>1  ST   PROBLEM. 


I  /,'.  ,  l  at  Jan  i  try   Meeting,    1911.) 


By  Dr  J.  L.  Aymard  (Associate). 


DISCUSSION. 

Mr.    A.    Purser    (Associate):    There    are    a 
points  where  the  use  of  my  "  Dust  Arrestor" 
affects  the  ventilation  question  and  I  would   like 
t<>  hear  some  discussion  on  the  matter. 

1  will  first  proceed  to  describe  it  in  the  form 
in  which  it  has  come  most  prominently  before 
mining  men,  namely,  its  application  to  drilling 
dry  holes.  In  order  to  suspend  this  device  from 
the  working  face  in  such  a  manner  that  all  the 
dust  coming  from  the  hole  must  pass  through  it 
and  go  through  treatment  which  separates  the 
dust  from  the  air,  a  tapered  hollow  cylinder,  or 
cone,  is  driven  into  the  collar  of  the  hole.  The 
portion  of  the  arrestor  in  which  the  dust  is  treated 
is  a  downward  branch  leading  from  the  hollow 
cone  and  has  an  opening  which  throws  a  spray 
of  air  and  water  within  its  upper  end  in  a  down 
ward  direction.  This  induces  a  current  within  the 
downward  conductor  and  completely  wets  the 
dust  before  it  reaches  the  atmosphere  at  the  foot 
wall.  The  same  water  is  used  over  and  over  again, 
thus  reducing  the  quantity  of  water  required. 

The  hollow  cone  is  sufficiently  large  to  allow 
the  air  to  be  drawn  from  the  upper  portion  of 
the  working  place  (as  well  as  the  dust  from  the 
hole)  continually  drawing  fresh  air  into  the 
point  where  the  machine  operators  are  breathing, 
and  discharging  it  at  the  foot  wall,  thus  assisting 
the  natural  circulation. 

I  may  mention  that  catching  and  handling 
dust  in  its  dry  state  will  never  get  over  the  dust 
trouble.  In  any  attempt  to  get  rid  of  dust  there 
are  four  point-  that  ought  to  be  aimed  at  ; 

( 1  )  Keep  the  breathing  line  free  from  dust 
and  moisture. 

(2).   Allow  the  machine  man  to  see  the  hole  he 

i  rilling. 

Avoid    a    device    that    will     compel    the 
miner  to  waste  time  rigging  it  up   and  removing 
hen  changing  jumpers. 

Keep    the    working   parts   of    the    drill 
machine  free  from  grit. 

I  would  like  to  draw  special    attention    to   the 

latter.      The  life  of  a  rock  drill  machine   depends 

y  largely    on   the   care  that    is   taken   of   the 

front  head  bearing,  and  it  i.-,  a  well  demonstrated 

•  that  machines   working  in  a  rise  or  other 

ty    place    require   reboring  and   new  pistons 

mo:  :,    than    those   drilling    water   holes, 

Hy    when    a  continually   used, 

:i  effecti  i    will  pay  for 


itself  in  the  economic  maintenance  of  the  rock 
drill  machine. 

A  great  deal  has  been  said  on  the  question  of 
collaring  holes,  and  my  arrestor  can  be  used  for 
this  purpose  with  very  little  rigging,  but  a  machine 
will  do  more  work  with  w^ater  than  without  it, 
so  that  as  long  as  water  can  be  used  conveniently 
and  without  clogging  the  hole  there  does  not 
seem  to  be  any  demand  for  a  collaring  device. 
But  water  cannot  be  used  in  a  back  hole  after 
the  first  few  inches. 

Although  the  use  of  my  automatic  air  saving 
cock  will  save  a  good  deal  of  the  compressed 
air  produced  on  a  mine,  the  question  of 
economy  of  air  is  still  one  of  the  greatest 
importance  and  every  mine  manager  looks  for 
the  greatest  amount  of  work  from  the  quantity 
of  air  at  his  disposal.  My  arrestor  can  be 
operated  by  exhaust  or  live  air.  Personally,  I 
like  the  live  air,  because  it  continues  to  act  when 
the  machine  is  stopped  and  the  jumpers  are 
being  changed,  and  the  quantity  of  air  used  is 
probably  less  per  foot  drilled  than  in  those  dust 
catching  devices  which  close  round  the  jumper 
such  as  the  author's  and  some  of  my  own  experi- 
ments. This  can  be  illustrated  by  turning  a 
small  quantity  of  air  on  to  the  machine,  and  it 
will  be  found  that  a  very  slight  pressure  of  the 
hand  will  stop  the  machine.  Not  only  does  the 
packing  round  the  drill  retard  the  working  of  the 
machine,  but  it  makes  it  impossible  for  the  miner 
to  see  that  his  drill  is  in  line  with  the  hole  he  is 
drilling.  This  leads  to  wearing  away  the  sides 
of  the  drill  and  further  retards  the  action  of  the 
drill,  causing  extra  wear  on  the  cylinder  and 
piston. 

The  use  of  exhaust  air  has  some  advantages. 
There  is  a  slight  saving  of  air,  the  only  draw- 
back being  that  it  is  not  continuous. 

I  may  also  mention  that  a  test  has  been  made 
with  a  new  Butterfly  valve  Ingersoll  drill 
without  an  arrestor  and  an  old  "  Waugh  "  drill 
with  a  "Purser  Arrestor."  In  the  latter  the 
air  for  both  the  machine  and  arrestor  was  taken 
from  a  |  in.  nipple  close  to  the  machine.  The 
Waugh  finished  in  as  short  a  time  as  the  Inger- 
soll. I  think  this  will  prove  that  the  amount  of 
air  used  in  these  arrestors  is  hardly  worth  con- 
sidering. 

I  find  some  difficulty  in  discussing  the  author's 
remarks  on  my  device,  because  (contrary  to 
arrangements  made  with  the  author)  his  remarks 
do  not  appear  in  his  paper,  or  in  any  other  pub- 
lication, therefore  I  am  only  writing  from 
memory  and  stand  open  to  correction.  He  says 
that  I  told  him  I  got  my  idea  through  seeing  his 
collaring  iron.  I  am  sorry  if  any  thing  I  may 
have  said  has  led  him  to  a  conclusion  which  is  so 
far  removed  from  actual  fact,   inasmuch  as   my 
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scheme  from    first   t'>  last   is  based    on   artif 
circulation. 

In  my  conversation  with  the  author   I    congra 
tulated  biin  on  his  determination  to  press  forward 

the  advantage  of  allaying  the  dust  at  it-  source 
But  I  had  been  making  some  little  experiments 
in  this  direction  long  before  I  heard  of  tin- 
author,  and  six  months  before  I  heard  of  his 
device  I  made  one  on  the  same  principle  as  hi< 
for  a  Mr.  Perkins  on  the  East  Rand  Proprietary 
Mines.  I  remember  distinctly  the  conversation 
to  which  he  referred.  We  talked  more  of  construc- 
tion than  anything  else,  and  I  told  him  that  I 
intended  to  make  my  arrestors  of  boiler  tube 
expanded  at  one  end.  This  scheme  I  have  since 
abandoned  as  being  too  exp  asive,  and  I  expect 
that  within  the  next  few  months,  with  the 
extended  use  of  these  arresters,  we  shall  be  able 
to  fit  up  a  plant  which  will  turn  them  out  at  a 
price  which  will  leave  nothing  to  be  desired. 

In  my  device  for  allaying  dust  the  draught  is 
made  to  flow  from  the  top  of  the  drive  down 
through  a  pipe  until  it  comes  out  at  the  bottom, 
thus  encouraging  the  natural  tendency  for  the 
lighter  and  purer  air  to  come  into  the  working 
place  close  to  the  hanging  wall  and  to  return 
close  to  the  foot  wall.     The  author  in   his    paper 


supports  the  theory,   but   r  ik   that 

tlii-  tendency  i-  - 1  mild  that  (without  emploj 
artificial    means)   it   m  ly  be  upset  by  the 

traffic  in  the  winking  place  ••[  drive.  1  think  it 
is  quite  reasonable  to  assume  that  a  cur- 

rent  of  air  passing  through  the  working  plao 
a  mine  will  collect  dust  and  other  impurities,  and 

will  throw  off  those  impurities  wherever  it  si 

down.  In  this  manner  a  Btrong  current  will 
throw  off  its  impurities  at  either  side  <if  its 
course  into  cross  cuts  w  here  miners  make  up  their 
charges,  into  dead  ends  of  drives  and  Stopfl 
benches.     The    main    body   of   the   air    current 

cin  little  dust  with  it,  all  the  dust  1" 

in  the  fringe  of  the  current.      Therefore  it  is  the 

duty  Of  my  device   not  only   t"  Be]  lie    dust 

from  the  air  at   the  dead  ends,  bul  alsotO  draw  ,i 

fresh  supply  of  air  from  (as  dearly   a-    possible) 

the  centre  of  the  current  bo  a-  to  dilute  the  gas 
laden  air  in  the  working  pi 

I  have  read  with  interest  Mr.  Price  Griffiths' 
discussion  on  the  author-  paper,  and  I  wa-  par- 
ticularly interested  in  his  remarks  mi  Bpraying. 
A  few  years  ago  I  tried  Borne  experiments  for 
solidifying  dust,  using  a  solution  of  one  part  of 
unrefined  molasses  to  about  '.»'.1  w  iter,  and  I  find 
that  it  will  go  a  long   way  toward-   meeting    Mr. 
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Price  Griffiths'  suggestion.  I  do  not  know  what 
effect  tliis  mixture  would  have  on  the  plates  in  the 
mill,  but  using  it  in  such  small  quantity  I  do  not 
think  any  bad  effect  would  be  noticeable.  The 
mixture  could  be  made  in  the  tanks,  or  sumps, 
from  which  the  water  supply  for  the  drives  is 
taken  ami  can  be  used  with  the  "  Hewitt  spray  " 
ami  also  in  connection  with  my  dust  arrestor. 

Before  closing,  I  must  thank  the  management 
and  officials  of  the  East  Rand  Proprietary  Mines 
not  only  for  the  opportunity  they  afforded  for 
experimenting  but  also  for  their  assistance  in 
selecting  the  most  suitable  combination  from  the 
various  alternatives. 

The  President :  I  am  sure  we  must  all 
thank  .Mr.  Purser  for  coming  here  and  giving  us 
this  very  interesting  demonstration  of  his  device. 
Now  that  the  Rand  has  two  such  simple  devices 
for  catching  the  dust  we  ought  to  hear  no  more 
about  it  if  we  can  only  compel  the  miner  to  use 
them.     What  we  want  is  strict  regulations. 

Prof.  J.  A.  Wilkinson  {Member  of  Council)  : 
It  was  not  my  intention  to  say  anything  on  the 
subject  of  this  paper,  but  as  this  is  the  time  set 
down  for  final  discussion  it  may  be  better  to 
make  a  few  remarks  now  than  postpone  them  to 
the  period  immediately  preceding  the  author's 
reply.  It  will  be  remembered  by  many  of  you, 
that  this  subject,  around  which  so  much  fierce 
discussion  has  raged,  was  first  introduced  to  this 
Society  by  a  paper  read  by  Mr.  Cullen  in 
February  19u3.  Since  that  time  very  few  slides 
of  the  actual  dust  given  off  by  machines  drilling 
into  the  banket  have  been  shown.  In  October 
1903  Mr.  Heymann  and  Dr.  Pakes  showed  speci- 
mens, the  former  from  the  actual  lung  of  a  miner 
who  had  died  from  the  disease,  the  organic 
matter  having  been  destroyed  and  the  latter  dust 
taken  from  a  drive,  the  larger  particles  being 
removed  by  sieving.  At  the  meeting  at  which 
the  author  read  his  paper,  when  it  was  unfor- 
tunately impossible  for  me  to  be  present,  your 
>,t  showed  you  another  slide  of  the  dust 
taken  from  the  author's  dust  captor.  The  slides, 
which  I  have  prepared,  were  taken  some  time 
by  the  following  method.  A  sample  of  pure 
glycerine,  a  substance  which  is  used  largely  in 
microscopic  work,  was  treated  in  such  a  manner 
•■.  be  free  from  dust  particles,  being  finally 
ted  by  the  microscope  to  make  certain  that 
this  was  thi  This  was  enclosed  in  a  bottle 

fitted  with  a  tight  rubber  cork  through  which 
rod  dipping  into  the  glycerine. 
Glass  slides  were  cleaned  carefully  and  whilst 
the  drills  were  working  in  the  ordinary  manner, 
was  taken,  a  small  drop  of  glycerine  placed 
on  it  and  an  exposure  to  the  dust  made  for  a  cer- 


tain time.  A  clean  glass  coverslip  was  then 
pressed  over  the  glycerine  and  the  slide  then 
brought  into  the  laboratory  for  examination. 
Photographs  were  taken  in  the  ordinary  manner. 
I  am  sorry  that  we  have  not  the  lantern  here  this 
evening  to  show  you  the  actual  results  obtained. 
This  I  hope  to  do  at  the  next  meeting,  I  may 
say,  however,  that  these  show  the  highly  dan- 
gerous character  of  the  dust,  such  as  one  would 
expect  from  a  rock  mass  of  the  nature  we  have 
to  deal  with  here,  and  from  which  any  man,  who 
has  the  least  concern  for  his  own  life,  should  only 
be  too  ready  to  protect  himself.  I  am  indebted 
to  Mr.  J.  Whitehouse,  Manager  of  the  Village 
Deep  G.  M.  Co.,  for  procuring  these  slides  in  the 
manner  above  mentioned,  and  also  to  my  col- 
league, Professor  Young,  for  the  use  of  his 
micro-photographic  apparatus. 

There  are  one  or  two  points  furth  r  in 
the  paper,  to  which  I  should  like  to  refer. 
The  first  is  the  question  of  ventilation,  and 
in  this  respect  I  think  that  air  currents  should 
not  travel  at  too  great  a  velocity,  otherwise 
serious  dangers  are  liable  to  arise  from  this 
cause  alone,  even  assuming  that  such  air  is 
perfectly  free  from  all  dust.  If  not  free  from 
dust  then  it  is  obvious  that  the  dangers,  however 
great,  would  be  increased  due  to  the  inhalation 
of  dust  with  the  air  in  quantities  greater  than  is 
ordinarily  the1  case.  The  contamination  of  such 
air  in  other  ways  is  also  a  source  of  danger. 
Secondly  the  author  states  that  "  the  medical 
aspect  of  the  dust  problem  remains  to-day  very 
much  as  it  did  ten  years  ago.  "  I  am  sorry  to 
say  that  I  agree  with  this  statement  and  my 
sorrow  is  the  more  because  we  had  hoped  that 
some  progress  would  have  been  made  in  this 
direction  during  the  years  since  this  question 
came  prominently  before  us.  Only  once  before 
have  I  discussed  this  question  in  this  Society, 
and  at  that  time  I  stated  that  there  was  a  lack 
of  medical  research  here  on  this  matter.  As  far 
as  I  am  aware  very  few  histological  investiga- 
tions have  been  carried  out,  and  hence  we  are  not 
in  a  position  to  state  what  exactly  happens  to 
the  dust  when  inhaled  and  passed  below  the 
bronchioles.  How  does  it  pass  from  thence  to 
the  infundibula,  to  the  lymphatics  and  to  the 
blood  stream  1  Where  is  its  final  lodgment  and 
how  does  it  cause  fibrosis?  What  is  the  part  played 
by  poisonous  gases  such  as  CO,  N02,  etc.  1  All 
these  questions  remain  still  a  matter  of  conjecture 
apart  from  the  conclusions  which  may  be  drawn 
from  clinical  evidence  or  mortality  statistics.  In 
short  we  may  agree  with  the  author  when  he 
states  that  it  is  quite  clear  that  the  pathology  of 
the  disease  is  still  a  matter  for  research,  a  ques- 
tion upon  which,  as  a  member  of  the  medical 
profession,  he  is  eminently  qualified  to  speak.     It 
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is  interesting  in  this  connexion  to  observe  the 
recent  debates,  which  have  taken  place  in  the 
House  of  Assembly  during  the  last  few  days  on 
the  Miners'  Phthisis  Bill  now  before  Parliament. 
If  memory  serves  aright,  the  Minister  of  Mi. 
in  replying  to  the  debate,  stated  that  it  was  his 
intention  to  appoint  medical  officers  for  this 
particular  work.  Such  a  step  will  be  heartily 
welcomed  and  will,  we  hope,  serve  to  bridge  the 
gaps  mentioned  above.  Much  of  the  work  must, 
as  the  Minister  stated,  be  of  a  confidential 
nature,  but  research  into  the  causes  and  course 
of  the  disease  should  be  open  to  full  discussion, 
since  otherwise  the  possibility  of  drawing  erron- 
eous conclusions  cannot  be  avoided.  It  is 
therefore  sincerely  to  be  hoped  that,  during  the 
next  few  years,  the  pathology  of  this  disease  will 
be  considerably  elucidated.  One  problem  which 
calls  for  solution  is  the  number  and  kinds  of  bac- 
teria present  in  mine  air,  and  a  bacteriological 
survey  of  any  mine  would  yield  most  valuable  in- 
formation, more  particularly  as  to  the  prevalence  of 
ordinary  phthisis  as  compared  with  silicosis,  and 
as  to  whether  the  dust  formed  a  means  whereby 
bacteria  were  absorbed  into  the  body  in  large 
numbers. 

Mr.  A.  J.  R.  Atkin  {Member):  Towards 
the  end  of  the  year,  when  those  plants  installing 
Butters  filters  are  completed  and  in  running 
order,  a  quantity  of  calcium  chloride  solution 
will  be  available  for  using  in  sprays  and  for 
damping  rock  before  shovelling. 

As  this  is  produced  as  a  by-product  from 
cleaning  the  leaves,  it  will  alike  assist  the  reduc- 
tion works  with  a  credit  balance  and  the  mines 
with  a  cheap  dust  allayer. 


PROFIT   PER  FATHOM. 


{Read  at   February   Meetiirj,    1911.) 

By  R.  E.  Sawyer,  A.R.S.M.,  A.I. MM 
(Associate). 

DISCUSSION. 

Mr.  A.  Richardson  ( ¥<  mber):  The  fathom 

system  was  so  comprehensively  criticised  in  the 
local  press  at  the  time  of  its  proposed  introduc- 
tion that  the  author  is  to  be  congratulated  on 
being  able  to  present  some  of  its  features  in  a  Dew 
and  attractive  light.  The  position  he  takes  up 
will  be  considerably  strengthened  if  he  u'i\es 
us  in  his  reply  some  favourable  data  taken  from 
actual  practice,  as  figures  compiled  merelj 
examples,  though  a  stimulus  to  discussion,  lead 
to  hypothetical  conclusions  foreign  to  tie-  tern 
perament  of  the  practical  mining  man.  The 
tables  he  gives   might   repay   studj    if  one  had 


ire  enough  to  dissect  them  ;  but  it  is  ex- 
tremely doubtful,  for  the  reason  mentioned 
above,  if  such  an  analysis  would  be  very  helpful. 
It  may  be  noticed  in  passing,  however,  that  the 
Compressor  charges  in  Table  I  are  distributed 
proportionately  to  fathoms,  irrespective  of  stoping 
widths,  apparently  on  the  supposition  that  the 
drilling  of  a  fathom  consumes  the  same  quantity 
of  air  no  matter  what  its  stoping  width  may  lie, 
an  obviously  unfair  assumption.  It  would  also 
be  interesting  to  know  whether  the  additional 
cost  of  shovelling  in  the  narrow  stopes  is  duly 
reflected  in  the  cost  per  fathom  ;  and  also  if  122 
in.  is  not  an  extraordinarily  large  average 
stoping  width  for  ordinary  machine  stopes,  < 
after  the  hammer  and  small  machine  stopes  have 
been  eliminated.  In  Table  III  a  stope  143  in. 
wide  assaying  2'4  dwt.  shows  a  profit  of  *_'4s.  per 
fathom  or  Is.  6d.  per  ton  mined  ;  this  excellent 
result  seems  to  merit  a  special  investigation,  for, 
if  correct,  it  means  that  the  potentialities  of  the 
Rand  as  a  gold-field  are  not  fully   realized. 

Regarding  the  value  of  waste,  the  writer  once, 
out  of  curiosity  and  in  the  interests  of  science,  took 
representative  samples  ol  all  the  partings  and  of 
the  hanging  and  foot  in  every  stope  in  a  mine. 
The  average  value  worked  out  at  about  0*8  dwt. 
•  in,  and  there  were  no  payable  values  shown. 
The  band  of  micro  tpiartzite,  commonly  known 
e  "black  bar"  or  "  interbedded  dyke,  to  which 
the  author  refers,  immediately  underlies  the 
Main  Reef  leader  in  the  mine  in  question,  and 
though,  as  a  rule,  it  never  carried  more  than  1  or 

■_'   dwt.   it,  on  one  occasioD,  furnished  quit 

respectably  sized  patch  which  averaged  10  dwt. 
over  a  width  of  IS  in.      This  -  iped 

and  sent  to  the  mill.      I  inally   also    it    paid 

t"  get  stoping  width  by  breaking  into  the  black 
bar,  BO  that  the  UnSOltable  waste  files  should 
carry  something;  but  as  m  excellent  footwall  for 
breaking  to  was  lost  by  this  practice,  and  as  the 
black  liar    was  tougher    than    ordinary    ipiartzite, 

the  .'Mil  cost  of  breaking  the  ground  perhaps 
counterbalai 1  the  very  slight  in  a  grade. 

Tin'  suggestion  that  tl:         I  should    be 

checked  by  working  out  the  daily  grade  for  the 
whole  mine  would,  it"  acted  upon,  furnish    only   a 

rough  estimate,  useless  as  a  check,  as  the  raris 
tioris  in  stops  value  an-  not  determined  by  daily, 
but  by  monthly  sampling:  the  statistical  work 
involved  would  also  be  considerable. 

Speaking  generally,  the  s,|u;tr.-  fathom  prin- 
ciple may  have  its  uses  in  certain  technical 
satin  it   requires  specialised  know 

isp  its  import  it  will  i.  mmend 

I  to  investors,  who  UttOnly    laymen    in 

BUCh  iii  t -  I  t-  in  do  i  to  offer 

any   advantages  over  the  pn  i    when 

employed    for    drawing    con  | 
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results  obtained  during  different  periods  in  the 
nine  mine,  more  especially  if  the  ton  mined  is 
employed  as  the  unit.     Its  range  of  applicability 

-nail  as  it  cannot  be  used  for  expressing  the 
results  obtained  from  diamond  pipes,  very  wide 
reefs,  irregular  impregnations,  masses,  and  so  on. 
It  would,  however,  appear  to  find  its  truest  appli- 
cation in  coal  mining  where  the  exceptional 
regularity  of  seam  should  lend  itself  admirably 
to  the  expression  of  results  on  the  square  fathom 

ds  :  indeed  it  seems  strange  that  a  principle  of 
such  supposed  merit  should  never  have  been  con- 
sidered by  the  capable  organisers  of  that  old  and 
well  conducted  industry.  In  the  statement  of 
ore  reserves,  again,  the  square  fathom  cannot  be 
adopted,  for,  being  a  variable  and  not  an  abso- 
lute unit,  the  number  of  square  fathoms  of  ore 
in  reserve  would  afford  no  indication  whatever  of 
the  life  of  the  mine  and  therefore  would  convey 
no  hint  of  its  commercial  possibilities.  In  all 
statistical  presentation,  results  must,  in  any  case, 
continue  to  be  given  on  the  tonnage  principle,  as 
a  concession  both  to  the  unenlightened  public 
and  to  those  enlightened  ones  who  are  opposed 
to  the  suggested  innovation  ;  consequently,  the 
new  system,  if  adopted,  would  necessitate  double 
statistical  work.  On  the  practical  side,  the  ten- 
dency would  be  towards  selective  mining,  as  low 
grade  reefs  in  the  hanging  or  foot,  which  can  be 
shown  to  produce  a  profit  under  the  present 
-y-tem  when  broken  with  the  rich  leaders,  would, 
in  many  cases,  be  allowed  to  remain  unbroken  so 
that  the  profit  per  fathom  might  be  made  as 
large  as  stoping  conditions  would  permit ;  the 
grade  of  the  ore  would  be  raised,  but  the  life  of 
the  mine  would  be  considerably  shortened,  and 
this  doubtful  result  could  just  as  easily  be 
brought  ahout  under  the  present  system,  if 
thought  desirable. 


PRACTICAL  NOTES  ON  COAL. 


(Read  at   February  Meeting,  1911.) 
By  Michael  Dodd  (Member). 

DI8(  QS8I0N. 

Mr.  R.  Gascoyne  (Member)  :  It  must  be 
admitted  that  this  paper  has  dealt  with  the  sub- 
ject of  con!  from  numerous  standpoints,  but  its 
value   ha-    undoubtedly    to   some   extent   been 

rificed  by  the  general,  rather  than  the  detailed, 
manner  in  which  tie  Bubject  has  been  dealt  with. 

For  instance,  the  author  begins  by  saying  that 

inhisyoung  timated  "that  a  colliery 

might  (  :ted  to  consume  in  its  own    boilers 

ahout    10       oi    U-   output,    \,\\t    in   less    than    a 

■■ration  an  enormous  change  has  come  about 

'-'"•  '■■  to-day  is  never  worth  hia 


place  unless  he  knows  a  great  deal  more  about 
the  character,  source  and  cost  of  his  power 
supplies,  than  the  colleges  were  in  the  habit  of 
teaching  five  and  twentv  years  ago."  Now  a 
statement  like  this  might  be  perfectly  true  of  a 
few  isolated  collieries  in  Northumberland  and 
Durham,  where  they  use  antiquated  boilers  and 
equipment  and  perhaps  handle  in  an  expensive 
way  fair  bodies  of  water,  but  outside  Northum- 
berland and  Durham,  to  which  the  author  pro- 
bably refers,  no  engineer  who  allows  10%  of  the 
output  to  be  used  for  colliery  consumption  would 
be  considered  worth  his  place  even  thirty  or 
forty  years  ago.  But  then  Northumberland  is 
the  cradle  of  coal  mining,  and  up  to  a  few  years 
ago,  at  all  events,  several  prehistoric  mining 
equipments  were  in  regular  use,  which  no  doubt 
would  tend  to  a  high  consumption,  whilst  like- 
wise, several  collieries  do  considerable  pumping 
still,  but  1 1  make  a  statement  that  say  thirty  or 
forty  years  ago  a  colliery  might  be  expected  to 
consume  10%  of  its  output  ought  certainly  to  be 
qualified  and  made  to  apply  in  a  few  instances 
where  unusual  conditions  prevail.  Then  again  it 
ought  to  be  pointed  out  that  in  the  author's 
young  days  as  to-day,  the  English  collieries  only 
consume  under  their  own  boilers  the  inferior 
portion  of  their  output  which  it  is  impossible  to 
sell,  which,  of  course,  will  add  to  the  percentage 
of  the  output  consumed.  The  fine  coal  such  as 
that  generally  consigned  to  the  waste  heap  in  the 
Transvaal  and  the  refuse  from  the  washery  is 
generally  used  under  the  colliery  boilers,  but 
even  then  any  decently  equipped  colliery,  even 
twenty  or  thirty  years  ago,  would  not  use  any- 
thing like  5%  of  its  output,  and  in  most  instances 
the  consumption  would  be  in  the  neighbourhood 
of  2>°/Q  where  the  output  was  anything  like  a 
thousand  tons  a  day  and  for  a  greater  output  the 
consumption  might  be  less.  In  the  Transvaal 
the  colliery  consumption  runs  from  1%  to  5%  of 
the  output,  the  latter  covering  unusual  conditions 
such  as  do  not  ordinarily  prevail  at  local  collieries. 
With  regard  to  coke  it  is  generally  admitted 
that,  whilst  nearly  all  coals  will  make  coke,  it 
requires  a  coal  much  less  in  ash  than  the  best 
Transvaal  coal  yet  found,  to  make  a  really  first 
class  coke,  and  besides,  a  coal  that  will  coke 
readily  ought  to  contain  about  4%  of  free 
hydrogen.  Roughly,  we  may  consider  that  cok- 
ing a  coal  doubles  the  percentage  of  ash,  so  that 
any  coal  from  which  it  is  desired  to  make  a  sale- 
able coke  ought  to  have  less  than  5%  of  ash 
before  being  put  into  the  oven,  and  it  is  doubtful 
whether  even  after  washing  the  best  coals  of  the 
Transvaal  they  can  be  sufficiently  reduced  in  ash 
contents  so  as  to  make  a  really  first  class  coke, 
even  if  the  other  necessary  conditions  were 
present. 
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The  author's  statement  on  p.  362,  thai  Mid 
delburg  coals  with  volatile  contents  from  22 

24  may  be  expected  to  give  the  best  results 
as  steam  coals,  is  too  vague  and  loose  to  1"'  taken 
as  a  good  definition  of  a  steam  coal  as  then'  are 
other  constituents  I n'siiUs  ash  and  volatile  con- 
tents to  be  considered.  There  is,  for  instance, 
the  coal  this  side  of  Oogies  in  the  Middelburg 
district  with  22  of  volatile  matter  but  BO 
inferior  for  steam  or  heating  purposes  that  its 
evaporative  value  is  only  8  as  against  1 '_'  for  the 
best  steam  coal  in  the  Transvaal.  To  he  able  to 
judge  the  quality  of  coal  for  any  purpose  it  is 
necessary  to  know  the  whole  of  its  contents,  not 
ash  and  volatile  only — a  coal  may  cany  1"> 
ash  and  23  volatile  matter  according  to  the 
author's  standard  of  what  a  good  Withank  steam 
coal  ought  to  be  and  then  be  so  lignitic  in  quality 
as  to  be  worthless  as  a  steam  coal.  There 
numerous  instances  of  this  even  in  the  Trans 
vaal.  For  an  ideal  steam  coal  in  tin-  Transvaal 
the  following  rough  composition  would  be  better  : 
Fixed  carbon    70%,    volatile    matter    20"    .    ash 

io-%. 

The  author,  at  tie.'  conclusion  of  his  paper, 
recommends  the  American  system  of  making 
contracts  for  the  purchase  of  coal  by  which  pay- 
ments are  made  on  the  ash  factor  plus  calorific 
value,  and  says  "  that  such  conditions  appear 
sound  and  are  certainly  effective.''  N  >w,  a-  a 
matter  of  fact,  such  conditions  of  making  a  coal 
contract  are  neither  sound  nor  effective,  unless 
they  include  a  minimum  clause,  a  recent 
instance  having  occurred  where  such  condition- 
were  embodied  in  a  contract  and  enabled  the 
seller  to  dispose  of  the  whole  of  his  dump  and 
waste  heap  at  an  excellent  [price,  thanks  to  the 
adoption  of  the  American  practice,  although 
under  the  ordinary  conditions  of  contract  the 
coal  was  unsaleable  and  had  gone  to  the  dump 
for  the  last  two  or  thre- 


THE  AMALGAMATION    OF  GOLD  IN 
BANKET  ORE. 


I  Read  at  March   Meeting,   /'■>//.) 
By  W.  I;.   Dowling,  M.I..M.M    (Vice  President). 


DISCUSSION. 

Mr.  E.  J.  Laschinger  (.I/-//'/"/-  of  Couuci 
I  will  open  my  remarks  on  this  paper   bj  a   few 
carping  criticisms,    and   trust    the    author   will 
not  take  them  ami 

I!  ferring  to  line  1,  amalgamation  is  a  method 
or  mean-  of  gold  recovery  and  not  a 

In  paragraph  -'  tin-  authi  i  Bpeak 

i    minimum  ol   simplification  be  I 


plant  and  operations     he  Burely  doc-  ao1  advi 
a  maximum  of  complication. 

In    paragraph    •'!,    the    author    in    referring    to 
Rand  gold  ore  milling  practice  before  ling 

came  in  -ay-  that  the  screens  mostly  in  use  v. 
from  800  to   1,000  holes  per  square  inch:  my 
own  recollection  is  that  they  were  more  commonly 
from  1,000  to  l,600mesb. 

Regarding  the  author-  remarks  on  pulp 
elevation  in  relation  to  the  various  -.heme-  of 
working.  I  am  afraid  that  the  author  lias  mused 
the  most  important  point  in  regard  to  this 
matter.  The  chief  factor  generally  determining 
the  number  of  times  pulp  has  to  be  elevated  and 
the  amount  of  lift  at  each  elevation  is  the  sur 
contour  on  the  site  of  the  plant.  That  the 
process  of  ore  reduction  and  gold  extraction 
adopted  will  to  some  extent  influence  the  pulp 
elevation     is.    of    course,     admitted.      All    known 

methods  require  Bome  kind  of  scheme  of  flow, 
and  the  simplest  Bequence  ol   pre*  •  bsob  will. 
rule,  re.piire  the  least  pulp  elevation,  other  tfa 
being   equal.     My    point    will    perhaps  be 
illustrated  by  referring  to  the  author's  diagram-. 
It  is  evident  that  if   in   arrangement    A    the   first 
elevation  were  higher  so  that  the  pulp  could  Bow 

to  the  point  of  delivery  of  the  second  elevator  its 

Bow  diagram  would  be  similar  to  B.     Or  ii  the 

author  had  drawn  in  on  1'.  the  second  pulp 
elevator  to  the  cyanide  plant  a-  it  actually  exists 
at  the  Simmer  and  -lack,  he   would   have   had  the 

same  flow  system  a-  the  Randfontein  Central. 

Again,  if  in  arrangement  c.  which  represents 
the  City  Deep  plant,  the  first  .levator  were 
-lightly  lowered  the  return  from  the  tube  mill 
plates  could  gravitate  to  it,  and  the  second 
elevation  would  disappear  and  he  Bimilar 
arrangement  B  (Simmer  and  Jack).  In  point  of  tact 
this  BchemeCthus  modified  represents  the  arrange- 
ment at  the  Bantjes  Consolidated  Mines.  The 
arrangement  at  the  city  Deep  was  made  different 

from  the  Bantjes,  because  in  the  former  case  the 
ground  La  very  tlat  whereas  in  the  latter  there  is 
,  rapid    fall.      It  was  solely  this  difference   which 

influenced  tie-  design  at  the  City  Deep.  If  .. 
single  elevation  h  id  been  decided  on,  the  lift  would 
ll;lVl.  been  i  inae  most  undue  w 

and    tear  on    the    pump-  and    much    trouble     all 

round.  As  it  i-.  the  elevation  was  purposely  split 
in  tw...  with  tin-  lift  in  the  second  pump  higher 

than  in  the  tir-t.  It  is  interesting  to  note  a-  the 
result  of  the  experience  in  actual  operation,  that 
with  the  first  pump  elevati  particles  at 

lower  htt.  and  the  -end  handling  a  finer  product 

r  Hit.  the  combination  •  11  bal  u 

that    the   liner-   in    both  pump-  last  tor   equal 

lis  of  time. 
I      the  author-  prop* 

Dveniently  placed  hi-  itamp  mill  high  up 
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in  the  air,  or  else  sunk  his  tube  mills  and  plates 
Jeep  into  the  ground,  thereby  saving  one  pulp 
elevation.  His  scheme,  as  applied  to  almost  any 
mine  on  the  Rand,  would  involve  a  pulp  elevation 
from  the  stamps  to  the  tube  mills,  or  else  very 
expensive  excavations  or  foundations. 

In  considering  pulp  elevation  one  must  not  for- 
get two  other  things,  the  elevation  of  the  ore  to 
the  mill  bins  and  the  re-elevation  of  return  water 
from  the  tail  to  the  head  of  the  plant.  The 
whole  flow  scheme,  as  far  as  the  engineers'  designs 
for  mechanical  handling  in  ore  reduction  plants 
are  concerned,  commences  at  the  pit  mouth  and 
ends  at  the  residue  dumps.  Enough  has  been 
said  to  show  that  Mr.  Dowling  has  made  rather 
too  much  of  saving  in  pulp  elevation  as  affected 
by  methods  of  amalgamation  of  gold. 

From  the  standpoint  of  obtaining  ideal  condi- 
tions in  ore  reduction,  which  ideal  I  think  could 
and  should  be  attained,  all  the  schemes  outlined 
by  the  author  are  at  fault.  I  refer  more  parti- 
cularly to  the  reclassification  of  tube  mill  pulp. 
We  do  not  reclassify  battery  tails  for  the  purpose 
of  returning  the  oversize  back  to  the  mill  bins 
to  be  restamped,  and  the  principle  of  returning  a 
large  percentage  of  tube  mill  tails  back  to  the 
mills  is  fundamentally  wrong.  The  amount  of 
returns  is,  I  believe,  very  much  greater  than  is 
generally  realised,  and  unsatisfactory  classification 
is  one  of  the  most  important  evils  which  is 
aggravated  thereby. 

Another  point  affecting  the  elevation  of  pulp 
is  that  in  all  Rand  practice  to  date  a  great  deal 
of  unnecessary  elevation  of  pulp  is  done  because 
of  considering  the  stamp  mill  as  one  unit  and 
the  battery  of  tube  mills  as  another  independent 
unit.  All  the  pulp  is  gravitated  to  one  point 
from  200  and  more  stamps,  and  this  with  steep 
grades  of  launders  means  a  very  considerable  loss 
of  height.  The  pulp  has  again  to  be  redistri- 
buted from  one  point  to  the  heads  of  the  tube 
mills  again  at  grades  even  steeper  than  in  the 
mill  launders  and  re-collected  at  the  tails  of  the 
tube  mill  plant  with  more  loss  of  height  together 
with  a  return  launder  again  to  the  stamp  mill 
pulp  elevator.  In  this  matter,  using  the  words 
of  the  author  in  another  connection,  we  are  also 
foHowingideaa  imbibed  from  ancient  practice  when 
or*-  reduction  plants  were  small  and  grades  of 
lam.:  omparatiTely  flat.  The  alternative  is  to 
treat  a  certain  Dumber  of  stamps  and  one  tube  mill 
as  an  independent  unit,  thus  saving  unnecessary 
pulp  elevation  and  what  is  much  more  important 
making  classification,  what  it  .should  be,  simple 
and  eff'-ctive.  Such  an  arrangement  in  combina- 
tion with  crushing  and  fine  grinding  in  one  pass 
through  the  combined  apparatus  forms  an  ideal 
Hcheme,  and  the  amalgamating  plates  can  be 
where  most  desirable,  whether  up  in  the 


air,  on  the  ground  or  in  an  excavation.  I  trust 
I  have  not  wandered  too  far  away  from  the 
subject  matter  of  the  author's  paper  in  discussing 
the  above  points. 

The  author's  point  that  fine  free  gold  in  the 
sand  is  not  recovered  in  the  same  proportion  as 
the  average  extraction  by  cyanide  treatment  of 
the  whole  sand  charge  is  well  taken. 

The  locking  up  of  gold  on  amalgamating  plates 
is  not  an  argument  in  favour  of  cutting  down  the 
total  plate  area  to  an  absolute  minimum  :  it  is 
only  an  incidental  advantage  or  on  argument  in 
favour  of  not  having  excessive  plate  area.  The 
amount  of  plate  area  should  solely  depend  upon 
the  capacity  of  the  surface  to  catch  such  gold  as 
cannot  be  so  efficiently  recovered  by  cyaniding. 

From  the  author's  remarks  on  flow  over  plates, 
as  regards  velocity  and  depth  of  the  pulp  stream 
it  would  appear  that  what  is  known  as  turbulent 
flow  has  as  much  or  more  to  do  with  bringing 
particles  of  gold  into  contact  with  the  amalga- 
mating surface  than  the  idea  of  giving  the 
heavier  particle  of  gold  time  to  sink  to  the 
bottom  of  a  more  quiet  stream.  It  is  well 
known  that  most  gold  collects  where  there  is  fall 
or  impact  of  the  stream  against  the  plate. 

The  author  says  he  "  considers  that  sufficient 
importance  is  not  attached  to  launders."  I  think 
the  subject  has  received  a  good  deal  of  attention 
in  recently  erected  plants.  As  an  example  with 
which  I  happen  to  be  familiar,  I  might  refer 
those  of  an  enquiring  turn  of  mind  to  the  pulp 
launders  at  the  City  Deep.  Here  all  main 
launders  in  the  mill  and  from  the  shaking  tables 
are  formed  in  solid  concrete,  and  all  main  over- 
head launders  in  sheet  steel  concrete-lined.  There 
are  a  few  straight  distributing  launders  of  wood, 
lined  with  bitumen  sheeting.  When  the  author 
recommends  "  cement  "  for  lining  launders  it  is 
presumed  that  he  means  fine  concrete  in  Portland 
cement. 

Although  the  author  deprecates  amalgam 
traps,  the  advisability  of  having  these  rests  upon 
two  grounds.  In  a  system  where  there  is  a  tube 
mill  return  the  trap  is  not  so  necessary  as  in  a 
system  where  there  is  no  return.  The  trap  in  the 
latter  system  would  of  course  be  advisable  to 
catch  coarse  amalgam  which  would  have  no 
chance  of  being  caught  again.  But  even  when 
there  is  a  return  the  so-called  amalgam  trap  is 
useful  in  catching  particles  and  pieces  of  iron  and 
eliminating  them  from  the  circuit.  This  is  espe- 
cially important  in  view  of  the  economic  failuiv 
of  most  magnetic  separators  that  have  been  tried 
on  the  Rand.  In  fact  it  is  a  question  if  an  ir<m 
catching  trap  should  not  be  installed  in  the  mill 
launders  to  avoid  the  trouble  frequently  experi- 
enced owing  to  pieces  of  iron  having  lodged  in 
the  delivery  to  the  tailing  pumps  and  also  chok- 
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ing  classifiers.  There  is  also  the  problem  of 
black  sand  which  is  caught  in  traps.  1  >■  ies 
the  author  also  maintain  that  the  gold  in 
this  would  be  as  efficiently  extracted  in  the 
ordinary  treatment  of  the  main  plant  as  in  the 
special  plant  such  as  is  referred  to  by  Mr. 
Allen  in  his  paper  on  Air  Agitation,  or  does 
he  consider  that  all  the  so-called  black  sand  is 
caught  on  the  plates  when  scraped  when  there 
are  no  traps  1 

With  regard  to  shaking  plates  versus  stationary 
plates  it  will  be  interesting  to  note  what  the 
results  will  be.  It  is  for  the  metallurgist  to  Bay 
which  is  the  more  efficient  and  economical,  and 
to  thresh  out  the  arguments  as  to  what  are  t^e 
real  principles  underlying  shaking  plate  amalga- 
mation, and  under  what  conditions  they  could  be 
used  with  advantage  over  stationary  plates. 

Our  thanks  are  due  to  the  author  for  bringing 
up  for  discussion  this  subject  of  amalgamation 
plate  area,  and  for  his  compilation  of  data  on 
this  subject.  It  is  to  be  hoped  that  all  Rand 
metallurgists  who  have  conducted  experiments 
and  collected  original  data  on  this  practical 
problem  will  come  forward  and  publish  their 
results. 

Mr.  Mather  Smith  (Member)  :  Mr.  Bowling's 
paper  is  just  what  was  wanted,  especially  by  the 
outside  districts,  in  that  it  gives  comparisons  of 
the  different  methods  of  classification  adopted  by 
the  various  Rand  groups  of  mines 

On  this,  the  Worcester  G.  M.  Co.,  in  the 
Barberton  district,  we  require  a  specially  g 
classification  as  the  gold  is  silica-encased,  and  the 
+  60  in  the  cyanide  residue  frequently  assays 
over  2  dwt.  Six  vats  which  had  an  average 
charge  value  of  2-9  dwt.  gave,  after  over  nine 
days  treatment,  the  following  average  values  in 
the  residues  : 

+  60     =1-85  dwt. 
+  90      =    -95     „ 
-90      -    -38     „ 

It  appears  to  me  that  to  try  and  understand 
the  work  done  in  a  spitz,  or  cone,  one  should  try 
and  imagine  oneself  to  be  a  particle  of  +  60 
struggling  to  get  down  through  a  mass  of  -  60, 
or  as  a  fine  particle  of  -  60  trying  to  squeeze  up 
through  many  particles  of  coarser  sand.  The 
particles  must  have  time  to  separate  out  pro 
perly,  and  this  they  cannot  do  in  the  sent 
spitz  shown  in  the  author's  sketch  1).  or  common 
arrangement. 

When  one  of  the  nozzles  on  this  Eiffel-Towel 
like  spitz  chokes  up,  the  first  person  to  notice  it 
is  frequently  the  boy  in  the  Band  collector,  and 
by  the  time  the  nozzle  is  cleared  there  is  often 
cpiite  an  appreciable  quantity  of  coarse  sand  in 
the      collector.         With     Mr.     Dowling's      pro 


posed  arrangement  the  shiftsman  will  be  abb 
see  at  a   glance   by   simply   examining   the    pulp 
i owning    from    the    safety-cue,     exactly    what 
going  to  the  cyanide  plant.      At   pre*  at    lie   has 
to  climb  up  a  precipitous  laddi  it  which  he 

is  not  likely  to  perform  any  oftener  than  he  can 
help,  and  further,  a  cursory  examination  of  the 
whole  stream  is  not  likely  to  give  one  much  i 
of  the  grading  of  the  sand  pulp. 

One  objection  I  have  heard  to  the  idea  is  this  : 
That  the  +  60  caught  in  the  safety  cone  would 
accumulate  in  the  circuit  and  overflow  to  the 
cyanide  plant  before  the  tube  mill  shiftsman  had 
time  to  rectify  things.  To  this  I  reply  that  this 
+  60  would  continue,  for  quite  an  appreciable 
time,  to  replace  -60  which  otherww  would 
unnecessarily  be  going  through  the  tube. 

The  dewatering  cone  in  the  common  arrange- 
ment I  could  never,  with  my  limited  experience, 
quite  see  the  necessity  of.  It  has  always 
appeared  to  me  that  a  12  in.  pipe  throttled  at 
the  bottom  would  have  done  equally  well.  1 
notice  that  two  diaphragms  are  now  being  put  in 
cones.  I  would  be  inclined  to  prefer  an  idea  of 
Mr.  Chas.  Dowsett  of  the  Knight-  Central. 
He,  I  am  informed,  intends  trying  the  cffici' 
of  a  plate,  with  a  hole  in  the  centre,  in  the  | 
tion  of  the  second  diaphragm,  and  this,  I  should 
think,  would  make  the  route  of  the  pulp  more 
tortuous  than  two  diaphragms  would  do 

I  have  never  noticed  any  paper  or  remarks  on 
another  problem,  namely,  at  what  size  of  screen- 
ing the  amalgamating  plates  in  front  of  the 
mortar  boxes  cease  to  give  efficient  results,  and 
think  some  roch  paper  would  be  of  great  a* 
the  outside  mines. 


AIR  LIFT  AGITATION  OF   SLIME    PULP 


(Read  at  March   Meeting,   1911.) 

By  Robkkt  Allen,    M.A.,   B.Sc,  M.I.M.M. 
(Member  of  Council). 

DDJI  i  B8I0H. 

Mr.  E.  J.  Laschinger  (.!/■  '    tmeil): 

Mr.  Allen's  paper  is  an  interesting  compilation  of 
the  history  of  and  present  practice  in  air  agitation 
of  pulp  as  applied  to  metallurgical  processes. 

[n  criticising  this  paper  ti  furious  points 

of  greater  or  lest  importance  that  may  be  touched 
upon,  but  in  the  most  important  question  raised — 

air  lift    \  bsUUCal   agitation      the   author 

i    the   real    point.     II--   ha-  failed  t«> 
differentiate  betwa  ktion  ^  the  simple  aim 

in    keeping   ON    paiti- .  n-ion  in  a  tluid 

and  agitation  as  a  means  of  intimately  bringing 
into  contact  ore,  chemical  1  air  so  as 

to  thoroughly  facilit 
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It  the  problem  on  the  one  hand  is  simply  to 
bring  particles  of  ore  into  thorough  contact  with 
cyanide  solution,  or  to  keep  ore  from  settling  in 
water  or  solution,  or  on  the  other  hand  to  also 
bring  air  for  the  purpose  of  supplying  free 
oxygen  to  this  intimate  mixing  process,  the  two 
re  not  on  a  par  when  considering  simply 
the  most  economical  means  of  agitation.  All 
the  above  cases  arise  in  practice.  If  air  be 
necessary  as  a  chemical  adjunct,  it  is  of  course 
self  evident   that  subsidiary  mechanical  stirring 

superfluous  if  the  air  itself  by  its  method  of 
introduction  can  perform  the  mixing  at  a  reason- 
able cost  without  other  aids. 

The  author  has  not  proved  his  case  in  favour 
of  air  agitation  in  a  satisfactory  manner,  because 
he  has  not  even  attempted  to  differentiate  be- 
tween the  various  cases  above  mentioned.  Even 
his  figures  on  power  required  for  air  agitation 
are  not  reliable,  or  perhaps  one  should  rather 
-  iv  are  not  consistent.  This  I  will  endeavour  to 
prove. 

It  requires  a  certain  amount  of  power  to  com- 
press air,  and  the  amount  of  this  power  can  be 
accurately  determined.  The  theoretically  mini- 
mum work  required  to  compress  air  from  atmos- 
pheric pressure  to  any  other  pressure  is  by 
isothermal  compression,  i.e.,  without  rise  of  tem- 
perature during  the  process.  The  work  thus 
required  to  compress  a  cubic  foot  of  air  is  : — 

(1)  Work  in  ft.  lb.  =  144  Pa  log,.  ^ 

Where  Pa  is  the  absolute  atmospheric  pressure 
in  lb.  per  sq.  in.,  Pj  is  the  absolute  pressure  of 
compression,  i.e,  gauge  pressure  plus  atmospheric 
-ure,   say,    P_  +  Pa. 

The  horse  power  required  per  cub.  ft.  of  air  at 
atmospheric  pressure  compressed  per  minute  is 
therefore  : — 


(2)     (H.P.)  = 


144  P 


p 

log,/1 


33,000  *"s' Pt 
For  conditions  at  sea  level  with  a  barometric 
sure  equal  to  14-7  lb.  sq.  in.,  we  have: 

Ci,  (H.P.j,  =  0-0642  1og,.1-'1+41^ 

For  conditions  on  the  Eland  with  average 
barometric  pressure  equal  to  12-1  lb.  sq.  in.  we 
have  :— 


(4)  ll.l'.j     -0053  log,. 


Pg+12-] 

12-1 


Th':    ab"  the    theoretically   minimum 

figures  of  power  required.      In  practice  there  are 

power  in   compression,    friction  losses  in 

the  motor  and   compressor,  heat    losses    in   com- 

n,  and    leakage  ,,.,.,    valvcs  and 

The  over-all  efficiency  of  .small  com- 

-     probably    not     more     than     507  • 

even    in  large  comprei  ore   the   total  efficiency 


will  not  be  much  greater  than  65%.  Assum- 
ing the  favourable  figure  of  an  all-round  efficiency 
of  60%,  the  actual  power  required  will  be  1| 
times  the  figures  given  by  formulae  (2),  (3),  and 
(4).  In  the  diagram  herewith  I  have  shown 
curves  from  which  the  power  required  to  com- 
press 10  cub.  ft.  of  air  per  minute  from  atmos- 
pheric pressure  to  gauge  pressure  up  to  40  lb. 
per  sq.  in.  Curve  S  shows  the  theoretical  horse- 
power required  at  sea  level,  and  curve  R  the 
same  for  average  Rand  conditions  ;  curves  Sx 
and  R1  the  corresponding  power  with  an  over-all 
efficiency  of  60%. 

Before  using  this  diagram  to  criticise  certain 
figures  quoted  by  Mr.  Allen  I  crave  indulgence 
for  a  digression  in  order  to  point  out  a  few 
characteristics  of  air  agitation.  A  glance  at  the 
diagram  shows  that  it  requires  less  work  to 
compress  a  cubic  foot  of  air  at  atmospheric 
pressure  (generally  called  "  free  air ")  to  any 
given  gauge  pressure  on  the  Rand  than  at  sea 
level.  If  we  assume  that  the  amount  of  work 
got  back  from  the  compressed  air  in  stirring  the 
pulp  is  the  same  percentage  of  the  work  put  into 
it  in  the  two  cases,  the  conclusion  is  that  for  the 
same  amount  of  agitation  more  volume  of  free 
air  would  have  to  be  used  on  the  Rand  than  at 
sea  level  to  produce  the  same  mechanical  effect. 
The  amount  of  air  used  on  the  Rand  would  have 
to  be  increased  in  inverse  proportion  as  the  work 
per  cubic  foot  is  greater  at  sea  level  than  on  the 
Rand. 

If  a  certain  amount  of  air  be  required  to 
satisfy  chemical  reactions,  then  the  air  required 
must  be  measured  by  weight  and  not  by  volume. 
Since  air  at  sea  level  averages  13-2  cub.  ft.  per 
lb.  and  on  the  Rand  16  cub.  ft.  per  lb.,  it  follows 
that  in  order  to  deliver  the  same  weight  of  air 
21J%  more  volume  of  free  air  must  be  com- 
pressed on  the  Rand  to  furnish  the  weight  of  air 
that  would  be  delivered  at  sea  level.  For  this 
case,  therefore,  the  amount  of  power  required 
would  also  be  greater  on  the  Rand  than  at  sea 
level.  Curves  of  power  required  for  equal 
weights  of  air  delivered  would  on  the  diagram 
show  the  R  curve  above  the  S  curve.  In  general 
the  above  reasoning  is  true  for  different  altitudes. 

It  may  also  be  of  interest  to  discuss  the  point 
as  to  how  much  of  the  power  put  into  the  air  is 
really  effective  as  mechanical  work  in  agitation. 
Air  agitation  in  a  Brown  vat  with  the  central 
pipe  is  the  reverse  of  hydraulic  air  compression. 
In  tests  made  on  this  form  of  compression  the 
the  over-all  efficiency  ranges  between  70%  and 
80%.  It  may  be  assumed  that  the  same  ratio 
holds  good  in  air  agitation.  The  over-all 
efficiency  of  air  agitation  from  work  in  the  motor 
to  agitation  in  the  vat  is  therefore,  say, 
0-60  x  075  =  0-45  or  45% 
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Taking  now  the  author's  first  table  of  average 
results  of  experiments  by   F.  (J.  Brown  as  given, 

and  assume  for  argument  sea  level  conditions,  we 
have  the  following  comparisons,  taking  the 
quantity  of  air  used  as  correct  : — 

1st  case  h.p.  per  table  f  -  1  from  diagram  1*1  1  I 
2nd  „     „         „         }f-l    „  „       HI     06 

3rd    „     „  „        1.1  -l'    .,  lii     -1-1 

Ith   „     „        „  \\      „  „  39 

In  the  fourth  case  the  theoretical  horse  power 
required  works  out  at  2*4,  therefore  the  amount 
of  power  quoted,  namely,   1  ;,!,   may   be  dismi 
in    certain    familiar    words    of    our  old   friend 
Euclid. 

In  actual  practical  design  of  plant  1  would 
make  even  a  liberal  allowance  on  the  power 
required  as  found  from  the  diagram. 

With  regard  to  the  author's  question  of  the 
power  required  by  the  Pachuca  system  (Reference 
No  8),  I  find  on  looking  up  this  article  that 
there  is  Bimplj  the  bald  statement  that  "  pulp 
containing  100  to»s  of  dry  slime  to  150  of 
solution  can  be  treated  with  l!  h.p." 

figuring  oul  the  probable  power  consumption 
for   the   air    lift  agitation  in  the  Luipaai 
plant  as  quoted  by  the  author,  Bay,  85  cub.  fl 
free   air  (presumably  per  minute)  at  betv 
30  lb.  sq.  in.  gauge,  we  have  from  the  diagram 


to  to  '.'■■">   h  p .  probably  9  I"  h.p.  in  actual 
pracl 

The  above  discussion   proves  that  either  the 
horse  powers  as  quoted   by  the  author  are  wi 
or   that   the  quantities  of  air  as  given  are  not 
correct.      From  my  own  experience  in  this  matter 

I  would  judge  that  the  quantities  of  air  are  the 
more  correct. 

In  discussing  the  author's  remarks  anent 
mechanical  Btirrers,  such  as  "clumsiest  con- 
structions," the  m  "digging  out  the 
paddles  alter  ;i  short  stoppage,"  it  might  be 
pointed  out  that  mechanical  devices  need  not  be 
clumsy,  and  paddle-  need  not  be  dug  out  it"  the 
machinery  !»•  designed  properly. 

Mr.  Kniffen,  in  "Methods  of  Pulp  Agitation" 
(author's  reference    N  that    "  if  the 

ily  requires  tl  h  molecnles  "t  cyanide 

l>e  brought  continually   to  the  particles  of  metal, 
and  that  the  air  which  is  included  in  the  solution 
irficient  for  the  reaction,  there  i>  no  system 
at    present    better  than  arm 

i    above   the   l >•  >t t ■  >i 1 1   <'t  the  tank,   and 
driv<  n  al  vi  K)  line  ir  feel   per  min  Presum* 

,ilil\    he   im  '  it      nun   at   the  outer  ends 

■  •I  the  arms. 

In  these  remai ks  I  am  not  chani 

cal    -til  n.   but 
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submit  that  in  the  present  state  of  knowledge 
one  may  preserve  an  open  mind  on  these  ques- 
tions, since  there  is  no  doubt  but  that  mechanical 
devices  and  air  agitation  have  each  their  sphere 
of  usefulness  in  metallurgical  processes.  The 
author  tries  to  make  his  case  for  air  agitation  so 
strong  that  he  seems  to  have  closed  his  eyes  to 
any  advantages  of  mechanical  gear.  While  I  do 
not  wish  to  pose  as  an  advocate  for  the  other 
side  only,  I  maintain  that  there  is  reasonable 
doubt  as  to  the  accuracy  of  the  power  figures 
quoted  for  air  agitation. 

.Simple  circulation  or  stirring  of  pulp  could  be 
carried  out  economically  as  regards  power  and 
wear  by  means  of  a  centrifugal  pump  specially 
constructed  and  used  for  that  purpose  only.  As 
an  example,  it  would  be  possible  to  turn  over  the 
whole  of  the  pulp  in  the  Luipaard's  Vlei  vat 
everv  50  minutes  at  a  cost  of  no  more  than  6  to 
8  h.p. 

The  trouble  in  the  past  with  most  centrifugal 
pump  circulation  and  agitation  has  been  that  the 
pump  has  been  used  for  other  purposes  beside 
circulation,  as,  for  instance,  in  transferring 
charges  against  fairly  large  heads.  The  pump 
was  necessarily  speeded  up  to  deal  with  the 
maximum  head,  and  is  therefore  very  wasteful 
of  power  when  circulating.  The  wear  and  tear 
on  the  pump  also  increases  at  a  more  rapid  rate 
than  the  increase  in  speed.  The  over-all 
efficiency  of  a  low  lift  circulating  pump,  motor 
and  piping  system  should  be  about  50%. 

I  am  rather  of  opinion,  however,  that  the  whole 
question  as  regards  air  agitation  vs.  mechanical 
agitation  will  turn  more  on  maintenance  and 
capital  cost  than  on  power  cost. 

With  regard  to  the  general  results  found  by 
F.  C.  Brown  (4th  paragraph),  we  read  : — 

1.  "The  higher  the  tank  compared  with  the 
diameter  the  less  the  power  required." 

This  statement  is  incomplete,  the  probable 
meaning  being  that  this  is  true  only  for  equal 
weights  of  pulp  handled.  The  statement  then 
falls  into  line  with  theoretical  considerations. 
I  or  if  the  height  be  doubled  the  same  volume  of 
free  air  is  still  only  required  for  agitation  at 
slightly  less  than  double  the  gauge  pressure. 
This  means  that  the  absolute  pressure  is  not 
doubled,  and  as  the  work  required  does  not  in- 
crease at  the  same  rate  as  increase  in  pressure, 
but  only  as  the  logarithm  of  the  pressure  ratios, 
iderably  less  power  per  ton  of  pulp  treated  is 
required. 

In  conclusion  (2),  regarding  less  cyanide  con- 

nption  with  deep  than  shallow  vats,  this 
r<--ult  may  also  be  expected  to  follow  partly  from 
the  argument  a:<  in  (1),  but  also  because  in  a 
deeper  vat,  owing  to  the  higher  pressure  of  the 
air,  chemical  action  between  the  air,  the  cyanide, 


and  the  pulp  is  more  rapid,  and  the  total  time  of 
reaction  is  thus  also  reduced.  On  the  law  that 
the  intensity  of  chemical  reaction  is  proportional 
to  the  mass  density  of  reagents  present,  it  follows 
that  doubling  air  pressure  doubles  its  density, 
and  the  total  time  is  cut  in  half.  Less  total  air 
per  weight  of  cyanide  present  will  be  required, 
since  only  a  very  small  proportion  of  the  total 
oxygen  supplied  is  really  used  up  by  the  cyanide, 
and  so  again  there  will  be  less  loss  of  cyanide  by 
oil,  etc.,  which  is  carried  by  the  air  supply. 

There  is,  however  a  very  practical  point  to  be 
considered  in  fixing  the  total  height  of  a  vat, 
that  is  the  expense  of  filling  the  vat  by  pumping, 
because,  theoretically  even,  only  half  the  work 
done  in  pumping  the  vat  full  can  be  regained  in 
emptying  it,  and  in  practice  generally  the  whole 
of  this  power  is  lost.  There  is  also  to  be  consi- 
dered the  extra  cost  of  building  very  tall  vats 
strong  enough  and  furnishing  suitable  founda- 
tions to  withstand  the  heavy  strains,  wind  pres- 
sure, etc. 

It  may  be  mentioned  here  that  a  good  practical 
rule  of  thumb  in  regard  to  pressure  of  air 
required  is  to  take  the  figure  representing  the 
total  depth  of  the  vat  in  feet  and  divide  this  by 
two,  which  will  give  the  lb.  sq.  in.  gauge  pressure 
required.  For  example,  overall  depth  40  ft. 
requires  gauge  pressure  20  lb.  per  sq.  in.  If  air 
be  used  at  a  pressure  much  greater  than  that  so 
calculated  there  is  bound  to  be  a  serious  waste 
of  air,  and  probably  inefficient  circulation. 

The  maximum  amount  of  cooling  of  the  pulp 
charge  due  to  the  expansion  of  the  air  used  can 
be  readily  calculated.  If  air  be  allowed  to  expand 
while  doing  work  and  no  heat  is  added  or 
abstracted  during  the  process  the  ratios  of  the 
absolute  initial  and  final  temperatures  is  given  by 
the  expression. 

(5)  -I-  ,  (L. 

Ta  is  the  initial  absolute  temperature 
(°F  +  461)  and  Ta  the  final  temperature;  Pa  and 
P:  being  the  pressures  as  used  in  the  formula?  for 
horsepower  as  given  previously.  The  amount  of 
heat  abstracted  in  British  thermal  units  would  be 
for  every  pound  weight  of  air  used. 
BTU  =  0"24  (T0— Ta) 
the  figure  for  the  specific  heat  of  air  being  0'24. 
The  specific  heat  of  water  is  1,  and  of  rock  gener- 
ally 0-2.  Assuming  that  the  initial  air  tempera- 
ture to  be  the  same  as  that  of  the  pulp  charge 
and  knowing  the  quantity  of  free  air  per  minute 
used,  the  calculation  becomes  simple.  For  the 
Luipardsvlei  installation  quoted  by  the  author, 
we  have  the  following  data  :-— 

Pa=12T,  Pj  average  27*5  +  121  =  396,  Ta 
say  70°F  =  531°abs.. 
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Quantity  of  air  per  minute  85cf  =  say  5 ■:;  ||,.; 
charge  of  slime  150  tons,  water  300  tons, 

BTU  required  to  heat  pulp  1°F=  660,000. 

BTU  taken  by  expansion  of  air  per  hour,  per 
°F  =  76. 

Theoretical  difference  in  temperature  Ta — T, 
=  152°. 

B.T.U.  taken  by  theoretical  expansion  of  air 
per  hour,  equivalent  to  heat  abstracted  per 
hour  76  x  152  =  11552. 

Cooling  effect  on  pulp  per  hour  0'0175°F. 

It  will  thus  be  seen  that  this  effect  of  cooling 
is  absolutely  negligible,  and  could  not  in  practice 
be  even  measured  after  10  hours  of  circulation. 
I  have  mentioned  this  point  because  although 
Mr.  Allen  has  not  touched  upon  it,  other  writers 
on  the  subject  seem  to  hava  made  too  much  of  it 
without  going  into  the  matter  thoroughly. 

In  this  connection  I  might  suggest  that  if 
warming  up  of  the  pulp  be  necessary  to  hasten 
chemical  reaction  and  solution  of  gold  by  cyanide 
it  would  be  advisable  to  introduce  a  jet  of  steam 
with  the  air,  as  the  heat  would  then  be  applied 
in  the  initial  stage  of  contact  of  air,  cyanide,  and 
pulp,  and  should  thus  be  most  effective  in  short 
ening  the  time  of  treatment. 

The  destruction  of  cyanide  by  carbon  dioxide 
which  the  author  mentions,  should  also  be  inap- 
preciable for  two  reasons.  First,  the  amount  of 
CO.,  added  by  normal  air  is  very  small.  Allow 
ing"006%  C02  by  weight  as  usual  in  air.  100 
cubic  ft.  per  minute  supplied  amounts  to  only  0*22 
lb.  per  hour,  which  would  represent  0*32  ll>.  of 
potassium  cyanide  :  Second,  different  authorities 
say  that  CO.,  is  not  a  cyanicide  in  the  presence 
of  alkali  in  solution.  In  Rand  practice,  alkaline 
solutions  are  always  used,  quick -lime  being  added 
for  the  purpose. 

With  reference  to  the  air  agitation  vats  at  the 
Qeldenhuis  Deep,  referred  to  by  the  author, 
these  were  designed  three  years  ago.  The  central 
pipe  was  made  in  telescopic  form,  bo  that  ezperi 
ments  could  be  made  on  the  besl  length  of  pipe 
to  work  with.  The  plant  was  finally  worked 
with  the  upper  telescopic  pipe  as  far  down  as  it 
would  go. 

Regarding  the  author's  statement  as  to  the 
Luipaard's  Vlei  agitation  vat  being  probably  the 
largest  single  charge  vat  in  the  world,  one 
might  be  permitted  to  state  that  the  probability 
baa    vanished.     There  are  two  air  agitation   vats 

installed    at    the    City    Deep,     Ltd.,    d  i     in 

1909.     Bach   vat  is  32  it.   in  diameter.   30  ft. 

height   of  cylinder,    with    8  ft.    depth    of  c i  or 

38  ft.  high  overall,  each  vat  treating  ti 250 to 

300  tons  ••!   dry    lime  at  a  charge.     The  cei 
pipes,  16  in.  diameter,  extended  about  two  thirds 
of  the  way   ap.      \ir  for  both   vats  is  supplied 
by  a  small  compressor  belied  tea  _'■>  H.P  n 


hive  spare  power  for  emergencii 

emergency  air  supply  pipe  is  connected  to  the 
regular  mine  air  service  pipe. 

The  author  ba  that  the  question  of 

turbo  blowers  in  series  to  supply  air  might  be 
looked  into,  mized  oil  in  the  air. 

In  the  present  Mate  of  engineering  science,  small 
blowers  would  not  be  nearly  BO  economical  as 
reciprocating   compi  Oil    troubles     can 

easily  be  avoided  by  proper  attention  to  the 
lubrication  of  the  compressor  cylinders.  Soapy 
water  can  be  used  at  intervals  for  lubrication 
instead  of  oil,  and  the  oil  can  be  thrown  down  by 
a  water  spray  in  a  suitable  receiver,  and  the  com- 
bined oil  and  water  emulsion  drained  off  by  a 
suitable  trap  before  the  air  is  delivered  to  the 
vats. 

The  advantages  of  the  shorter  central  pipe, 
which  advantages  are  treated  of  in  an  article  by 
A.  .1.  .lager  (Mr.  Allen's  reference  No.  12)  <  »ct.. 
1910,  were  realized  in  the  City  Deep  design, 
more  especially  the  two  main  points,  that  it  is 
possible  with  the  shorter  pipe  to  commei 
operations  before  the  vat  is  full,  and  that 
aeration  is  more  thorough  when  a  thick  body  ol 
pulp  lies  over  the  top  of  the  pipe.  In  fact,  at 
the  City  Deep  the  air  can  be  advantageously 
turned  on  when  the  vat  is  only  one- third  full- 
The  air  bubbles  in  the  central  pipe  are  comparat 
tively  large  as  they  rise,  but  when  they  strike  the 
more  solid  body  <■!  pnlp  over  the  mouth  of  the 
pipe  the  air  is    broken  up    and    intimately    incor 

p.  i. ii'd  with  the  pulp.  With  the  pipe  debouch- 
ing at  or  near  the  surface  of  the  pulp  there  is  a 
violent  disturbance  in  the  centre  and  comparative 
quiet    round    the    outer  circles,  but  with  the  pipe 

opening   deeper   clown,    the   whole    palp    looks 

whipped  and  light,  and  tie  I  appearance  of 

the  surface  is  like  a  mushroom  top,  with  con 
tinuoiis    motion    of   the    pulp    from   the. 

the    -1 

Since  air  agitation  is  still  a  young  on 

til.'     Hand,      doubtless      it     will     de\elop    on    I 

peculiar   to    our    local    requirements,   and    Mr 

Allen    dl  the    thanks    of    the    Societj     ami 

local  mining  circles  generally  for  bringing  this 
matter  up  for  discussion  at  the  present  time. 

'I'hc  meeting  then  closed. 


Annual  Dinner  of  the  Society. 

The  Annual   Dinner  of  tl.      - 

the  <  Irand  National   Hotel  on  Situ:  \pnl 

29th,    the    President    (Di     Moil  I    in    tie    el 
Then-  were  also  present 

Messrs.    N      \i..l.    A.    Aiken    (lb.,,.    Audit 
Albu,  \\.   Allen,    I..    Aubourg,    I      I      I 

man.    R 
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chard,  J.  Frank  Brown  (Member  of  Executive 
Committee  of  Provincial  Council),  R.  A.  K. 
Brace,  E.  W.  Buxton,  W.  A.  Caldecott 
(Past-President),  W.  Odder,  F.  W.  Cindel, 
I..  Colquhoun,  J.  Cowie,  W.  M.  Coulter, 
A  F.  Crosse  (Past-President),  W.  H.  Dawe,  W. 
i;.  Dowling  (Vice-President),  W.  R.  Eales,  M  G. 
Elkan.  Evening  Chronicle,  J.  W.  Forster,  W. 
Frecheville  (Past-President,  Institution  of  Min- 
ing and  Metallurgy),  K.  L.  Graham  (Member  of 
Council),  J.  Gray,  T.  J.  Greenwood,  B.  C.  Gul- 
lachsen,  R.  Hamilton  (President,  Johannesburg 
Chamber  of  Commerce),  H.  L.  Harland, 
Hodgson,  J.  Irvine,  E.  G.  Izod,  E.  H.  Johnson 
(Past-President),  Tom  Johnson  (Member  of  Coun- 
cil), A.  McA.  Johnston  (Past-President),  J.  A. 
Jones,  R.  X.  Kotze,  C.  Lamont,  E.  J.  Lasch- 
inger  (Member  of  Council),  G.  A.  Lawson,  H. 
Lea,  J.  Lea,  Q.  J.  Leitcb,  J.  Littlejohn  (Hon. 
Treasurer),  Dr.  D.  Macaulay,  M.L.A.,  A. 
MacDonald  (President,  Pharmaceutical  Society  of 
the  Transvaal),  H.  S.  Macgregor,  J.  McCracken, 
J.  X.  Meeser,  Dr.  E.  T.  Mellor  (President,  Geo- 
logical Society  of  South  Africa),  G.  Melvill,  H. 
Meyer,  P.  T.  B.  Morrisby,  S.  J.  Murphy,  Dr. 
Temple  Mursell  (President,  Transvaal  Medical 
Society).  S.  Xevvton,  P.  X.  Xissen,  H.  G  Xitch, 
E.  A.  Osterloh,  E.  Pam,  S.  H.  Pearce  (Past- 
President),  C.  Peterson,  R.  G.  Campbell  Pitt 
(President  Rand  Pioneers),  R.  A.  Porter,  H. 
Potter,  J.  F.  Pyles,  Frank  Raleigh,  Band  Daily 
Mail,  J.  H.  Rider  (President,  South  African  In- 
stitute of  Electrical  Engineers),  W.  H.  Roe,  Fred. 
Rowland  (Secretary),  A.  Salkinson,  P.  Scatterty, 
Courtenay  Shaw,  G.  M.  Smythe,  H.  Stadler, 
,  A.  A'.  Stockett  (President,  Association  of 
Mine  Managers),  A.  X.  Stuart,  W.  A.  Tester, 
J.  E.  Thomas  (Member  of  Council),  Professor  G. 
R  Thompson  (Principal,  S.A.  School  of  Mines), 
l)r.  Ritchie  Thomson,  W.  E  Thorpe,  C.  Toombs, 
M.  Torrente,  Transvaal  Leader,  S.  T.  Tregaskis, 
Hon.  Senator  W.  K.  Tucker,  C.M.G.,  J.  A. 
Vaughan  (President,  South  African  Institute  of 
Engineers),  J.  F.  Walker,  John  Watson,  F.  War- 
ten  weiler,  H.  OK.  Webber  (President,  Trans- 
.  Chamber  of  Mines),  F.  Wells,  W.  S.  Whaley, 
H.  A.  White  (Member  of  Council),  J.  Whitehouse, 
Professor  J.  Wilkinson  (Member  of  Council)  and 
T.  Wood. 

At  the  conclusion  of  the  repast,    the    President 
e  the  toasts:  of  "  The  King"  and  "  The  Gover- 
nor' I,"  which  were  received  with  musical 
honours. 

Thereafter,     the     President     announced    that 

apologies    for  inability  to  attend   the  dinner  had 

ived    from    tin-   Governor-General,  the 

Administrator,    Lord  de    Villiers,    Rear-Admiral 

h,  Lord  Methuen,  Gen  .alia,  Smuts  and 

Hertzog,  the  lions.  J.  W.  SJauer,  A.   Fischer,   II. 


C.  Hull,  F.  S.  Malan,  H.  Burton,  Dr.  O'G. 
Gubbins,  Col.  Leuchars  and  Sir  David  Graaff, 
(Members  of  the  Cabinet),  Sir  George 
Farrar,  Bt.,  M.L.A.,  Sir  Percy  Fitzpatrick, 
K.C.M.G.,  M.L.A,  Messrs.  F.  D.  P.  Chaplin 
M.L.A.,  P.  Duncan,  C.M.G.,  M.L.A.,  Lionel 
Phillips,  M.L.A.,  J.  G.  Hamilton,  M.V.O.,  D. 
Christopherson,  W.  Dalrymple,  the  Mayor  of 
Johannesburg,  S.  S.  Hough  (President,  Royal 
Society)  and  Dr.  P.  D.  Hahn  (President,  South 
African  Association  for  Advancement  of  Science). 

The  Society. 

The  Hon.  Senator  W.  K.  Tucker,  C.M.G.  : 

The  toast  I  have  the  honour  to  present  to  you 
to-night  is  that  of  the  Chemical  Metallurgical 
and  Mining  Society  of  South  Africa.  I  feel  that 
it  is  a  great  pleasure  as  well  as  an  honour  to  be 
asked  to  propose  this  toast  on  the  Witwaters- 
rand.  I  say  that  because  I  have  been  '  in  another 
place '  lately,  and  there  I  find  that  small  credit  is 
given  to  Johannesburg  for  having  any  intelli- 
gence worth  speaking  about,  or  that  at  all 
events,  if  it  has  any  intelligence  at  all,  it  is 
of  a  kind  of  which  we  have  to  speak  with 
bated  breath.  But  those  of  us  who  have 
been  a  long  time  in  South  Africa  and  a 
long  time  on  the  Witwatersrand  and  who  know 
what  the  Rancl  owes  to  the  gentlemen  who  form 
the  members  of  this  Society  and  what  South 
Africa  as  a  whole  owes  to  these  gentlemen — 
such  of  us,  I  say,  cannot  help  feeling  proud 
that  we  have  such  a  body  of  men  on  the  Wit- 
watersrand as  those  who  form  the  members  of 
this  Society.  Xow  in  presenting  a  toast  of  this 
kind  one  is  expected  to  say  something  compli- 
limentary — (laughter).  Well,  it  would  be 
extraordinary  if  one  consented  to  propose  a  toast 
which  one  did  not  feel  one  could  honestly  give  in 
complimentary  terms  ;  and  from  the  fact  that  I 
have  consented  to  propose  this  toast  to-night  I 
hope  you  will  believe  that  whatever  remarks  I 
have  to  offer  in  commendation  of  this  Society 
are  honestly  meant — (Hear,  hear).  Now  those 
of  us  who  know  the  condition  of  the  Rand 
in  the  early  days  and  the  difficulties  which  were 
met  with  in  every  direction,  will  realise  that  the 
difficulties  in  the  extraction  of  gold  from  its  ore 
were  such  as  to  leave  little  if  any  profit  from  a 
large  section  of  our  gold-bearing  reef,  and  I  think 
one  may  fairly  say  that  it  is  to  the  energy  of 
these  gentlemen  our  friends  of  the  Chemical 
Metallurgical  and  Mining  Society  that  a  very 
large  portion  of  the  credit  is  due  for  having  made 
it  possible  to  make  our  low-grade  ore  pay  the 
handsome  profits  which  lately  they  have  been 
able  to  do.  One  does  not  forget  that  there  are 
other  Associations  of  technical  men  to  whom  very 
large    credit  is  also  due.     I    speak  more  parti- 
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cularly  of  the  South  African  Institute  of 
Engineers.  It  is  to  the  indefatigable  efforts  of 
the  members  of  these  Associations,  to  their  fre- 
quent meetings  at  which  defects  have  been  stated 
and  remedies  proposed  and  discussions  take 
place,  that  a  solution  of  many  of  the  difficulties  I 
have  refsrre>4  to  is  due.  A  large  proportion  of 
the  success  attained  is  no  doubt  due  to  the 
Society  which  is  met  here  to-night.  These  are 
common-places  no  doubt  to  men  resident  on  the 
Rand  ;  they  are  matters  we  all  know,  but  we  per 
haps  do  not  often  remember  the  debt  South 
Africa  owes  to  the  efforts  of  the  men  who  have 
so  thoroughly  put  their  best  thought  and  much 
time  into  work  of  this  description.  Xot  only  has 
your  Society  been  concerned  in  trying  to  find 
more  economical  means  of  extracting  gold  from 
the  ore,  but  it  has  spent  many  evenings  in  dis- 
cusssing  questions  which  bear  on  the  relief  of 
distressed  humanity.  I  mean  that  you  have 
spent  a  large  portion  of  your  time  in  trying  to 
ascertain  the  causes  and  nature  of  dynamite  fumes, 
the  effects  of  these  fumes  and  the  remedies  to  be 
applied,  how  to  make  the  mines  healthful  and  in 
what  way  to  combat  the  terrible  diseases  arising 
from  inhaling  such  fumes.  In  addition  to  that 
you  have  paid  considerable  time  and  attention  to 
what  is  called  silicosis  or  miner's  phthisis.  This 
has  also  been  the  subject  of  debate  in  "another 
place."  We  never  talk  about  Parliament,  you 
know:  it  is  always  'in  another  place' — 
(laughter) — and  you  would  be  astonished  at  the 
number  of  experts  there  are  there.  They  are 
cocksure  too,  there  is  no  mistake  about  it.  In 
a  scientific  Society  such  as  yours  I  am  quite  sure 
you  approach  a  subject  such  as  miner's  phthisis 
knowing  there  are  many  things  to  be  considered 
before  you  can  be  positive,  but  in  "  another 
place  "  you  need  not  trouble  very  much  about 
that,  you  can  be  as  dogmatic  as  you  like.  My 
friend  Dr.  Macaulay  will  be  able  to  tell  you  more 
about  that  than  I  can.  The  point  I  want  to 
make  in  referring  to  this  matter  is  that  there  is 
some  good  on  the  Witwatersrand,  that  then 
some  men  who  are  pursuing  good  objects,  and 
that  there  are  such  institution-  as  yours  and  other 
Associations  who  are  trying  to  make  not  only 
profits  better,  but  to  make  life  itself  better  and 
more  enjoyable  to  those  participating  in  the  pro 
duction  of  gold.  For  this  you  get  no  credit. 
Y'  u  have  only  to  go  a  little  way  from  Johannes 
burg  to  find  that  out.  The  friends  of  .loh. ii: 
burg  outside  the  radius  "t  the  Witwatersrand  are 

ver\    few    indeed.      The    other    people    look    upon 

the  Hand  as  a  place  where  illicit  liquor  abounds, 

where  nearly  every  place  which  is  not  a  canteen 

gambling  den,  i-  a  brothel;  where   the  men 

are  rushing  In  the  hot  pursuit  of  wealth,   using 

means  whieh  are  ii"t  the  most  decent.       I 


thai  some  of  them  may  become  millionaires  and 
if  they  do  they  Bhould  be  ashamed  of  themseh 
that  those  who  have  not  succeeded  in   oeooming 

millionaires  are  doing  their  level  best    to 
such,  and  are  not  BCrupuloi  the    means   by 

whieh  they  hope  to  attain  their  end-.  You 
told  that  you  are  demoralising  the  innocent 
young  man  from  the  native  territories,  that  you 
l>ring  him  here  and  half  kill  him  in  your 
mines  and  then  you  try  to  induce  him  to  .-pend 
his  hard-earned  savings  in  canteens  or  in  the 
aforesaid  brothels.  That  is  the  picture  (which  I 
assure  you  I  have  not  overdrawn)  of  the  Band 
that  is  in  the  minds  ol  many  in  the  political 
world  of  South  Africa. 

It  is  nice  to  be  able  to  come  back  to  the  Hand 
and  reassure  oneself  that  all  these  thh  i  not 

true.  One  can  only  be  Borry  for  the  introduc- 
tions which  the  gentlemen  1  allude  to  must  have 
had  when  they  visited  the  Rand  last — (laughter) 
— and  hope  that  when  they  come  again  tiny  will 
see  that  their  introductions  are  of  a  better  class — 
(hear,  hear).  When  you  talk  of  problems  sur- 
rounding such  a  subject  as  miner's  phthisis  con- 
sidered as  an  industrial  disease,  and  what  it  1< 
to  in  the  way  of  compensation  you  know  the 
matter  has  been  debated  in  Parliament  thr 
questions  arise  :  who  should  compensate  the  men, 
how  they  are  to  be  compensated  and  whether  the 
men  should  contribute,  and  whether  th  8 
should  contribute  —  I  hope  you  will  ag 
with  the  last  stage  which  was  arrived  at  by 
the  Government,  namely  that  Parliament  should 
set  aside  a  sum  "I  money    for  compensating    hard 

-  which  may  occur  during  the  ir.    md 

they  Bhould  take  time  to   fairly   consider  the 
problems  which  are  involved  in   this   great    q 
t i' hi  of  miner's  phthisis.     I  think  thu  wise 

step  for  the  Government  to  take.     I  think  it 
generally  held  by  all  right  thinking  men  (whether 
millionaires  or  not)  that  then'  i-  ]    to 

~iid  for  making  provision  for  persons  who 
fall  by  the  wav  in  connection  with  any  particular 
industry  ;  but  it  is  idle  to  think  of  applying 
tain  principle-  on  the  Kind,  which  it  i-  not 
intended  to  apply  anywhere  outside  tin  Hand. 
We  have  just  b  sing  large  sums   "t    m 

for  the  eradication  of  1  Now  if 

miner's  phthisis  is  an   industrial  liar 

to  mining.  1  should  like    to    know     whether    I 

not  an   industrial   d  iliar 

d  whet'  i    i-    not    an    in 

dii-trial  di*  i  sheep  fanning  ;  and   1 

a-k    if  it    is    sound    I  i     industry    in 

which  miner's  phthisis  i*  prod  i  on 

that  account,  whether  it  i-  ii"!  ible 

i\  the  ui  in  wl ■ n-  the   cattle   ind 

protect  him  from   I  1 1 1 •— 

iii  ui  wh 
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escape  from  the  ravages  of  scab  —(hear,  hear). 
But  these  matters  arc  lift  looked  at  in  that  light 
down  South.  As  long  as  a  question  is  applicable 
to  the  Witwatersrand,  many  politicians  are  per- 
fectly willing  that  the  principle  of  compensation 
should  be  applied,  but  they  are  careful  that  this 
principle  shall  not  escape  outside  the  ring-fence 
round  the  Rand.  It  makes  anyone  who  has  got 
to  deal  with  these  matters  realise  that  during  the 
time  between  this  session  and  the  next  session  of 
Parliament  the  Government  will  have  much  cause 
for  thought,  and  I  hope  the  question  of  compen- 
sation for  industrial  diseases  will  give  other 
people  occasion  for  thought  also.  We  want  to 
do  our  best  for  the  country  ;  we  wish  to  help  the 
Government  and  to  give  our  best  assistance  if 
they  are  willing  to  accept  it.  Such  institutions 
yours  have  already  devoted  considerable  time 
and  attention  to  it  ;  your  energies  have  been 
given  to  the  causes  of  the  disease  and  to  the 
remedies  which  you  think  may  stop  it.  I  hope 
that,  as  you  have  been  successful  in  the  past  in 
solving  many  difficult  problems,  it  will  not  be 
beyond  your  power  to  find  the  solution  of  this 
one.  You  may  also  possibly  go  a  little  further 
and  consider  the  economic  part  of  it.  Is  it  right 
that  only  the  industry  should  pay1?  Should  the 
person  liable  to  the  disease  also  pay  and  should 
the  Government  also  contribute  ?  If  it  is  right 
that  the  Government  should  find  the  money  to 
combat  East  Coast  fever,  is  it  advisable  that  the 
Government  should  contribute  towards  a  fund  in 
'  "nnection  with  miner's  phthisis?  One  does  not 
wish  to  wander  into  many  fields  of  political  con- 
troversy, and  I  am  sure  our  Chairman  has  some- 
thing interesting  to  say  to  us,  so  I  ask  you  to 
drink  success  to  the  Chemical  Metallurgical  and 
Mining  Society  of  South  Africa  —  (Applause.) 

The  President  responding,  said  :     I  feel  it  a 

most   distinguished  honour   indeed    tj    rise  and 

respond  to  this  toast — the  toast  of  Ourselves — so 

wittily  and  so  kindly  proposed  by  our  esteemed 

fellow-technical  and  friend   Mr.  Tucker,  on  whom 

the  Senatorial   dignity  sits  so   well.     I  fear  we 

have    not    deserved    it.     He    has    givrn    a  most 

kindly  presentation  of  our  virtues,  such  as  they 

I  thank  him  very  sincerely  on  your  behalf 

therefore,  but  when  it  comes  in  earnest  to  reply 

ing,  f    confess  I    find   myself   in  great  difficulty. 

'i     i  know  I  used  to  be  called  a  person  prejudiced 

inst  the  mining  industry,  sometimes  quite  an 

my  of   the  mining   industry,    yet  here  I  am 

wedged   in   between    its  leaders,  and,  gentlemen, 

the  heads  of  the  mining  industry  are  in  this  case 

men  of  such  unassuming  modesty  that  really  I 

only  imagine  myself  to  be  a  lion  in  a  den  of 

Daniels,  instead   of  :,    Daniel  in  a  den  of  lions 

I    expected  :      However,    this    is    a    social 


occasion  and  there  will  be  no  gobbling  up  this 
time  even  if  ever  there  were  any  tendency 
thereto. 

The  main  excuse  for  these  dinners  is  that 
they  demonstrate  that  Science  is  not  altogether 
inhuman  and  that  the  votaries  of  Science 
are  still  capable  of  enjoying  these  big  feasts — 
although  I  fancy  that  dinners  of  this  kind 
are  a  relic  of  prehistoric  man  and  the  slain 
mammoth,  and  that  after-dinner  speaking  came 
in  as  a  consequence  of  Noah's  little  adventure 
with  the  vine :  I  mean  that  speech-making  was 
originally  merely  a  physiological  effect  of  dif- 
fusible stimulants  on  a  big  meal  ! 

Speaking  seriously,  however,  it  is  very  good 
for  the  Society  to  have  these  feasts,  if  only  to  get 
away  for  once  from  technical  details  and  to  hear 
the  wider  view  which  we  get  at  these  affairs ;  and  it 
is  especially  nice  when  the  serious  business  of  the 
evening  is  preceded  by  our  annual  pat-on-the- 
back.  If  we  did  not  get  this  encouragement,  we 
should  be  in  danger  of  losing  that  'gude  con- 
ceit o'  oorsels,'  which  every  normal  human 
being — and  corporation  too — possesses.  I  see 
that  my  distinguished  predecessor,  Mr.  McArthur 
Johnston,  was  cynical  on  this  point  last  year  : 
he  said  when  told  that  this  is  the  best  Society 
in  South  Africa  that  he  was  beginning  to 
believe  it  himself.  What  I  would  like  to 
say  myself  is  this,  that  although  we  have 
our  faults,  yet  for  the  present  state  of  South 
Africa  we  are  a  good  Society  and  really  fulfil  a 
most  useful  purpose  in  the  State.  Our  motto,  to 
parody  a  certain  Latin  one,  should  be  that  we 
consider  nothing  technical  alien  from  us.  We 
are  a  sort  of  combination  of  an  Institute  of  Metal- 
lurgy, a  Debating  Society,  a  Chemical  Society, 
a  Surveying  Institute  and  a  Mining  Journal, 
to  say  nothing  of  our  touching  on  amateur 
medicine  nor  of  our  occasional  emulation  of  the 
lighter  side  of  the  weekly  Press — (Laughter). 
Later  on  we  shall  probably  get  specialised,  but  in 
the  meantime  we  are  as  democratic  and  almost  as 
all-embracing  as  Parliament — with  our  '  push-ons ' 
and  '  pas-ops  '  too.  You  know  we  do  not  admit 
politics  at  our  ordinary  meetings — which  is  really 
rather  surprising  seeing  what  we  do  admit.  But 
the  fact  is  that  politics  is  ingrained  in  the  human 
spirit,  so  we  have  our  fling  at  these  dinners. 
Perhaps  it  is  because  we  can  only  hear,  and  not 
discuss,  on  these  occasions,  that  we  like  it ;  but 
a  better  reason  is  that  the  gentlemen  who  come 
here  to  talk  to  us  on  politics  and  economics  are 
experts  in  these  arts,  and  as  you  see  already,  they 
give  us  something  very  good  indeed,  something 
better  than  the  second-hand  article  of  the  local 
Press — (Laughter). 

But  to  return  to  the  Society  itself,  I  am  sorry 
1  that  I  was  not  here  at  its  foundation.    I  only  came 
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in  when  it  had — so  to  speak — found  itself,  so  that 
I  can  only  dimly  guess  at  its  vigorous  infancy, 
when  its  controversies  seem  to  have  been  con- 
ducted with  chunks  of  old  red  sandstone.  Now 
we  are  nearly  grown  up.  We  have  reached  the 
bashful  age  of  18  and  yet  we  are  not  bashful,  as 
you  see.  We  have  a  wonderful  supply  of  papers 
every  meeting  and  excellent  attendances  to  hear 
them.  Our  excursions  are  very  successful  and  we 
have  had  a  good  many  this  year,  and  you  can  Bee 
how  highly  the  generosity  of  those  who  invite  u>  is 
appreciated,  by  the  large  numbers  who  turn  up 
at  them  :  in  fact,  I  can  say  from  Home  experi- 
ence that  the  Rand  easily  beats  any  Home 
Society  in  respect  of  excursions  except  of  course 
the  annual  p  cnic  of  the  British  Association. 
This  year  also  we  have  twice  broken  the  record 
as  regards  the  size  of  our  monthly  Journal,  a 
journal  which  I  may  say  is  highly  appreciated  by 
our  1,400  members  stationed  all  over  the  world. 

We  meet  it  is  true  with  a  certain  amount  of 
criticism,  which  perhaps  is  just  as  well  in  view  of 
the  Scriptural  saying  about  all  men  speaking  well 
of  you.  This  criticism  is  mainly  directed  at  the 
quality  of  the  matter  provided ;  but  I  think  these 
critics  do  not  quite  realise  that  South  Africa  is 
not  yet  a  highly  specialised  country.  We  like  to 
believe  that  the  Society  sets  a  standard  of  its  own 
— which  is  quite  in  accordance  with  the  South 
African  spirit  of  independence.  I  am  far  from 
asserting  that  all  South  African  standards  are 
desirable  ones,  but  1  do  say  that  so  long  as  our 
Society  gives  an  opportunity  to  everything  ol 
novelty  and  originality — in  fact,  lives  up  to  its 
motto — we  have  nothing  to  fear  from  criticism. 

There  is  however  a  Hy  in  the  ointment  of 
self-gratulation.  We  have  a  very  high  pro 
portion  of  silent  members.  I  do  not  think  1 
exaggerate  when  I  say  that  our  proceedings 
are  carried  on  by  less  than  50  out  of  a 
membership  of  1,400.  It  is  true  that  these  gentle- 
men have  the  'celestial  fire  of  enthusiasm '  and 
amply  make  up  for  the  deficiencies  of  the  rest,  fully 
maintaining  the  Society's  reputation  as  the  most 
free-spoken  in  the  world.  But  that  is  notevery- 
thing.  It  is  particularly  regrettable  that  the 
number  of  mine  managers  who    _  OUT    pro- 

ceedings is  probably  less  than  halt  a  dozen.  W  hy 
this  apathy  .'  Surely  the  life  of  the  industry  IS 
its  technical  side  !  At  least  1  hope  and  believe 
that  the  day  ha-  gone  by  when  (as  one  of  our 
critics  once  said)  the  mining  industry  was 
"merely  a  side  show  to  a  gambling  hell."  Win 
then  this  apathy  I  We  should  have  been  pit 
to  have  the  mine  manaf  me  forward,  even  it 

only  to  open  their  hearts  to  us  on  tic  technical 
side  of  the  Klines  Kill-  recently  is  Parliament, 
We  could  have  got  up  a  most  excellent  contro- 
versy on  both  ot  tin—'  Bills,  t  controversy  which 


might  have  done  Borne  good  outside,  pre- 

sumably, saving  the  Parliamentarians  WOO  belong 
to  our  8  know  more  than   the   Parlia- 

mentarians do  about  these  things,  and  also  uh  do 

not  use  the  closure  either. 

But  when  1  have  -aid  that.  I  have  -aid  all. 
1  have  no  sympathy  whatever  with  the  policy 
of  drift,  inertia,  "all-  right  with  the  world"; 
nor  have  1  any  sympathy  with  mining  on 
"  on  the  Btoep  so  long "  principles.  Let  as 
open  up  th>-  i  of  mining  for  discussion  and 

improvement  will  surely  follow.  What  is  more, 
if  we  don't  do  it,  there  will  be  no  Band  left  for 
us  to  discuss  in  a  comparatively  short  space  of 
time,  as  Mr.  ( '.  O.  Schmitt's able  paper  l&st  week 
showed  us.  Although  Mr.  Schmitt's  paper  dealt 
only  with  metallurgy,  there  is  a  big  field  in  the 
mining  work  proper  for  the  economies  which  are 
ive  the  Kmd.  't  may  seem  absurd  to  talk 
iving  the  Hand  at  a  time  when,  a-  at  pre- 
sent, it  is  making  a  BOl  -  rod,  but 
we  mu>t  look  to  the  future.  The  metallurgical 
Bide  of  gold-winning  is  much  more  highly  d 
loped  than  tin'  underground  work  witness  the 
wonderful  modern  plants  we  have  visited  this 
year.  1  hold  the  opinion,  and  1  do  not  think  I 
am  alone  in  it,  that  no  one  would  tolerate  "ii  the 
surface-works  nowadays  the  lack  "I  supervision, 
the  primitive  methods  of  transport  and  the  in- 
competent labour,  which  have  to  be  put    Up    with 

underground   at    present.     We   want  mart    light 
perhaps,  physical  as  well  as  metaphorical 

ily,  why  do  we  Use  more  explosives  per  ton 
than  any  Other  country  .'  There  has  been  no  im- 
provement in  this  respect  since  tin-  war.  1  might 
go  on  with  these  Why's:    there  are  plenty  of  C 

troveraia]   subjects  in  mining.     There   have   of 

coui  plenty   of    improvements,   but   there 

ha-  be.-n  plenty  of  .  and    in    this   con- 

nexion   there  is    .me   thing    that    I    cannot    resist 
mentioning,  namely  that   1  hope  that  in  less  than 

live  \  e  -hall  no  longer  hear  at  the 

"  that  blessed  word  Mesopotamia  "  —  the  dearth  of 
native  labour.       1     feel    convinced    that    with    the 

mechanical    improvements  and    the    ventilation 

schemes  now  in  hand  and  the   prevention 

dents  this  difficult  question  will  solve  it-elf  in 

that  time.       Tie  I  duly    men    win.    I 

the    impression     and    this   impression 

exists  in  the  kraals  -that  tin-  native  is  being 
plotted    and    i-  expected  ( //  ■  to 

in t     and      get     kill1  it     Will     t.ik>' 

-,,iie  to  remove  that  impression.     Yon  will 

gentlemen,  that  ...  uh- 

the  bighest  in  the  woi  Id,  al  ill  ev< 
amongst   nation-  tint   keep  an]    i  ich 

thing.-.   Our  attitude  in  the  'ie»- 

tion  ot  native  labour  b  orach  the  man 

tb  it  of  the  Backveld  ton  ir.l-  | 
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tag  instead  of  spraying — (laughter) — and  if  I  may 
pursue  this  vein  of  elephantine  humour,  I  say 
the  industry  should  adopt  scientific  methods,  and 
attract  the  native  instead  of  contracting  for  him. 
I  expect  the  mining  men  will  say  it  is  '  like  my 
cheek  '  to  talk  like  this,  but  if  they  had  not 
sulked  in  their  tents,  it  would  not  have  been 
necessary.  1  am  really  putting  my  views  for- 
ward with  due  humility  since,  as  Ben  Jowett 
said  ;<  we  are  none  of  us  infallible,  not  even  the 
youngest  of  us."  We  know  that  the  managers  have 
plenty  of  worries  already  with  poorness  of  grade, 
etc.  :  and  the)T  will  find  a  good  deal  of  sympathy 
too  with  their  complaint  that  they  are  being  over 
regulated  and  grandmothered  now-a-days :  but 
things  on  the  Rand  to-day  are  very  different  from 
the  easy  job  they  used  to  be.  When  T  read 
about  the  early  days,  when  a  proportion  of  the 
technical  men  seem  to  have  been  recruited  from 
the  ranks  of  the  bricklayers  and  the  drapers,  I 
confess  I  am  surprised  at  the  good  results  which 
were  undoubtedly  achieved,  and  although  I 
should  be  the  last  to  say  anything  against  natural 
abilities,  in  this  case  I  am  irresistibly  reminded 
of  the  great  Dr.  Johnson's  remark  about  the  suf- 
fragettes of  his  day.  I  forget  what  the  lady  had 
been  trying  to  do,  but  he  said  it  reminded  him  of 
a  dog  walking  on  its  hind  legs,  "  it  is  not  well 
done,  but  you  are  surprised  it  is  done  at  all." 
The  point  is,  gentlemen,  that  the  Rand  cannot 
stand  the  strain  of  rule-of-thumb  nowadays.  It 
may  have  been  the  case  long  ago  that  an  ounce 
<  if  practice  was  worth  a  ton  of  theory,  but  at  the 
present  time  practice  does  not  go  far  without 
theory. 

Anyway,  gentlemen,  it  is  due  to  this  Society 
and  the  Engineers  that  the  Technics  of  the 
Kuid  are  now  so  advanced  as  they  are.  They  are 
so  advanced  that  metallurgy  proper  is  disappearing 
in  favour  of  engineering,  and  (if  I  may  be  allowed 
one  more  little  gibe)  I  wonder  when  our  consult- 
ing metallurgists  will  take  the  hint  and  call 
themselves  chemical  engineers  and  metallurgical 
engineers  as  they  do  in  other  countries. 

I   want  to   refer  to  one  thing  more  on    this 

public   occasion,    namely   the  Seymour  Library. 

I    consider    this    library    is  one  of  the   greatest 

of  the   Rand    and    has    done    inestimable 

1  both  to  the  reading  public  and  to  the  scien- 
tific reputation  of  this  country.  In  .some  branches 
of  science  it  is  nearly  as  good  as  the  great  library 
in  South  Kensington,  and  speaking  for  myself,  I 
can  say  that  more  than  half  of  any  researches  I 
have  been  able  to  do  would  have  been  impossible 
but  for  this  library.  The  library  is  still  incomplete 
although  oyer  £3,000 has  been  spent  upon  it,  but 

main  difficulty  ia  that  its  annual  income  is 
not  sufficient  to  keep  it  up  to  date  in  periodicals, 


to  say  nothing  of  new  books,  of  which  there  is  a 
list  of  about  £200  worth  urgently  recpuired.  This 
Society  took  the  initiative  and  has  been  successful 
in  obtaining  some  fresh  support  for  the  library 
Irom  the  Chamber  of  Mines  and  the  Council  of 
Education  and  the  various  Technical  Societies, 
which  have  saved  the  library  from  its  immediate 
difficulties  ;  but  if  it  is  to  be  kept  up  to  date  I 
think  that,  in  addition  to  these  generous  dona- 
tions, we  might  get  a  small  sum  such  as  £25  a  year 
from  the  richer  of  the  mining  corporations.  I  do 
not  think  they  would  feel  it  very  much,  and  four 
or  five  such  donations  would  put  the  matter 
right.  I  assure  them  that  no  money  could  be 
laid  out  to  better  advantage  ;  if  the  Rand  is  to 
survive  another  50  or  100  years,  it  can  only  be 
by  means  of  scientific  advances  and  discoveries, 
and  these,  I  may  say,  are  more  likely  to  originate 
from  library  study  than  from  either  native  or 
imported  genius.  The  library  also  has  earned 
the  right  to  be  considered  by  the  founders  of 
our  Art  Gallery,  who  displaced  and  disorganised 
it  for  five  months,  but  as  this  is  under  considera- 
tion, I  need  only  say  the  '  word  in  season.' 

Gentlemen,  again  I  thank  you  for  drinking  our 
healths  so  heartily,  and  you,  Senator  Tucker,  for 
suggesting  the  idea. 

"  The  Mining  Industry." 

Dr.  D.  Macaulay,  M.L.A. :  I  rise  with  a  feeling 
of  a  distinct  grievance.  On  arriving  late  when  I 
got  hold  of  the  programme  I  found  one  of  my  pet 
quotations  plagiarised.  A  second  grievance  that 
I  have  is  that  my  friend  Senator  Tucker  has 
already  traversed  the  ground  which  really  belongs 
to  me.  It  is  really  a  great  honour  to  propose 
the  toast  of  the  Mining  Industry  and  to  ask  you 
to  drink  its  health.  I  think  it  is  a  somewhat 
unnecessary  toast  since,  so  far  as  indications  go — 
to  a  layman  at  any  rate — it  never  was  in  a  better 
state  of  health  than  it  is  at  the  present  moment, 
and  while  this  Society  owes  its  existence  to  the 
mining  industry  of  the  Witwatersrand,  I  think  as 
a  member  of  the  Society  I  may  also  claim  that 
the  present  healthy  state  of  the  industry  owes 
some  proportion  of  its  vitality  to  the  efforts  of 
the  gentlemen  who  compose  this  Society — (Hear, 
hear) — and  it  is  a  matter  of  very  great  regret  to 
those  of  us  who  have  been  unfortunate  enough — 
I  use  the  word  advisedly — to  indulge  in  the 
luxuries  of  public  life,  to  find  your  efforts  and 
the  efforts  of  the  gentlemen  who  control  this 
industry  are  so  badly  understood  elsewhere.  I 
would  like  to  corroborate  every  word  Senator 
Tucker  has  said  in  regard  to  the  suspicions  with 
which  we  are  regarded  in  another  place.  I  do  not 
know  whether  "  suspicions  "  is  the  right  word, 
or  whether  jealousy  is  the  right  word  or  envy  is 
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the  right  word.  I  think  I  would  leave  it  to  your 
President's  gift  for  phrasemaking  to  invent  the 
proper  word  for  the  feelings  with  which  we  are 
regarded.  Xow  I  would  like  to  impress  upon 
you  that  it  is  our  duty  to  dispel  that  fueling 
Johannesburg  has  been  described  as  a  University 
of  Crime.  I  am  not  very  sure  whether  in  that 
University  you  or  I  must  consider  ourselves 
Students  or  Professors,  or  whether  we  are  simply 
lookers-on  allowing  our  pockets  to  be  picked 
by  the  robbers  from  the  Stock  Exchange. 
Anyhow  we  have  been  deliberately  described  as  a 
University  of  Crime,  and  Johannesburg  has  been 
described  by  a  leading  Parliamentarian  as  a 
gigantic  brothel,  and  I  find  in  the  Press  last 
week  our  white  women  are  described  as  no  better 
than  they  ought  to  be.  I  really  think  that  the 
time  has  come  when  if  we  are  going  to  have 
peace  in  South  Africa  we  should  put  an  end  to 
the^e  calumnies  directed  against  us.  Xow,  Mr. 
President,  your  Society  is  a  non-political  one.  In 
politics  you  are  neither  acid  nor  alkaline,  but 
most  strictly  neutral — (Laughter) — but  one  can- 
not help  introducing  politics  on  an  occasion  like 
this,  and  I  personally  want  to  vindicate  the 
people  with  whom  I  have  been  associated  for  the 
last  fourteen  years.  One  of  our  most  delightful 
politicians  who  is  partly  a  politician  and  partly  a 
',//,  Mr.  Merriman,  has,  I  can  assure  you, 
never  got  up  in  his  place  in  Parliament  when  he 
has  cause  to  refer  to  the  mining  industry  without 
having  a  sneer  and  a  jeer  at  the  mining  industry. 
I  do  think  his  parliamentary  life  ought  to 
have  taught  him  to  view  things  with  a  little  more 
judgment  and  a  little  more  coolness.  This  is 
really  an  important  subject.  He  is  the  spoke- 
man  of  a  certain  section  of  politicians  who  do  not 
belong  to  one  particular  party.  1  want  to  make 
that  quite  clear.  He  was  the  spokesman  of  this 
section  of  political  opinion  and  he  got  up  tosm  er 
and  jeer  in  righteous  indignation  about  the  1 
mortality  in  connection  with  the  mines  of  the  Wit 
watersrand.  Now  as  the  result  of  the  active  efforts 
of  all  those  who  are  intimately  concerned  in  the 
matter,  the  mortality  of  the  mines  of  the  Wit- 
watersrand  has  been  brought  to  within  reasonable 
limits,  somewhere  about  30  or  M  per  1,000  per 
annum.  Xow  rummaging  through  some  ol  the 
archives  of  the  Cape  Parliament  1  discos 
an  opportunity  of  rubbing  up  my  bight  Hon. 
friend  Mr.  Merriman.  I  found  that  the  mortality 
from  chest  diseases  alone  among  the  native  popu 
lation  in  Mi.  aferriman's  district  of  Victoria 
West  amounted  to  10  per  1,000  per  annum.  I 
pointed  this  out  to  my  friend  the  floor  ol 

the   Mouse  and  he  was  verj   angry  and  he    In 

little  recovered  from  his  anger  that  up  t<-  the  pie 
sent  moment  he  ha  nded  to  reply 

(Laughter)     bi    inse  I  suggested   to   him  that 


•arted  to  find  motes  in  the  the 

1 pie  her.-,  he  should  remove  the  beams  and 

-  from  those  in  his  own  constituency.     1  only 
want    to    -how    the    spirit    actuating  :tain 

Bection  of  the  community  tows  md  to  point 

out  to  you  that  it  is    the  dutj  J   one  '•' 

to  do  what  we   can  to    dispel  this  BU8picion,  envy 
or  jealousy,  or  whatever  my  friend-   may   ch 
to   designate   it.      To    -how    you    the    amount 
unde  ipicion    which    exists,    when    the 

Minister  tor  the  Interior  made  an  announcement 
which  gladdened  my  heart,  namely  that  the 
Mining  Industry — it  was  called  by  him  the 
W.N.L.A.  had  come  forward  and  offered  to 
build  here  in  Johannesburg    i    Medical   Research 

iratory    in    order    to    in 
peculiar  to  humans — animals  ami  plants  are   well 
provided  for  -even  that  was  regarded  with 
picion    by   a  certain    section   in   another    plao 

t   I  It   was  called  "  blood-mom  It 

was  called  all  kind  of  things.     Xow,  gentlemen, 
a  certain  number  of  as  have  been  advocating  this 
tor  year-,  and  I  assure  you  gentlemen  that  if  the 
Devil  himself  had  come  along  with  this  money  to 
build  a  Medical  Reseat   b    Laboratory,  we  would 
have  had  the  greatest    pleasure    in    taking    it.      I 
hope  and  expect  from  this  institution  the  £ 
benefits    not   only    to   this   industry,    hut    to    the 
whole    of   South  Africa    and    the    whole    of    the 
world.     We  have  mo-t  unique  opportunities  here 
for  studying    human    diseases    which   have 
steadily  neglected,  both  by  the  much  abused  mil- 
lionaires and    by  the  elected    representatives  of 
the  people.      We  shall  have  in  South   Afi. 
soon,  owing  to  the   liberality    of   the    Mining    In- 
dustry, and   I  -ay  that  I  have  never  known  a 
where  these  men  have  not  come  up  to  the  scratch 
—  we  ai  B   to  have  an  institution    which  will 

be  second  to  none  in  the  world.  Incidentally.  I 
have  not  the  slightest  doubt,  the  mining  indu-trv 
will  considerably  benefit— and  good  luck  to  them 
if  the)  do  and  also  in  conjunction  with  a 
similar  institution  in  the  north  of  Africa  at 
Khartoum  9  bled  to  have  an 

institution  which  will  probably  make  this  country 

duly  one  of  the  be-t  countries  in  tie-  world  to 

mi,  as  many  of  us  think  it    i-  at    the   pre 
moment 

I  could  point  out  what  the  output  fa  ind 

what   We  hope  it    i- 

done  with  regard  to  artificial  ventilation  on  the 
mini's  ami    being    undertaken.  i-ly 

by  the  authorities  and  under  no  pressure  from  the 
administration:  what  is  being  doi  the 

worker-  on  the  inn 

and      alBO      that      the      ind 

legitimate    -hare    towards    tl  of 

6    who    fall    by    th  M 

I  point  out! 
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1  will  content  myself  with  asking  you  to  drink 
to  the  increased  prosperity  of  the  Mining 
Industry  of  the  Witwatersrand,  which  means 
also  the  increased  prosperity  of  the  whole  of 
-    ith  Africa. — (Applause.) 

Mr.  H.  OK.  Webber,  responding,  said: 
The  toast  of  the  .Mining  Industry  has  been  res- 
ponded to  year  in  and  year  out  ever  since 
Johannesburg  has  been  a  city,  and  all  through, 
many  of  those  who  sit  in  this  room  to-night  have 
given  all  their  energies  to  building  up  the  greatest 
gold  mining  industry  in  the  world.  First  came  the 
miner,  then  the  mechanic  and  lastly  the  chemist 
and  metallurgist.  The  brilliance  of  America 
showed  its  light  upon  this  country  later  on,  and 
later  still  we  had  a  glimmer  from  the  light  of 
Asia — (Laughter).  But  it  is  to  the  metallurgist 
and  chemist  that  this  industry  owes  its  real  pro- 
gress. They  have  shown  us  how  to  extract  the 
gold  to  the  last  decimal  point  of  a  dwt.,  and 
what  is  of  much  more  importance  they  are  show- 
ing us  how  to  extract  the  gold  at  the  lowest 
possible  cost.  The  time  may  come  when  they 
will  perhaps  take  over  the  ore  from  the  dump 
and  later  on  perhaps  they  will  start  operations  at 
the  face  of  the  rock  underground,  but  we  have 
to-day  among  the  members  of  this  Society  the 
finest  talent  in  the  world  for  the  treatment  of 
these  gold  problems,  and  although  it  is  fortunate 
that  the  treatment  of  Rand  ore  does  not  contain 
very  many  difficult  chemical  problems,  yet  if  it 
was  so  I  feel  sure  the  gentlemen  in  this  room 
would  be  able  to  deal  with  any  difficult  problem 
that  might  come  before  them.  Gentlemen,  this 
industry  has  always  been  before  the  eyes  of  the 
world,  and  you  have  heard  to-night  that  it  is  also 
very  much  before  the  eyes  of  our  friends  the 
legislators  of  the  Cape.     The  pastoral  portion  of 

th  Africa  you  have  heard  to-night  looks  upon 
us  with  a  good  deal  of  suspicion.  We  have  been 
called  all  sorts  of  names.  You  have  heard  to- 
night that  this  place  has  even  been  called  a  school 
of  crime,  but  the  gentleman  who  called  it  by  this 
name  I  think  really  means  well.  He  is  really  a 
kind  old  gentleman— (Laughter).     He  is  the  son 

i  Bishop  too  (Laughter)  —and  I  believe  if  he 
was  h.rc  tonight  sitting  and  enjoying  our 
dinner,  1  believe  he  would  be  discoursing  to  us 
upon  the  subject  of  the  possible  evils  which  may 
attend  the  life  of  those  who  carry  on  the  com- 
paratively guileless  occupation  of  agriculture— 

ighter).  We  have  also  been  called  million- 
flir'  I  frwh  «•'•  were.  [  think  perhaps  it  is 
this  very  Society  which  attracts  the  envy  of  our 
friends,  perhaps  it  is  because  you  call  it  metal- 
lurgical :  J  expect  it  must  sound  very  rich  in 
their  ears— (Laughter).  They  also  wonder  where 
Id    goet   to.      Well  we    all  wonder    where 


our  gold  goes  to.  But  this  misunderstanding 
will  wear  off.  If  they  had  paid  us  a  visit  last 
week  they  would  probably  have  found  that  the 
only  idea  in  our  heads  was  how  to  grow  mealies, 
cattle,  sheep  and  horses.  The  times  are  progress- 
ing. At  the  present  time  one  hears  on  the  one 
hand  people  connected  with  the  mining  industry 
discussing  in  heated  argument  the  subject  of  scab 
in  sheep,  and  on  the  other  we  hear  of  farmers 
discussing  the  latest  mining  regulation  brought 
out  by  my  friend  Mr.  Kotze  :  but  we  must  get  it 
into  their  heads  that  we  have  a  great  sense  of  our 
duty  towards  those  who  earn  their  daily  bread  in 
the  more  unhealthy  occupations  of  this  industry, 
be  they  black  or  white.  The  mining  industry  as 
you  know  has  been  legislated  for  and  they  will 
continue  to  legislate  for  us,  but  many  of  the  laws 
passed  at  the  last  session  and  regulations  that 
have  been  promulgated  or  will  be  promulgated 
for  the  mining  industry,  have  in  nearly  every 
case  been  practised  of  their  own  free  will  by  the 
mining  industry  for  the  amelioration  of  the  con- 
ditions of  mining.  But  we  have  lawyers  in 
Parliament,  and  these  lawyers  must  legislate. 
They  have  friends  who  are  not  in  Parliament  and 
they  must  bring  grist  to  their  mill.  Some  day 
when  the  latter  get  into  Parliament  they  will 
return  the  compliment. 

Gentlemen,  this  mining  industry  is  a  huge 
factory  for  turning  out  an  article  for  sale  just  as 
any  other  industry  is,  with  the  one  exception  that 
the  article  we  produce  has  only  one  fixed  price  in 
the  market.  Therefore  the  question  of  produc- 
ing gold  at  the  lowest  possible  cost  and  the 
opening  up  of  new  areas  containing  large  quanti- 
ties of  low  grade  ore  holds  South  Africa  in  its 
hand.  It  spells  either  constant  and  continuous 
prosperity  or  certain  mediocrity  for  the  country 
we  all  love  and  live  to  build  up. — (Applause.) 

Mr.  J.  Frank  Brown,  M.P.C.,  in  presenting 
the  toast  of  "South  Africa,"  said  :  One  or  two 
things  occur  to  me  to-night.  I  should  like  to  say 
that  in  future  the  man  to  be  called  upon  to  pro- 
pose the  toast  of  South  Africa  is  the  man  who 
has  been  in  the  country  about  six  weekt — 
(Laughter)-— because  we  all  know  that  when 
those  who  visit  this  country  have  been  here  six 
weeks  they  know  more  about  our  problems  than 
ourselves.  I  know  that  when  I  arrived  here 
about  eleven  years  ago  and  had  been  in  the 
country  about  two  months  I  felt  I  knew  more 
than  I  do  to-day.  Apropos  of  the  remarks  of 
previous  speakers,  I  beard  the  other  day  a  prom- 
inent Dutchman  in  the  Lower  House,  a  member 
of  the  Nationalist  party,  ask  a  puzzling  question. 
Why  are  there  three  parties  1  The  man  said  "  I 
do  not  know  that  there  are  three  parties,  who  are 
they  V     The  other  replied  "  Well,  there  are  the 
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Unionist  members  who  are  progressives  and  the 
others  reactionaries,  there  are  the  Nationalist 
members  who  are  progressives  and  the  others 
reactionaries,  and  the  Cape  Peninsula."  It  seemed 
to  me  that  this  very  readily  explained  why  in  ;l 
certain  place  we  here  on  the  Hand  are  looked  upon 
as  such  scoundrels.  I  ask  you  to  look  upon  two 
pictures,  one  of  ten  years  ago  and  one  of  to-day. 
Ten  years  ago  we  were  in  the  midst  of  a  very  bitter 
war,  a  war  which  more  or  less  devastated  this 
country.  Look  at  the  picture  to-day.  What  do 
we  see  I  We  see  that  in  these  few  years  we  have 
brought  about  a  union  of  the  Provinces  of  tins 
country.  Any  other  country  in  the  world  would 
have  taken  50  years  to  have  recovered  from  a  war 
like  that  and  have  arrived  at  the  position  we  are 
in  to-day.  And  in  thinking  of  that,  let  us  give 
credit  where  credit  is  due.  Let  as  give  credit  to 
Lord  Milner  and  those  who  worked  with  him  for 
having  laid  the  foundations  and  laid  them  truly 
and  well — (Applause/.  Lord  Milner  lias  been 
criticised  for  his  extravagant  ideas,  with  having 
laid  these  foundations  on  too  big  a  scale,  but  to- 
day T  believe  his  most  bitter  critics  of  those  days 
are  beginning  to  see  that  he  was  right—  (  Hear, 
hear).  Let  us  also  give  credit  to  the  Govern- 
ment which  has  succeeded  Ins,  to  those  who 
came  with  the  idea  not  to  destroy  but  to 
fulfil,  to  those  who  have  built  up  steadily  on 
the  foundations  laid  by  Lord  Milner.  During 
the  ten  years  that  have  elapsed  we  have 
an  enormous  stride  in  the  mining  industry. 
we  have  seen  attention  given  to  the  base 
metals  of  the  country  and  are  beginning  to 
realise  that  the  country  has  only  been  scratched 
and  that  possibly  the  next  ten  years  will 
still  greater  developments.  In  agriculture  you 
had  onlj  to  go  to  the  Show  last  week  to  see  the 
enormous  strides  made.  Today  agriculture  is  in 
a  far  more  flourishing  state  than  before  the  war. 
I  do  not  know  whether  the  prize  bull  of  this 
year  is  better  than  the  prize  bull  of  last  year. 
but  I  do  know  that  when  one  went  into  the  pro 
duce  shed  one  could  see  that  enormous  strides 
had  been  made  in  various  things  which  ha \e  been 
produced  from  the  land.  That  is  to  the  credit 
of  Lord  Milner's  administration  and  to  the  pre- 
sent Government.  It  appears  to  me  that  we  of 
the  different  Provinces  are  inclined  to  be  a  little 
parochial,  a  little  provincial.  The  way  we  are 
regarded  on  the  Hand  from  elsewhere  show-  that 
there  is  a  good  deal  of  provincialism.  We  on 
the  Hand  are  big  enough  to  take  a  broader  view 
and    we  here   should  do  what  we   can   first   of  all 

for  our  immediate  neighbourhood,  but  equally  for 
South  Africa.  Gentlemen,  let  us  end  all  this 
petty  spirit  of  jealousy  and  envy.  Let  OS  take 
the  lead  with  regard  to  South  Africa  i-  a  whole. 
There  are    man]     important    things    we   have    to 


deal  with  in  front  of  as  to-day.     I  pul  it  ion 

first.     We  have  all  suit-  of  problems   to  de< 
but  I  put    education  first       I    do    not    think 

its  importance,  and  1  do  not 
think  you  cm  over-estimate  the  import 
what  you  brainy  men  can  do  in  helping  on  the 
education  of  the  youth  of  this  country.  Take 
the  recent  education  question  I  may  call  it  the 
bi-lingual  question.  Well  we  have  seen  that  by 
a  compromise  a  certain  result  has  been  arrived  at 
and  I  think  the  besl  1  can  say  of  that  OOtnpn 
mise  i^  that  nobody  is  satisfied  with  it.  Neither 
side  i>  satisfied.      It  shows  that  neither   side    had 

all  its  own  vav.  ami  yet   I  believe  the  outcome 

will  be  a  fair  and  practical  working  scheme,  but 
I  will  say  this     it  all  depends   "ii   the  spirit  in 

which  the  compromise  is  carried  out.  1  for  one 
would  say  that  we  in  tie-  Transvaal,  both  British 
and  Dutch,  are  fairly  satisfied  with  our  Kduca 
lion  Act.  and  I  do  not  think  we  should  be  the 
first  to  alter  our  Act  until  we  find  that  in  a 
tain  other  Province  their  Act  IS  altered.  There 
i-  an  interesting  experiment  in  Government 
going  on  in  South  Africa,  namely,  by  means  of 
Provincial  Councils.      These  Councils  were  eh 

on  party  lines,  by  the  same  electorate  as  for  the 

the  Union  Parliament.      There  is  the    Nationalist 
party  and  the  Unionist  party  in  the  Council  h 
The  difference   from   our   ordinary    Parliament   is 
this.      We  have  an    Executive   Committee    which 
corresponds  with  the  Cabinet  of  Parliament,  but 

whereas  the  Cabinet  is  composed  of  men    bel 
ing  solely  to  the  <  Government  party,  lure  we  ! 

an  Executive  composed  of  two  men  from  ■ 
side  of  the  House,  and  I    can  only    say   from    my 
own  personal  experience  that  everythi 
si.  far  perfectly  smoothly.     There  has  been 
conflict,  which  appears  to  me  t < >  indicate  that  the 
present  political   I i vision  is  a  purely  artificial  • 

It  is  largely  racial  but  ought  not  to  be  racial.       If 

two  Englishmen  and  two  Dutchmen,  represent 

opposite  political  parties,  can  sit  round  a  table 
and  disCUSM  and  carry  on  the  public  affairs  "I  the 
Province  without  friction  or  ill-feeling,  it  seems 
to  me  to  show  the  present  division  is  artificial 

and  is  bound  to  break    down.       We    are    all    i 

British  and  Dutch,  for  good  and  all  and  one  i 

cannot  blot  out  the  other.      So  let  OS  try    t ■  •    con- 
duct the  affain  of  the  country  on  business  I 
and    not    have  too   much  party   and  not  too  much 

politics.  I  will  briefly  tom-h  on  another  and  i 
lighter  matter     tin-  matter  of  sport     We  1 

u  3    itli  African  boys,  British  and  Dutch, 
holding  their  own  on  the  cricket  fields  and  fi 
ball  fields  of  England,  Australia  and  out  here.     I 
for  one  believe  that   sport  will  do   as  much  to 
Lk  down  this    heard  division  which  ej 

anything  else.    II"..!.  uroundandlseemen 
getting  old  like  myself,  men  who  |  .mi  -ure  have 


.-.14 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         April  1911 


taken  their  part  on  the  cricket  and  football  fields, 
and  1  pat  it  to  yon  where  have  you  made  the  best 
friendships  \  In  the  field  of  science  or  on  the 
cricket  and  football  fields  .'  Sport  is  going  to  do 
more  than  anything  else  in  this  country  to  break 
down  what  I  call  this  absurd  racial  division. 
This  is  a  land  of  sunshine,  let  us  try  to  make  it 
a  land  of  hope  and  glory.  The  charm  of  this 
country  is  as  the  Irishman  said,  that  our  future 
is  before  us.  AN  e  are  building  up — possibly 
building  up  a  big  empire,  doing  more  than  we 
could  possibly  do  in  the  older  countries  of  Europe. 
AN'e  are  building  up  an  empire  and  each  one  in 
his  own  sphere  can  do  something  towards  that. 
Let  us  determine  to  do  what  we  can  to  make 
this  country  worthy  to  stand  side  by  side  with 
the  other  great  dominions  of  the  Empire.— 
(Applause). 

Mr.  Geo.  Albu,  responding,  said  :  I  have  often 
attended  these  little  dinner  parties  given  by  your 
Society,  but  to  night  the  reply  to  a  far  morecharm- 
ing  toast  than  usual  has  been  allotted  to  me.  I 
have  to  thank  you,  gentlemen,  for  drinking  pros- 
perity to  South  Africa.  It  is  a  subject  which  I 
adore  very  much,  because  having  lived  nearly  all 
my  life  in  this  country,  I  love  it  as  dearly  as  if  it 
were  the  land  of  my  birth.  What  I  have  been 
able  to  achieve  I  have  achieved  in  South  Africa. 

South  Africa  in  one  word  has  made  me  what  I 
am  to-day — (Hear,  hear).  I  am  so  imbued  with 
my  gratitude  to  this  country  that  I  have  come  to 
love  it  most  dearly  as  the  country  which  is 
nearest  to  my  heart  of  all  countries.  AVould  I  were 
a  painter,  an  artist !     In  what  glorious  colours  I 


would  paint  the  magnificent  scenes  and  land- 
scapes which  so  few  of  us  observe  when  travelling 
through  the  country.  I  have  heard  men  speak  of 
it  when  travelling  through  the  Karroo,  as  a  lonely 
veld.  These  men  have  no  imagination  and  have 
never  seen  its  sunrise  and  its  sunsets.  South 
Africa  should  be  able  to  produce  the  greatest 
artists  in  the  world.  Have  you  seen  the  glorious 
sunshine  in  the  Karroo,  the  colour  of  it,  which,  I 
make  bold  to  say,  you  do  not  see  even  in  a 
country  like  Italy  1  We  do  not  appreciate  suffi- 
ciently the  beauties  of  this  country  and  were  I 
an  artist  I  would  be  able  to  paint  the  most  glor- 
ious pictures.  AAAere  I  a  poet  I  could  sing  of  the 
glories  of  this  country,  but  alas  !  I  must  say  I 
am  neither,  I  am  sorry  to  say  I  am  only  just  a 
poor  mining  man — (Laughter) — and  a  poor  min- 
ing man  of  course  looks  upon  these  things  some- 
times with  the  eye  of  a  materialist.  To-night  we 
have  heard  about  the  Agricultural  Show,  about 
prize  bulls  and  calves  and  there  is  on  the  back  of 
your  bill  of  fare  a  prize  cow  munching  raw  quartz. 
It  does  not  state  how  many  ounces  to  the  ton,  but 
it  goes  through  the  usual  process  I  have  been 
connected  with  the  mining  industry  a  great  many 
years,  and  if  all  the  predictions  of  our  scientists, 
chemists  and  metallurgists  and  mining  experts 
were  realised.  I  think  we  should  be  working  to- 
day at  a  few  pence  per  ton.  They  have  not  all 
been  realised  and  we  are  still  working  at  a  fairly 
high  cost.  However,  that  is  a  subject  which  has 
still  to  be  thrashed  out  at  some  other  dinner  of  a 
similar  nature.  But  (looking  again  at  the  menu) 
here  I  see  the  crushed  ore,  and  below  the  cow's 
tail  I  see  the  poor  shareholders  pulling  at  it  with- 

The  Up-to-date  Reduction  Plant.    The  Gold 
Brick  Dairy. 
If  I'd  a  cow  that  gave  such  milk 
I'd  dress  her  in  the  finest  silk, 
I'd  feed  her  on  best  high  grade  hay 
And  milk  her  twenty  times  a  day. 


NN'itli  acknowledgments  to  Mr.  E.  A.  Julian  (Nevada). 
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out  the  slightest  gratitude — (Laughter).  Of 
course  we  are  very  desirous  of  paying  high  divi- 
dends and  possibly  no  one  is  more  disappointed 

if  results  do  not  come  up  to  expectation  than 
your  humble  servant.     It  is   not  a   question  of 


amassing 


fortunes  as  some   gentlemen    i 


have  mentioned  in  another  place.  We  are  not 
simply  bent  on  making  money.  We  are  anxious 
to  give  those  who  have  put  capital  into  this  In- 
dustry a  fair  return  for  their  money — (Hear, 
hear).  As  usual  the  cow  has  two  horns.  Well 
I  have  never  been  impaled  on  the  horns  of  a  cow 
or  bull,  but  I  have  often  been  on  the  horns 
dilemma  as  to  how  to  realise  the  promises  I  have 
made  at  my  shareholders'  meetings.  Much  as  I 
enjoy  a  dinner  of  this  kind,  it  is  a  different  plea- 
sure to  have  to  eat  my  own  words,  a  process  which 
has  hurt  my  digestive  organs  very  much. 

I  again  say  South  Africa  is  a  glorious  country 
with  a  far  more  glorious  future.  It  will  take 
years  to  make  this  country  really  proud  of  its 
beauty,  as  some  of  us  may  have  noticed,  when  we 
go  through  the  streets  of  Johannesburg  and  see 
those  little  black  buckets  on  the  wayside  which 
seem  to  invite  you  to  a  quiet  tSte-a-teU  or 
dos-a-do8 — (Laughter).  But  the  time  will  come 
when  our  Municipality  will  gradually  alter  the 
conditions  of  this  town.  You  know  that  Sunday 
labour  has  been  prohibited  in  this  town  :  well  it 
is  very  near  Sunday  now  so  you  will  excuse  me  if 
I  do  not  delay  you  any  longer.  I  thank  you  on 
behalf  of  South  Africa. 

Mr.  W.  R.  Dowling  ( Vice-President) :  We 
have  not  met  here  this  evening  to  listen  to 
speeches  by  members  of  the  Society,  so  I  will  not 
detain  you  long.  At  our  annual  dinner  we  try 
to  get  those  who  do  not  attend  the  regular  meet 
ings  of  members  to  make  the  speeches  and  change 
the  subject  from  the  dry  matter  we  deal  with  at 
our  meetings. 

I  wish  to  welcome  on  your  behalf  Prin- 
cipal Thompson,  the  new  Principal  of  the  South 
African  School  of  Mines  and  Technology  and 
Professor  of  Mining.  Principal  Thompson  has 
undertaken  a  great  work  in  which  we  wish  him 
every  success.  He  has  madi  a  iod  start  by 
becoming  a  member  of  our  Society. 

We  have  also    present  to-night   as   one    of   our 

-ts  Mr.  William   Frecheville,  a  Pjst  President 

of  our  Sister  Society,  The  Institution    of    Mining 

and  Metallurgy  in  London,    whom  I  wish  to  wel- 

< ie.     We  have  an  arrangement  with  the   I n -t i 

tution  for  the  joint  reading   and  discussion  ol 
papers,  which  arrangement  is  appreciated  out  here 

ami  we  hope  is,  as  well  in   London. 

Gentlemen,    I    give    you    the    toast    of    "Our 
uid  Kindred  Sociel  >upled  with  the 

names  of   Principal    <•.    \l.    Thompson    and    Mr. 
William  Frecheville, 


Principal  C.  R.  Thompson  :  I  believe  I  im 
called  upon  to  respond  to  this  toast  b<  fmy 

connection  with  education,  not  because  "t  n 
weeks  sojourn  in  this  land.     1  am  not  BO  pre©  cious 
IS   Mr.   Brown  and  do  n<it  feel  that  I  i 
the  problems  of  South  Africa,  though  I  feel  that 
I    am   learning    very  quickly   about   them.      A-  a 
guest  you  justified   my   invitation    from    tl"- 
that     1     had    not    paid    my    subscription    to    the 
Society.     But,  gentlemen,  that  is  rectified.    I  i 
already  paid  it  BO  that  next  year    1     shall    ii"' 
in  this  position.     I  noticed  that   two  yeai 
our    President  said   the   guests  were  jolly  good 
fellows.      They    were    not     really  ■  They 

belonged  to  the  9  .1  have  shown  my  good 

se  by  joining  the  Society.  In  fact  I  had  no 
alternative,  I  had  to  join.  1  began  to  be  rather 
distressed  on  account  of  some  of  the  rem. nk~  I 
have  heard  this  evening,  because  I  was  thinking 
you  had  so  many  speakers  in  this  Society  that  1 
should  be  able  to  Bit  in  a  nice  easy  chair  and  re- 
main silent.  I  did  not  expect  that  you  wanted 
every  member  to  speak  at  your  n  .   and   1 

should  think  from  your  volumes  of  proceedings 
that  you  have  quite  enough  speakers.  Mr. 
Dowling  referred  to  th-  i  as  being meml 

I  hope  in  my   sojourn    here  I    shall    always    show 

m v  •j. 1  sense  by  being  in  at  .  thing. 

I  notice  that  the  President  in  his  address  made 
an  appeal  for  the  Seymour  Library.  I  should 
like  t*.  extend  what  he  slid  as  to  the  importance 
of  such  a  library,  because  coming  from  the  <  >ld 
Country  where  one  hi-  a  -eries  ol  good  libraries 
in  London,  the  want  of  books  is  not  felt  to  the 
same  extent  a-  out  here.  I  thmk  any  library  in 
this  country  •>(  a  technical  nature,  should  giv( 
member  who  is  working  out  a  problem  a  chance 
of  getting  it  solved.  When  I  was  in  Leeds  I  did 
not  trouble  about  our  library  being  incompl 

i  ,..   i  conld  easily  go  up  to   London  and 

any    information     I     required    from     the     British 

Museum,  the   Patent  Office,  or  the  South  Ken- 
sington Library.      Now   to  go   t'i    these   librai 
froin  here  would  lie  a  serious  busil  that  We 

should  undoubtedly  make  our  technical  librai 
complete  as  possible,     I  am  certain  the  trusl 
of    the   library   and    the    committee    who 

managing  it  will  r. ive  with    gratitude    any  BUp- 

■  ■r  which   will    tend    to    the    impi 
inent  of  the  library,     As  one  of  tin-  guests  ol  the 
evening   and   representing  other-.    I  thank 
\ei  v  heartily  for  the  reception  you  bai 

ami  for  the  very  tine  entertainment   both  of  i 

and   mind   to   which    we  have  been   treated 
(Applan 

Mr.  W.  Frecheville.  respond 
duty  to  express  thanks  on  behalf  of  tl  Ired 

rod   especially   t-.r    the    appn 
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remarks  about  the  Institution  of  Mining  and 
Metallurgy  in  London.  The  members  of  that 
institution  really  appreciate  the  work  which  has 
been  done  and  is  being  done  by  the  Society  here 
in  this  great  centre  of  gold  mining.  You  have 
many  keen  members  working  on  the  problems  of 
improving  the  technical  process  for  extracting  the 
•  >rc  and  cheapening  costs.  A  very  favourable 
feature  of  the  Rand  has  always  been  the  absence 
of  any  kind  of  secrecy  as  regards  methods  of 
working — (Hear,  hear)- — and  the  Chemical  and 
Metallurgical  Society  has  done  excellent  work 
in  helping  and  stimulating  further  effort.  During 
the  last  12  or  15  years  I  have  on  three  or  four 
occasions  had  the  privilege  of  coming  here 
and  seeing  the  work  that  is  going  on.  The 
visits  I  have  paid  have  been  all  too  short,  but 
they  have  all  been  exceedingly  interesting  and 
instructive.  Over  and  above  the  technical  side, 
there  has  also  been  the  added  interest  of  seeing 
the  growth  of  the  place  and  country.  The  last 
time  I  was  here  the  great  topic  of  conversation 
-  the  Union  of  South  Africa,  and  now  it  it  is 
an  accomplished  fact.  To  you  who  live  on  the 
spot  that  which  has  been  accomplished  may  seem 
ordinary,  but  to  us  who  live  at  a  distance,  it 
appears  most  wonderful  to  find  that  people  who 
only  a  few  years  ago  were  shooting  each  other, 
are  now  pulling  together  to  make  a  great  country 
of  South  Africa.  1  regard  the  Rand  as  an  excel- 
lent place  for  you,  gentlemen,  to  exercise  your 
special  skill.  The  mines  are  good  and  the 
climate  is  good,  two  exceedingly  important 
factors.  Of  course  you  know — the  point  has 
been  spoken  of  to-night — there  are  drawbacks. 
F<  r  instance  there  is  the  unhealthiness  of  the 
mines  to  which  allusion  has  been  made,  but  I 
firmly  believe  that  the  difficulties  can,  to  a  great 
extent,  be  got  over  and  in  getting  over  these 
difficulties.  I  feel  confident  that  not  only  are  you 
doing  good  to  the  worker,  but  you  are  doing  an 
enormous  amount  of  good  to  the  industry  itself. 
It  is  getting  late,  gentlemen,  and  I  will  not  detain 
you  with  more  remarks,  but  I  will  thank  you  for 
the  very  cordial  way  in  which  you  have  res- 
poaded  to  the  toast  of  the  Kindred  Societies,  and 
for  your  very  enjoyable  entertainment  tonight. 
-  (Applause). 

Mr.  R.  N.  Kotze  :  Before  we  disperse  to-night, 
there  is  one  more  toast  that  remains  to  us,  I  have 
ked  to  propose  the  health  of  "  Our  Chair- 
(applause) — not  only  as  representing  the 
whole  of  your  institution  and  also  for  the  way  in 
which  he  has  fulfilled  his  duties  as  Chairman  and 
entertained  OS  to-night.— (Applause". 

The   President:   I  thank  you  very  much   for 

yor.r  great  cordiality  in  drinking  this  toast  which 

rt    of    extra    turn,    though  I  think   it  is 


absurd  to  say  that  I  am  a  good  chairman,  or  a 
jolly  good  fellow,  for  I  am  really  rather  a  can- 
tankerous sort  of  individual  ;  but  there  is  some- 
thing to  be  said  for  the  toast,  namely,  that  it 
gives  you  an  excuse  for  a  dock  an  doruis.  I'll 
tell  you  something  about  that  !  It  was  originally 
a  stirrup-cup,  a  parting  glass  on  the  threshold,, 
and  it  was  not  charged  for.  Now  just  try  that 
on  with  the  waiters — (laughter).  I  am  sorry 
the  Ministers  were  not  able  to  come  this  evening, 
but  after  all  it  has  been  a  good  affair.  Although 
we  have  not  had  any  of  the  Ministers  with  us,  we 
have  had  several  very  eminent  politicians  and  I 
think  our  meeting  has  not  been  less  interesting 
than  usual.  I  certainly  ought  not  to  forget  to 
mention  that  if  there  has  been  any  success,  the 
whole  of  the  credit  lies  with  Mr.  Rowland  who 
organised  the  thing.  I  thank  you  very  much  — 
(Applause.) 

Mr.  Fred.  Rowland,  in  response  to  repeated 
calls,  said  :  I  am  not  a  talker,  but  I  thank  you 
very  much.  This  work  falls  to  my  share  and  I 
am  very  pleased  to  do  it.  It  is  now  half-past 
eleven  and  I  think  it  is  time  we  all  went  home. 


Contributions  and  Correspondence. 

A  WORD  ON  PRECIPITATION. 


In  Mr.  J.  Hay  ward  Johnson's  contribution  to 
the  discussion  on  Mr.  F.  D.  Phillip's  paper*  he 
says:  "During  the  discussion  of  the  paper  no 
mention  has  been  made  of  any  of  these  bad 
effects,  one  of  which  is  to  cause  the  zinc  to  be 
covered  with  an  apparently  white  metallic  deposit 
giving  the  zinc  the  appearance  of  being  newly 
cut  or  cleaned  of  all  other  deposits,  whereas  on 
examination  it  is  found  to  be  a  coating,  and  all 
action  ceases." 

What  is  usually  done  is  to  stuff  the  lower  com- 
partments with  new  zinc,  and  the  coated  zinc  is 
left  lying  dormant  until  it  goes  into  the  acid  tub. 

I  take  it  out  and  soak  it  in  a  weak  solution  of 
sulphuric  acid  for  about  five  minutes.  The 
solution  must  be  sufficiently  strong  to  give  a 
brisk  action  on  the  zinc.  Then,  with,  and  often 
without,  another  wash  in  clean  water,  it  is 
returned  to  the  heads  of  the  boxes,  and  it  starts 
doing  its  work  straight  away.  I  sometimes  give 
it  a  little  extra  lead  acetate. 

On  a  big  plant  this  could  be  done  by  running 
sufficient  water  through  the  box  to  replace  the 
cyanide  solution,  and  then  adding  a  strong  dip 
of  sulphuric  acid  to  the  compartments  containing 
the  "dead"  zinc. 

The  reverse  action  Mr.  Hayward  Johnson 
speaks  of,  seems,  when   it   starts,  to  infect  the 

*  See  this  Journal,  Vol.  XL,  Oct.,  1910,  p.  — . 
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whole  of  the  zinc  in  the  box.  It  may  be  that 
the  adverse  conditions  which  have  started  it, 
have  also  affected  in  a  lesser  degree  the  lower 
compartments,  but  it  seems  to  me  to  be  a  reverse 
action,  which  starting  in  the  first  compartment, 
soon  spreads  right  down  through  the  box. 

The  following  may  be  of  interest  : — We  have 
here  three  slime  precipitation  boxes  ;  two  ;ire 
of  wood  and  the  other  of  iron.  They  run  under 
identically  similar  conditions,  but  we  get  l>etter 
results  from  the  iron  one.  On  cold  mornings  the 
tails  of  the  wooden  boxes  occasionally  show  a 
trace  of  gold  by  coloration  test,  but  the  iron  one 
has  never  given  any  trouble. 

Mather  Smith 
Barberton,  April  1911. 
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CHEMISTRY. 

THE   Work    OF    THE    CHEMICAL    LABORATORIES 

ok  the  Bureau  of  Mines.— "  This  work  is 
divided  anions  a  number  of  separate  laboratories, 
each  carrying  on  its  own  lines  of  work  under  the 
direction  of  its  own  chief,  the  whole  forming  a  group 
of  more  or  less  independent  units.  The  relation  of 
the  work  of  t he  several  chemical  laboratories  to  that 
of  the  other  departments  of  the  bnrean  varies  with 
individual  cases.  In  general,  however,  the  problems 
of  the  chemists  are  closely  connected  with  thjose  "i 
the  mining  and  mechanical  engineer-. 

Thrjuei  testing  laboratory  is  occupied  mainly  with 
the  analysis  and  calorimetric  testing  of  fuels,  includ- 
ing coal,  coke,  lignite  and  peat.  In  addition  to 
analyzing  samples  of  all  fuel-  used  in  tin-  boiler  and 
gas  producer  tests  of  the  bureau,  ultimate  analyses 
and  calorific  value  determination-  arc  made  on  mine 
samples  of  coal  collected  ai  various  places.  The  data 
on  these  latter  tests  are  of  value  in  establishing  the 
composition  and  beating  value  of  the  coals  in  con 
nection  with  i  he  classification  of  the  coal  fields  of  the 
United  state-. 

In  addition  t  >  the  laboratory  a'   Pittsburg,  there  is 

located  in  Washington,  !>.  ('..  a  laboratory  in  which 
are  tested  samples  of  coal,  delivered  to  the  various 
buildings,  arsenals,  navy  yards  and  military  posts 
within  t lie  District  of  Columbia  and  in  various  parts 
of  the  country,  and  of  the  coal  purchased  bj  tin 
I'an. in  a  Railroad. 

Fusibility  and  Clinkering  of  Coal  Ash  In  the  use 
of  coal  under  -team  boilers,  the  property  next  in  im- 
portance to  it-  calorific  value  is  perhaps  t  he  fusibility 
of  it"  ash,  Indeed,  some  coals,  which  have  a  high 
heating  value,  are  worthless  for  making  -team  on 
account  of  their  tendency  to  clinker  and  adhere  to 
the  grate  bars,  The  relation  between  the  fusibility 
and  clinkering  properties  of  coal  ash  and  its  chemical 
and  mineralogical  composition  i-  now  being  inv< 
gab  d. 

1 1  is  interesting  to  note  thai  TiO   was  found  in  all 
the  clinkers  examined  in  amonnta  varying  from    I 

Determinations  of  the  fusion  point  o\  various 
ashes  give  values  ranging  from  1,160  C.  to  1,400  • 

f  'In  mist i  y  iif  Petroleum  Terhnt  The  bun 

i-  making  a  study  of  the  commercial  bod  ie*»  contained 
in  the  crude  petroleums  of  the  L'nited  8l  the 


methods  for  their  separation  and  purification  and  of 

their  economic  u-e-.      The  California   fields,    because 

of  their  showing  at  this  time  the  greater  promise  of 
a  large  and  continued  production,  their  proximiti  to 
naval  stations  and  the  peculiar  adaptability  of  their 

product  a- a   maritime  and   a    locomotive   fuel, 

been  -elected  for  lir-t  study.  Besides  the  determina- 
tion of  the  properties  and  u-e- of  the  various  products 
of  the  petroleum-  of  the  country,  an  investigation  is 
being  made  of  the  processes  of  distillation  and  of  the 
methods  of  refining. 

Combustion  Invt  ttigations, —  The  proce— e-  of  com- 
bustion in  the  boiler  furnace-  are  being  investigated 
in  a  furnace  specially  designed  for  the  purpose,  By 
taking  simultaneous  -ample-  of  the  combustion 
8,  the  progress  of  the  reaction-  may  l>e  followed 
and  the  time  on  -pace  necessary  for  "the  complete 
combustion  of  various  coals  and  under  varying  con- 
ditions of  operation  may  l>e  determined. 

The  process  of  producer  gas  formation  i-  l«-ing 
Btudied  from  a  physico-chemical  standpoint,  and  an 

attempt  will  be  made  to  apply  on  a  commercial  - 

the  results  of  laboratory  experiment-  on   the  ral 
formation  of  carbon  monoxide  and  water  gas. 

The  Composition  of  ('mil.  <>ur  scientific  know, 
ledge  of   the   chemical   character    of    coal    i-    limited 

almost  entirely  to  it- chemical  analysis  and  its  adap- 
tation to  certain  industrial  operations.  The  object 
of  one  <if  the  investigations  of  the  bureau  i-  the 
isolation  and  identification  of  some  of  the  consti- 
tuents of  coal.     By  the  use  of  inert  solvents  it   baa 

been  found  possible  to  extract  a-  much  a-  86      of  the 

original   coal.     A   number  of    different    substai 
have  been  isolated  and  the  analysis  and   molecular 
weights  of  -oine  of  these  substances  have  Keen  deter- 
mined.    In    a    few    oases    it    i-   believed   that    the 
material-  are  practically  pure  substances. 

Tin  Volatile  Matter  of  Coal.  The  quantity  and 
composition  of  the  gases  evolved  from  various  coals, 
when  heated  to  temperatures  of  from  4011  to  |,uoo 
C,  have  been  determined.  In  the  experiments 
which  are  now  in  progress  particular  attention  will 
he  given  to  the  influence  of  tin-  rate  of  beating  on  the 
character  of  the  gases  produced  :  to  the  initial  com- 
position of  the  gases  at  the  in-tant  of  liberation  and 
(O  the  the- mill  decomposition  of  the-e  ^a.-es  duiini; 
passage  over  heated  -urf 

Weathering  and  Deterioration  of  I 
operation  with  the  Navy  Department,  the  Panama 
Railroad  Company  and  the  l  niversity  of  Michigan, 
the  Bureau  1-  conducting  an  extensive  series  of  tests 
on  the  deterioration  of  various  coals  in  storage  both 
in  tl pen  air  and  when  sujbmerged  in  fresh   water 

and  -ea  wati  r. 

The  Accumulation  of  Gas  from  The  quan- 

tity and  rate  of  formation  ol  inflammable   gas  from 
freshly    mined    coal,     at     ordinary     tompei 

ami  the  rate  of  absorption  of  oxygen  by  the  coal  I 

been  determined. 

///.  Spontaneout  Combustion  "/  Coal   1-    tains   in 
I  by  the    Bureau,     Statistical    informal 
will  be  combined  with  the  remits  obtained  in 
laboratory , 

Tin    !'••■  ''in    Mi 

1 .      Tin-  factoi  -  _•"»  erning  t  he   ; 
ition  or  extinguishing  of  fires  in  mine*  are  being 

investigated.     Chief  among  tl iu 

temperature  and  in  the  •  ■  intent   ol   the   sol 

rounding  at  inosphi 

! 
pies  from   normal   mine  the 

II  |,  follow  in;.'  explo-imi-,  fron 

ami  fi burn  in  r  uti 
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eular  attention  has  been  given  to  the  detection  of 
small  amounts  oi  carbon  monoxide.  By  analyzing 
samples  during  t  lie  progress  of  mine  tin's,  the  chemist 

assisted  iii  combating  lives.  Tlie  effect  of  varia- 
tions of  barometric  pressure  on  the  exudation  of 
methane  and  the  influence  of  carbon  dioxide  on  the 
explosibility  of  mine  gases  are  being  investigated. 

nistry  of  Explosives.—  Chemical  analyses 

made  of  all  explosives  submitted  to  the  Bureau 
for  test,  of  the  products  of  combustion  of  explosives 
and  of  electric  detonators,  blasting  caps  and  fuses. 
All  explosives,  blasting  caps,  electric  detonators  and 
fuses  purchased  by  the  Isthmian  Canal  Commission 
are  inspected  by  representatives  of  the  Bureau,  and 
all  shipment-  of  such  explosives  are  sampled  and 
analyzed. 

It usl  Explosions. — The  two  greatest  sources 

langer  encountered  in  mining  operations  are  the 
explosive  gases  given  off  by  the  coal,  and  the  hnely 
divided  coal  dust  which  exists  throughout  most  coal 
mines.     The   lirst   danger  can   be  overcome  by   in- 

i-ing  the  ventilation  in  the  mines.  Unfor- 
tunately, this  increases  the  danger  from  the  coal 
dust  by  the  removal  of  its  moisture. 

A  laboratory  method  has  been  devised  to  test  the 
inflammable  character  of  samples  of  coal  dust,  and 
to  classify  them  according  to  their  inflammability. 
Thi-  method  is  based  on  determining  the  amount  of 
combustion  which  takes  place  when  clouds  of  dust 
of  the  same  density  are  ignited  under  the  same  condi- 
tion-, the  amount  of  combustion  being  determined 
by    the    pressure    developed    within  the    explosion 

•1.  In  this  way  it  is  possible  to  obtain  results 
on  any  one  sample  of  coal  dust  which  agree  to  3 '5% 
oi  the  total  pressure  developed. 

( die  of  the  proposed  means  of  lessening  the  inflam- 
mable character  of  coal  dust  is  to  add  a  non-inflam- 
mable dust.  The  laboratory  method  used  to 
investigate  the  inflammability  of  coal  dust  has  been 
extended  to  various  percentages  of  coal  dust  and 
finely  ground  shale  in  order  to  determine  to  what 
extent  the  combustion  is  limited  by  the  presence  of 
the  inert  dust.  The  experiments  indicate  that  a 
marked  diminution  of  pressure  is  not  obtained  until 
about  25%  of  inert  dust  is  added,  the  pressure  then 
falling  oil  rapidly  with  a  further  increase  in  the 
amount  of  shale  dust  addtd." — D.  J.  K.  Clement, 
Metallurgical  ami  Chemical  Etiginetrmq,  Vol.  9, 
2,  90,  Feb.  1911.     (J.  A.  W.j 


METALLURGY. 

1  KUKRI  iai.  Classification  of  Fuels.  —  "  Fuels 
in  their  natural  state  may  be  classed  as  (1)  gaseous, 
(2)  liquid,  ami  (3)  solid.  'Under  the  third  class,  coal 
only  will  be  considered  in  this  paper. 

Coal  is  technically  classified  as  anthracite,  semi- 
bituminous,  bituminous,  and  lignite. 

In  the  commercial  classification  of  fuels,  coals  are 
known  a-     li  steam,  (2)   by-product  coking,  (3)  pro- 

rfl1"  ')  illuminating  gas,  (5)  cement,  and  (6) 

dome-tic. 

m  coal  constitutes  more  than  50  percent,  of 
all  coal-  mined,  and  covers  a  wide  range  in  quality. 
Por  -team  production  all  kinds  of  coal  are  used,  with 
the  following  ran»e  in  analytical  values  :— 
Volatile  matt.-r,  from  15%  to  42%. 
A  -li.  from  4%  to  I- 

.  Iphnr,  from    s     to  .", 

British  thermal  unit-,  from  9,000  to  14,800. 

Anthracite  i-  not  included  ami   will   be  eliminated 

from    further   consideration,    as    it-    use  is   confined 

principally  to  the  large  cities  and  densely  populated 

.i'U  along  the  eastern  seaboard  of  the  United 


States,    where    local    conditions    determine    almost 
entirely  the  fuel  to  be  used. 

Steam  coals  may  be  subdivided  into  locomotive, 
steamship,  and  stationary  power  plant  fuels. 

Locomotive  fuel  is  required  to  meet  lapidly  the 
maximum  variations  in  demand  for  steam,  and  a  coal 
which  will  deliver  a  considerable  portion  of  its  total 
heating  value  in  the  shortest  possible  time  is  the 
most  satisfactory.  This  requirement  is  best  met  by 
gas  coal,  as  it  will  give  up  about  one-third  of  its 
total  heat  within  two  minutes  after  firing,  due  to  the 
liberation  and  combustion  of  the  volatile  matter. 
The  remaining  fixed  carbon  maintains  a  constant 
temperature  by  its  practically  uniform  rate  of  com- 
bustion. 

That  the  manner  of  firing  and  the  condition  of  the 
locomotive  are  the  ruling  factors  in  'smoky'  or 
'  smoke-less  '  operation  of  locomotives  with  gas  coal 
has  been  proved  by  some  of  the  leading  railroads.  In 
such  cases  three-quarter  gas  coal  is  used  with  very 
satisfactory  results,  and  almost  smokeless  com- 
bustion. 

To  avoid  excessive  smoke,  low  volatile  coals  of 
high  heating  value  are  often  used,  but  they  do  not 
burn  as  quickly  as  gas  coals,  a  shortcoming  compen- 
sated for  by  the  reduction  in  smoke. 

Aside  from  regions  where  low-volatile  coal  is  the 
most  available  fuel  and  localities  where  strict  smoke 
laws  prevail,  low  volatile  coal  is  used  by  some  rail- 
roads on  certain  passenger  runs  in  order  that  the 
quantity  of  smoke  may  be  more  easily  kept  at  a 
minimum. 

While  high-ash  coal  is  not  especially  desirable  in 
locomotive  fuel  it  is  used  with  very  satisfactory 
results,  due  to  the  readiness  with  which  the  ashes 
can  be  removed  from  the  firebox  as  well  as  to  the 
increased  grate  surface  with  which  recent  locomo- 
tives are  provided.  For  locomotive  fuel,  sulphur  in 
coal  need  be  given  no  serious  consideration.  'J  he 
belief  that  locomotive  coal  must  be  lumpy  or  screened 
is  gradually  disappearing. 

Owing  to  the  strong  draught  in  a  locomotive  firebox 
a  large  proportion  of  fine  coal  is  objectionable,  as 
considerable  of  it  may  be  carried  through  the  flues 
without  combustion.  The  tendency  to  exaggerate 
tne  extent  of  such  loss  is  due  largely  to  prejudice 
against  any  but  lumpy  coals  for  locomotive  use. 

Steamship  fuel  is  required  to  meet  a  steady 
demand  for  steam,  as  the  boiler  load  remains  practi- 
cally constant  once  the  vessel  is  under  way.  For 
such  service  a  fuel  high  in  heat  units  and  having  a 
practically  uniform  rate  of  delivery  of  its  heat  units 
is  best  adapted.  Low-volatile  coals  are  most  desir- 
able for  steamship  fuel,  and  nearly  all  vessels  of  the 
trans-Atlantic  trade  and  of  the  United  States  navy 
have  adopted  such  fuel. 

Practically  the  entire  tonnage  of  low'  volatile  coal 
reaches  the  market  as  run-of-mine,  consequently  the 
percentage  of  small  coal  is  considerably  in  excess  of 
that  in  a  similar  quantity  of  run-of-mine  bituminous 
coals  ;  but  this  is  not  objectionable  in  steamship 
operation,  because,  with  the  draught  much  less  than 
in  locomotive  operation,  the  loss  due  to  unburned  coal 
is  small. 

On  some  freight  vessels  sailing  the  Great  Lakes 
mechanical  stokers  have  been  installed  that  use 
slack  of  bituminous  coals  with  satisfactory  results, 
as  far  as  can  be  learned. 

The  chemical  analysis  for  steamship  fuel  would  be 
within  the  range  of  percentage  values  given  for  loco- 
motive fuel — specifications  usually  requiring  ash 
under  10%,  sulphur  about  2%  or  under,  volatile 
matter  approaching  the   lower  limit,    and   British 
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thermal  units  near  the  upper  limits.     Sulphur   con- 
tent is  of  no  importance,  and  the  requirement  of  2 
or  under  must  he  met  t<»  satisfy  the  purchaser  rather 
than  because  of  any  detrimental  effect  the  sulphur 
may  have  on  the  fuel  value  of  the  coal. 

The  load  of  large  central  power  stations  usually 
varies  greatly,  and  to  meet  the  peak  loads  th<'  fuel 
must  generate  steam  quickly.  The  advantages  of 
meeting  this  demand  by  using  a  coal  which  will  ^i\i- 
up  a  large  portion  of  its  heat  units  in  the  least  time 
alter  firing  becomes  more  apparent  as  the  boiler  load 
and  capacity  approach  an  equality. 

The  selection  of  coal  for  large  power  plants  in 
densely  populated  districts  i^  influenced  by  the 
smoke  laws  operative  in  such  localities,  and  to 
comply  with  the  law  low-volatile  coals  are  given 
preference. 

In  boiler  plants  fired  by  mechanical  stokers  in  the 
eastern  United  States,  low-volatile  run-of-mine  coal 
is  used,  crushed  so  that  no  piece  exceeds  3  in.  in 
size. 

In  the  central  section  the  prevailing  practice  in 
large  plants  is  stoker-fired  boilers,  using  slack  or 
screenings  of  bituminous  coal.  Fuel  of  this  si/e 
avoids  the  necessity  of  crushing,  and.  for  the  greater 
portion  of  the  time,  affords  practically  Bmokeless 
operation.  Bituminous  slack  is  capable  of  meeting 
sudden  changes  in  load  more  readily  than  low- 
volatile  coal,  and  allows  more  uniform  operation 
under  widely  varying  plant  loads. 

Where  freight  is  the  larger  part  of  fuel  cost,  the 
highest  quality  of  coal  is  the  hest  investment  for  the 
pui chaser,  as  the  cost  of  transporting  coals  of  any 
quality  for  the  same  distance  would  be  identical. 
For  this  reason  principally,  the  eastern  United 
States  is  the  great  market  for  the  best  grades  of 
low-volatile  coal.  In  the  central  section  slack  i-  the 
cheapest  fuel  obtainable. 

If  the  use  of  low-volatile  coal  is  advantageous  in 
large  boiler  plants  equipped  with  mechanical  stokers, 


the  peak  loads  are  usually  provided  for  by  having 
ample  boiler  capacity.  In  small  power  plant-  with 
hand  firing,  the  si/e  of  coal    i-  considered   of   impor- 


tance. In  rare  instances  do  such  plants  have  the 
variations  in  load  commonly  found  in  large  power 
stations.  Taking  into  consideration  steam  fuels 
used  in  the  various  regions,  it  is  found  that  they 
cover  the  entire  range  of  chemical  values,  but  in 
some  small  plant- a  coal  low  in  ash  i-  desirable  on 
account  of  furnace-grate  arrangement. 

Smoke  prevention  is  frequently  of  mnch  import- 
ance. Care  in  manner  of  firing  and  selection  ot  coal 
will  usually  permit  of  operation  within  the  require- 
ments of  the  smoke  laws. 

For  by-product  coking,  requirements  as  to  quality 

are  far  more  strict  than  for  Bteam  coal,  the  rang! 

sulphur  being  confined  to  rather  narrow  limit-.     In 

the    by-product      process     coal     is    coked    in    such     a 
manner    that    the    gas,    tar,    and    ammonia    are    re 
covered.    Gas   i-   sometimes  the  principal  product 

and  the  ammonia,  tar,  and  coke  are  the  by  products. 
A  satisfactory  by-product  coal  mii-t  bench  in  gas, 

ami  meet  certain  requirements  a-  to  quantity  ot 

some  of  it-  constituent  element-,  the  limit-  ot  which 
are  determined  largely  by  the  purposes  lor  which  the 

coke  is  to  be  need.  This  mean-  that  gas  coals  are 
most  desirable  for  such  use.  While  many  low-vola- 
tile coal-  u  ill  yield  a  satisfactory  coke,  their  yield  of 
gas  i-  low.  ami  bituminous  coal-  other  than  gascoajs 

are  unsuited,  because  they  are  non-coking  and  their 

gas  lack-  the  rich  illuniinant  found  in  -tiictly    ' 

coals. 


Where  illuminating  gas  is   the  principal   feature 

and  the  coke  i-  not  intended  lor  u-e  in  iron  manu- 
facture, limits  of  sulphur  are  not  so  closely  drawn, 
although  it  is  difficult  to  purity  gas  made  from  high 

-ulphnr  coal.  1  or  over  ot  sulphur  in  coal  has 
been  used  in  Buch  plants,  the  coke  being  used  t"i 
-team  and  dome-tic  purpo 

lor  by-product  operation  in  connection   with   -' 
plants,  -ulphur  limn-  in  coal  are  ordinarily  placed 
at  1*50     as  a  maximum,   with  an  average  valui 

about   1        to  I  -_'."> 

The  standard  range  for  coal  for  by-product  u-e  i- 
•  i     to  7*50    a-h,  which  produ  ike  ranging  from 

9      to  II       in  a-h.      A-h  I-  objectionable    in   coke   for 

iron  making,  a-  it-  final  appearance  i-  in  the  form  of 
slag,  which  requires  heat  tor  it-  production,  lepre- 
Benting  so  much  loss  of  heating  value  and  in  part 
explaining  why  limit-  have  been  established. 

in  general,  the  range  of  analytical  values  i"i  by- 
product coal-  would  be  represented  by  : 

Volatile  matter,  from  28     to  :;s 

Ash,  from  tl     to  7-60'  . 

Sulphur,  from  minimum  to  1*50     for  coke  used  for 
metallurgical  purposes.     From    minimum    to  2 
ike  not  intended  for  metallurgical  purposes. 

Fuel  for  producer  gas  covers  a  wide  range  in 
values,  especially  since  gas  engines  are  meeting  with 
increased  favour  a-  prime  mover-. 

Producer  gas  found  favor  by  supplying  the  demand 
for  cheapei  Fuel,  and  is  used  principally  for  metal- 
lurgical and  power  purposes,  although  it  is  applicable 

for  kiln-burning  of  clay  products,    lime    cement,   and 

firing  steam  boilers.  The  principal  u-e  of  producer 
gas  is  in  the  manufacture  of  -ted,  which  requires  a 

coal  ranging  from    a   minimum    to    1*5     -in   sulphur 

content. 

All  coal-  will  produce  about  the  same  quantity  oi 
producer  gas,  but  in  metallurgical  pn  gaseoal 

i-  preferred,  for  the  reason  that  it-  gas  burn-  with  a 
long  Same,  giving  more  uniform  distribution  of  beat 
at  high  temperature. 

Other    bituminous    coal    from    which   the   demand 

could   be  supplied,  and    satisfactory    temperatures 

obtained,  have  a  prohibitive  -ulphur  content.     The 

-election  of  fuel  for  producer   gas    l-    limited     by    the 

u-e  to  be  made  of  the  gas  ami  the  type  <>i  producer. 

Producers  are  classified  according  to  tbeii  method 
of  operation  a-,  1 1)  suction,  (2)  pressure,  and  :i  don  n 
draft. 

The    suction    producer    ha-    found    application     in 

-mall  plants  operated  by  gas  engines,  ami  the  fuel 
ha-  been   limited  almost    exclusively    to  charcoal, 

anthracite,  and  coke,  oi   fuels  w  I gM  i-  Ire-    from 

tar,  which  1-  very  objectionable  in  gas-engine 
operation. 

Pressure  prodnoers  are  operated  nndera  low  m 
sure  produced  by  a  blast  oi  -team  and  an.    Tin-  is 
the  type  generally  used   for  metallurgical  pur* 

wheie  the  ;;is  i-  u-ed  dii.ct  from  the  producers  and 
tar  is  not  objectionable. 

I  ..i  gas-engine  use  the  gas  it  stored  and  the  tar 

removed  before  passing  to  the  engine,  and   lignite, 

and    bituminous  coals,  as  well  u  charcoal, 

coke,  and  anthracite,  ma]   be  ■atiafaetorilj   u-ed  in 

this  t\| I  producer. 

Test-  with  a  pressure  producer  conducted 
I  nited  state.  Geological  Survey  at    the    various 
government  testiug  plants  have  shown  torj 

results    with    fuel-    ranging    widely    in    a1 

value-,  a-  folio*  -  ; 

Moisture,  i  i volatile   matter,  from 

9-70  to  42-50     ;  fixed  carbon,  from  23  80  In 

h,  from  •-•'7"  t"  23  i"     i  sulpha 
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It  is  reported  that  bone  coal  containing  44%  of  ash 
produced  a  gas  affording  economical  gas-engine 
operation,  and  that  any  coal  of  commercial  value 
can  be  successfully  used. 

Down-draft  producers  made  their  appearance  after 
the  pressure  producers.  These  fix  the  tar  as  a  per- 
manent gas,  thus  making  use  of  all  the  volatile 
matter  and  preparing  it  for  immediate  gas-engine 


u -c. 


Gas  producers  are  utilizing  more  and  more  the 
interior  grades  of  fuel,  and  at  present  are  operated 
with  fuels  covering  the  range  from  anthracite  to 
charcoal  ami  peat. 

In  illuminating  gas  manufacture,  practically  all 
plants  specify  a  screened  gas  coal  of  low  sulphur 
content. 

Three-quarter-inch  screened  coal  is  specified  for 
several  reasons  : 

1.  1 1  can  be  gasified  in  less  time  than  run-of-mine 
coal. 

•_'.    It  is  lower  in  sulphur  than  run-of-mine  coal. 

3.  Charging  of  retorts  by  band  is  readily  accom- 
plished. 

Low  sulphui  is  required  that  the  gas  may  be 
purified  to  meet  the  requirements  of  the  law. 

The  commonly  accepted  standard  of  analytical 
values  for  illuminating  gas  coal  would  be  approxi- 
mately represented  by  the  following :  Volatile 
matter,  from  32  to  37%  ;  ash,  from  6  to  8%  ;  sulphur, 
not  to  exceed  1'50%. 

The  u>ual  standard  for  yield  of  gas  is  an  average 
of  10,000  cubic  feet  per  ton  of  2,000  lb.  of  coal,  with 
an  average  candle  power  of  18. 

Coal  for  cement  burning  is  reduced  to  a  powder 
before  being  used,  hence  slack  coal  is  generally  used 
because  of  its  low  price  and  the  readiness  with  which 
\\t  can  be  reduced.  The  essential  requirements  are 
that  the  fuel  be:  (1)  Sufficiently  high  in  volatile 
combustible  matter  to  insure  quick  ignition  ;  (2)  suf- 
ciently  high  in  heating  power. 

While  the  maximum  sulphur  content  of  cement  is 
definitely  fixed,  the  sulphur  in  the  coal  has  not  been 
closely  limited,  as  it  does  not  enter  into  combination 
with  the  cement  as  long  as  proper  kiln  temperatures 
are  maintained.  As  the  impurities  of  some  coals  are 
approximately  cf  the  same  composition  as  the 
'••merit,  no  strict  limits  have  been  placed  on  the 
amount  of  ash  in  such  coals,  but  high  ash  percen- 
tages reduce  the  heating  power,  and,  for  this  reason 
only,  a  low  ash  content  is  desired. 

1  .  i-  coals  have  been  found  to  give  best  results  in 
cement  burning,  as  they  arc  high  in  volatile  matter, 
which  has  a  bigfa  beating  value  with  long  flame  of 
quick  ignition  ami  maximum  temperature  at  a  short 
distance  within  the  kiln. 

If  coal  which  ignites  slowly  is  used,  ignition  takes 
place  too  fur  inside  tin-  kiln,  giving  the  zone  of 
maximum  temperature  at  such  a  distance  from  the 
firing  end  that  difficulties  are  encountered  in  secur- 
ing propei  clinking  of  the  cement,  besides  increasing 
K,--  of  heal  due  to  the  waste  gases  leaving  the  kiln 
at  a  high  temperature.  While  <:as  coals  are  con- 
sidered tie-  best  for  cement  burning,  other  high- 
volatile  bituminous  coals  are  used  satisfactorily. 

Do  >al  must  meet  consumers'  requirements 

•id  u  prepared  as  lump,  egg,   and   nut. 
structure  and    Buffering   the  minimum 
amount    >i   lireakage  in  handling  will  meet  domestic 
reqnirem  ut-  most  satisfactorily.     It  should  be  non- 
coking  pe  burning,  so  that  its  heat  is  given  off 
bly  a.«h  should  be   small   in    quantity    and 
from  'linker. 


Export  bituminous  coal  must  be  in  large  sizes  and 
of  firm  tough  structure,  that  it  may  reach  its  des- 
tination in  large  sizes  with  minimum  amonnt  of 
breakage.  This  coal  is  usually  passed  over  H  in. 
screens  before  shipment  from  mines. 

With  the  low  volatile  or  semibituminous  coals 
which  produce  a  large  amount  of  fine  coal  in  mining, 
size  of  coal  for  domestic  purposes  is  obtained  by 
screening.  For  export  these  coals  are  usually 
shipped  as  run-of-mine. 

In  general,  the  preparation  of  coal  for  market 
by  the  removal  of  slate,  bone  and  sulphur  balls,  is 
of  importance  to  the  producer  as  Avell  as  the  pur- 
chaser. It  is  of  importance  to  the  producer  in 
extending  his  market  by  maintaining  the  reputation 
of  the  coal  he  produces  at  a  high  standard,  and  to 
the  purchaser  that  he  may  receive  the  greatest  fuel 
value  for  the  money  expended. 

Sulphur  balls  produce  about  one-third  as  much 
beat  in  burning  as  the  same  weight  of  coal,  and  on 
this  basis  alone  are  not  so  objectionable  as  other  im- 
purities, which  have  no  heating  value  whatever. 
They  are  objectionable  on  account  of  difficuky  in 
handling  the  clinker  they  produce. 

The  impurities  without  heating  value  go  to  in- 
crease the  amount  of  ash,  and  represent  so  much 
worthless  material  at  the  same  price  and  freight  rate 
as  the  coal.  As  transportation  is  usually  the 
greater  portion  of  cost  of  coal  to  the  consumer,  the 
importance  of  removing  as  much  free  impurities  as 
possible  is  readily  apparent. 

The  selection  of  coal  to  be  used  for  any  particular 
purpose  is  dependent  upon,  cost  to  the  consumer, 
limitations  imposed  by  smoke  law-s,  and  fuel  value. 
The  fuel  value  is  greatly  influenced  by  the  readiness 
with  which  clinker  is  formed  from  the  ash,  the 
greater  the  freedom  from  clinker  the  greater  is  the 
recoverable  'fuel  value.' :'—R.  E.  RlGHTMlRE, 
West  Virginian  Mining  Institute. — Mines  and 
Minerals,  Feb.,  1911,  p.  397.     (A.  R.) 


An  Early  Cyanide  Plant.— "  One  of  the  first 
plants,  if  not  actually  the  pioneer  plant  to  treat  ore 
on  a  commercial  scale  by  the  cyanide  process  was  built 
near  the  Calumet  Mine  in  Shasta  County,  Cali- 
fornia, in  1891,  by  A.  B.  Paul.  It  was  thus  described 
in  the  Mining  and  Scientific  Press,  in  the  issue  of 
October  3,  1891  :— 

'  The  plant  is  intended  solely  for  the  working  of 
the  McArthur-Forrest  process,  not  alone  on  the  ores 
of  the  three  counties  for  which  the  company  owns 
patent  rights,  but  for  all  the  ores  that  may  be 
shipped  from  all  portions  of  the  coast.  The  plant 
will  treat  10  tons  of  ore  every  24  hours,  and  is  so 
arranged  that  different  lots  of  ore  can  be  treated 
at  the  same  time.  In  the  treatment  of  the  ore,  the 
first  operation  is  drying.  It  is  then  passed  through 
a  rock-breaker  and  into  bins,  from  which  it  is  fed 
into  a  Paul  baiiBl-pulverizer,  and  when  powdered 
the  ore  is  placed  in  agitators  and  a  1%  solution  of 
cyanide  of  potassium  added.  After  an  agitation  of 
6  to  12  hours,  the  liquor  is  drawn  off  into  filtering 
tubs.  These  filters  are  of  wash-gravel  covered  with 
canvas.  The  liquor  passes  through  the  filter  and  : 
into  storage  tanks.  From  this  the  solution  is  drawn 
into  a  chest  of  zinc  filters,  each  filled  with  zinc 
shavings.  The  liquor  flows  down  through  the  first 
(box),  up  through  the  second,  down  through  the 
third,  and  so  on,  to  the  end  of  the  eight  filters.  The 
gold  is  precipitated  upon  the  zinc  shavings  in  the 
form  of  a  brown  powder.  When  desired,  the  chest 
is  unlocked  and  the  zinc  shavings  washed  in  clear 
water,    which   separates  the  gold.       When   it  has 
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settled,  the  water  is  drawn  of!',  ;in<l  the  gold,  in  the 
form  of  brown  powder,  melted  into  bars.  The  liquor 
from  the  filtering  tank  is  pumped  hack  to  the  brat 
tank,  and  sufficient  cyanide  of  potassium  added  t<» 
bring  the  solution  up  to  the  original  I  .  A- will 
be  seen,  the  process  is  very  simple;  no  roasting  of 
ores  is  needed,  and  no  high-priced  chemicals  re- 
quited, with  a  very  small  loss  of  materials  used. 
.  .  .  As  numerous  parties  have  failed  in  making 
small  working  tests  of  this  process,  it  may  not  he 
amiss  to  state  that  very  often  cyanide  of  potassium 
is  not  more  than  one-half  to  two-thirds  full  strength, 
and  it  is  therefore  necessary  to  know  the  exact  per- 
centage of  cyanide  as  well  as  to  follow  the  com- 
pany's method  of  treatment.' 

This  is  one  of  the  first  articles  descriptive  of  the 
cyanide  process  ever  published  in  a  technical  jour- 
nal. The  details  given  are  sufficiently  comprehen- 
sive to  make  the  operation  of  tin-  process  easily 
understood,  as  far  as  knowledge  of  it  went,  hut  Bub- 
sequent  development  of  the  process  proved  it  to  he 
far  from  the  simple  application  of  a  long  recognised 
fact — that  a  weak  solution  of  potassium  cyanide 
would  dissolve  gold.     Since  that  time,  the  autumn  of 

1891,  tons  of  literature  of  the  highest  type  of  classi- 
cal contributions  to  metallurgy  have  been  published, 

and  experimenters  are  still  earnestly  engaged  in  the 
Btudy  of  methods  by  means  of  which  t he  process 
may  be  still  further  improved  and  its  commercial 
application  successfully  extended  to  the  treatment 
of  tho.-e  ores  which  are  still  refractory.'-  Mining 
and  Scientific  Press,  January  21,  1911,  p.  137. 
(W.  K.  D.) 

SCRKENIN'i;    VERSUS    CLASSIFICATION     PRIOB     TO 

Concentration.— "As to  the  comparative  advan- 
tages of  screen  sizing  and  hydraulic  classification  for 
table  feeds,  there  is  room  for  intelligent  difference  of 
opinion.  In  some  cases,  an  unwarranted  prejudice 
may  he  due  to  failure  to  recognize  a  fundamental 
difference  in  tables.  In  jigging  practice,  sized  feed- 
ale  particularly  favorable  to  making  clean  gate-dis- 
charge products  while  classified  feeds  are  favorable 
to  making  clean  hutch  products.  For  vanners,  the 
evidence  is  in  favour  of  classified  feeds,  owing  to  the 
sizing  action  of  water  flowing  over  smooth  surfaces. 
In  the  case  of  reciprocating  tables,  condition-  are 
more  complex.  The  material  on  the  table  is  sub- 
jected to  a  combined  stratifying  action,  due  to  agita- 
tion, and  a  sizing  action,  due  to  the  water  Mow. 
These  influences  together  determine  the  course  of 
the  various  mineral  particles  over  the  table  and  the 
grouping  of  these  mineral  particles  varies  according 
to  the  relative  activity  of  the  two  influences.  This 
relative  activity  differs  on  different  tables  land  on  dif- 
ferent parts  of  thesaine  table),  according  to  the  number, 
depth  and  form  of  the  riffles.  Numerous,  deep,  full 
length  riffles  give  the  stratifying  action  its  maximum 
importance,    and    'sized'    feeds   are    better   adapted 

to  making  high  extraction  and  (dean  product-.  On 
smooth  surfaces,  the  sizing  action  of  the  watei   Mow 

Iiredominates,  and  classified  teed-  are  preferable, 
tetween  these  two  extremes  can  doubtless  be  found 
tables  which  will  do  equally  good  work  on  either 
class  of  feed,  if  properly  adjusted.  When  it  i-  eon 
-idered,  however,  thai  the  relative  importance  of  the 
two  influences  al   work  varies  on  most   tables  with 

the    -lope,    the    rate   ,,|    I I,    and    amount    of    watei 

used,  it  is  not  surprising  that  contradictor]    expei 
ience    i-    reported,    where    from    superficial    data. 
general  agreement  might  he  expected. 

Tin   Scopi    of  Claxsificrs  and  One    othei 

factor,  which  must  he  given  due  weight  in  any  com 


pari-on.  is  the  efficiency  of  the  'classifying'  and 
1  sizing '  operation  in  each  ease.  The  results  attain- 
able by  either  method  improve  as   the  classification 

or  sizing  approaches tl retical  perfection 

In  the  end,  either  method  must  stand  the  • 
of     conomic  utility.      Probably    mechanical    con- 
siderations bearing  directly  on  costs,  more  often  eon 
trol  the  choice  than  any  direct  advantage  in  ext 
tion  or  degree  of  concentration.  But  for  this  fact,  n 
genera]   principles   might    he  evolved,  which  would 
tend  to  standardize  null  work  in  this  respect.     Por 

installation-  w  here  the  largest  capacity  compatible 
with  (dean  products  i-    desired,    clot  i    sizing 

seems  to  have  the  strongest  claim  to  consideration. 
In  low-grade  milling  operation-  the  tendency  to 
over-load,  tables  is  very  strong,  while,  at  the  same 
time,  the  low  grade  of  the  ore  urges  extreme  sim- 
plicity of  plant.  The  number  of  instance-  in  which 
hydraulic  classification  is  favoured  under  these 
conditions,  then  erve  t<>  emphasize   the   pre- 

ponderant importance  of  the  economic  side  of  everj 
concentrating   problem."— J.    1!.    Blake,    77,. 
gineering  and  Mining  Journal  (New  York),  p.  i 
4th  Feb.,  1911.     (W.  A.  C.) 


Gold  from  Clay  Deposits         t.  new  method  of 
winning  gold  from  (lay  deposits  is  due  to  J.  J.  W.  II. 
van  der  Toorn  (German   patent   225,810).     The  pro 
es  now  employed  treat  (day  with  water  whereby 

a  good  deal  of  the  gold  is  lost,   a-    the    separation   of 

gold  from  (lay  is  very  difficult  on  account  of  the 
great  cohesion  of  the  clay.  The  new  process  trie-  to 
remove  this  cohesion.  The  gold-containing  (lav  i- 
Bpread  over  a  large  area,  dried  and  kneaded.  Then 
it  is  heated  in  a  furnace  similar  to  a  hrick  kiln,  till 
it   assumes  the  hardness  of  -tone.      The   rocklike 

masses  are  then  broken  in  a  stamp  mill  and  the  gold 

separated  in  the  usual  manner.'1  J.  J.  W.  II.  nan 
der  Toorn,  Metallurgie,  Dec.  8,  1910.  Metallurgical 
and  Chemical  Engineering,  iv.  2,  106.     (J.  A.  W.) 


Progressive  Mill  Practice  "California  i~ 
of  ten  referred  to  as  the  cradle  of  gold  mining,  and 
Buch,  indeed,  it  really  is.  hut  it  is  a  matter  of 
genera]  surpiise  that  there  is  a  tendency  in  some 
directions  in  California  to  remain  in  the  cradle. 
Particularly  is  this  noticeable  in  the  treatment  of 
,  gold  ores  of  the  state.  Other  gold-mining  regions 
throughout  the  world  have  in  their  early  history, 
almost  without  exception,  adopted  California  mill 
practices,  hut  in  many  cases  the  newer  countries 
have  promptly  drifted  away  from  the  •time  honoured 
customs'  of  California's  mill-men  and  evolved  newer 
and  better  method-  through  experimentation,  <>r 
have  applied  those  already  tried  out  in  other 
new  regions.     In  no  district   is  this  departure  from 

traditional  methods  more  radical   than    on  the  Hand. 

-  ft    the    Kami    are    relatively    simple— a 

quartz gangue  with  metallic  gold  anil  auriferous 

pyrite.     The  ore  yields  its  gold  readily  to 
mation  and  cyanidation.       \~   concentration    i-  not 
considered  n<  r  on  t  he  Hand,  t  !<■ 

reduce   COSl  .    )  ■  foi     met  hod-  of 

milling  which   would    permit    an  im  imp 

<  i  ■  1 1  \     Veer  after  year  saw  the  stamp  duty  i 
h\  various  ingenious   means,   until   now.   bj 
cmaliing  and  i<   grinding,  the  rapacit]  |»ei  itamp 

at    t  he    l.i-t     Hand   mill-,   to! 

ton-  daily,  and  even  a  highe  anlici|»a  i 

compared  with  tint  "i    t  to  <•  tons  i ■■  i  -tamp  in 
i  lalifoi  nia  mill.      I  be  gold  I 

fornia   are   mostlj    readily   amenable  m  the  simple 
methods  "i  r<  I  un    the   I.  well 
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known,  and  why  California  mill-men  do  notmakean 
effort  to  increase  mill  capacity  along  linos  similar  to 
those  that  have  been  successfully  evolved  on  the 
Kami  is  one  of  the  things  not  easy  to  understand. 
An  increase  of  stamp  duty  without  any  material  in- 
crease in  the  coat  of  power  will  certainly  result  in  a 
decrease  of  milling  cost  per  ton.  At  many  California 
mines,  by  adopting  the  re-grinding  methods  of  the 
Rand,  employing  Chilian  or  tube-mills  after  coarse- 
crushing  in  the  stamp  battery,  the  capacity  could  be 
raised  from  4  to  5  tons  per  stamp  to  10  and  possibly 
to  15  tons  per  stamp  daily,  while  making  as  large  a 
Bavins  as  by  present  methods.  It  seems  well  worth 
the  effort,  at  any  rate,  and  if  the  attempt  be  success- 
ful it  would  permit  a  stated  capacity  at  a  much 
lower  capital  expense  for  equipment." — Mining  and 
tific  Press,  Jan.  21,  1911,  p.  129.     (W.  R.  'D.) 


MILLING  at  Cobalt. — "An  interesting  feature  of 
ore  dressing  at  Cobalt,  Canada,  is  that  the  methods 
in  use  had  to  be  devised  especially  for  the  ores  of  the 
district.  No  precedent  could  be  referred  to  by  the 
metallurgist  and  it  is  greatly  to  his  credit  that  he 
has  succeeded  so  well.  At  present  thirteen  mills  are 
in  operation  by  electric  power,  and  three  more  are  in 
course  of  erection.  Wet  methods  of  dressing  are 
adopted,  and  in  some  cases  hydrometallurgy  is  prac- 
ticed to  the  extent  of  the  final  recovery  of  the  metals 
at  the  mill. 

No  two  mills  are  exactly  alike,  but  are  the  same 
in  general  principle.  For  illustration,  the  equipment 
and  practice  of  the  Coniagas  mill  may  be  taken  as 
typical.  The  ore  is  crushed  in  Blake  and  gyratory 
crushers  to  1A  in.,  then  rolled  to  f  in.  and  screened 
in  trommels.  The  coarse  is  concentrated  in  Harz 
jig-  and  the  fine  on  "Wilfley  tables.  The  residue  from 
these  is  crushed  in  30  stamps,  following  which  the 
pulp  is  thickened  and  treated  on  Deisterand  WilHey 
tables,  followed  by  a  canvas  slime  plant. 

Considerable  difficulty  was  experienced  in  the 
early  work  in  saving  values  from  the  tailings,  owing 
to  the  escape  of  small  scales  of  metallic  silver  and 
Bmaltite  which  seemed  to  have  a  great  tendency  to 
tloat  away  By  paying  more  attention  to  the  slime 
recovery  this  loss  has  been  largely  averted.  The 
average  extraction  in  the  district  is  probably  82%. 
Daring  1909  the  ratio  of  concentration  was  39  to  1. 
The  cost  of  milling  was  higher  in  1909  than  in  1910 
owing  to  the  use  of  cheaper  electric  power  in  the 
latter  year.  The  ,-,,-t  ,,i  the  work  at  the  McKinley- 
Darragh  mill  was  $1.98  in  1909,  and  is  reported  to  be 
about  $1.30  in  1910.  Power  formerly  cost  in  the 
neighbourhood  of  $150  per  hp-year,  and  is  now 
obtainable  at  about  $50. 

At  three  plants  the  O'Brien,  Buffalo  and  Nova 
ta  cyanide  plants  are  operated  in  connection 
with  the  concentration.  Dr.  .Mandy  considers  the 
success  of  this  process  as  yet  problematical.  The 
Nova  Scotia  plant  use-  j,;in  amalgamation  and  cyani- 
dation,  hut  no  figures  are  available  on  the  success  of 
this  system. 

concentrating  plants  all  treat  what  is  known 
a-  the  low  grade  ore,  containing  10  to  40  oz.  silver. 

The  high  grade  ore,  varying  from   100  to  3000  oz. 

silver,  i-  treated  in  smelters.    The  smelting  ore  is 

farther  divided  into  low  and  high   grade;  the   first 

ryingfrom  100  to  600  oz.  silver  and  the  last  from 

'xxtoz.    The  purchasers  pay  a  sliding  scale 

according    to    the    silver   content,   and   have-  various 

or  the  arsenic  content.     United   States 

-melter-   treated    g   of  the   tonnage    in    1910     and 

adion  planl  . ,|    about  32%,   the    balance 

going  '■',  England  and  Germany. 


The  ores  are  silicious  and  make  a  good  fluxing  ore 
in  silver  lead  smelting.  They  also  may  be  used  for 
converter  lining,  hut  for  this  purpose  there  are 
several  objections,  viz.,  the  arsenic  fails  to  volatilize 
completely,  and  practically  not  at  all  after  the  first 
10  min.  of  blowing,  causing  about  1"5%  of  arsenic  to 
appear  in  the  copper  ;  the  slag  is  inclined  to  be  thick  ; 
the  charge  effervesces  ow  ing  to  carbonates  in  the  ore, 
causing  high  copper  slags,  sometimes  as  high  as  15%  ; 
alumina  frequently  has  to  be  added  to  the  ore  for 
binding  ;  and  finally,  the  lime  and  iron  in  the  ore 
tend  to  rob  the  lining  of  active  silica,  leaving  less  to 
do  the  work  of  slag  production."— Dr.  Joseph  T. 
Mandy,  London  Mining  Journal,  Dec,  1910. — 
Metallurgical  and  C/iemieal  Engineering,  February, 
1911,  p.  105.     (J.A.W.) 


Milling  Native  Silver  Ore  in  Mexico.—"  The 
followiug  is  a  description  of  a  combination  of  amal- 
gamation and  cyanidation  for  silver  ore.  The  ores 
of  the  Batopilas  silver  mines  are  peculiar  in  that 
the  clean  base  minerals,  galena,  blende  and  pyrite, 
seldom  carry  more  than  4  oz.  silver  per  ton.  The 
values  occur  mostly  as  native  silver,  argentite  and 
sometimes  arsenical  silver. 

The  ore  is  sorted  into  two  classes,  the  high  grade 
native  silver  ore  which  is  treated  without  concentra- 
tion, and  the  low  grade  milling  ore  which  is  concen- 
trated. 

The  high  grade  ore  is  stamped  through  a  tine 
screen.  Some  coarse  native  silver  accumulates  in 
the  mortar  and  is  removed  and  washed  by  hand 
prior  to  smelting  and  relining.  The  screened  material 
is  amalgamated  in  pans  by  the  following  process : 
The  charge  for  a  4  ft.  pan  is  1000  lb.  ore,  15  to  17  lb. 
mercury,  4  5  lb.  cyanide  of  sodium,  about  4  oz.  lead 
acetate,  3 "5  lb.  lime,  and  1  to  1  of  stock  solution. 
The  solution  in  the  pan  then  runs  from  40  to  48  lb. 
cyanide  per  ton,  and  never  below  33  lb.  The  ore  is 
first  ground  for  six  hours  without  mercury,  when  it 
is  added  and  grinding  continued  for  10  hours.  The 
charge  is  then  run  into  a  settler  where  it  is  leached 
and  agitated,  mechanically  and  by  air,  for  12  hours. 
The  settler  is  then  washed  four  hours,  and  the  amal- 
gam and  residues  removed  and  washed  by  hand. 
The  former  is  properly  retorted,  and  the  latter  is  sent 
to  percolating  tanks,  referred  to  later. 

The  slime  washings  from  the  settler  are  thickened 
in  a  Dorr  machine,  the  clear  overflow  of  which  goes 
to  strong  solution  sumps,  and  the  thickened  under- 
flow to  Pachuca  tanks.  One  of  the  latter  is  filling 
while  the  other  is  being  agitated  and  drawn  off. 
Blaisdell  filters  are  used,  four  charges  being  put 
through  in  8  hours.  The  tailings  from  the  filter  run 
about  9  oz.  silver  per  ton. 

The  low  grade  ore  is  concentrated  50  into  1.  The 
concentrate  consists  of  pyrite,  galena  and  blende, 
with  native  silver  and  argentite.  It  is  reconcen- 
trated  into  two  classes,  high  and  low  grade.  The 
high  grade  is  amalgamated  in  a  pan,  adding  mercury 
pound  for  pound  of  silver  contained,  and  a  slight 
excess.  Grinding  proceeds  for  14  hours  before  amal- 
gamation is  started,  this  being  continued  for  2  to  5 
days.  Cyanide,  lime  and  lead  acetate  also  form  a 
part  of  the  charge,  and  the  pan  is  decanted  twice 
daily  into  the  rich  solution  sump,  the  solution  being 
made  up  again  with  stock  solution  holding  10  lb. 
KCN  per  ton.  After  6  days  the  pan  is  discharged 
into  a  settler,  where  it  is  agitated  mechanically  and 
by  air  for  six  days,  the  solution  being  decanted  once 
a  day.  The  tailings  from  the  settler  go  to  the  Dorr 
thickener,  and  thence  to  the  Pachuca  tanks. 
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The  low  grade  concentrate,  which  forms  the  l>u!k 
of  the  product  treated,  is  leached  in  the  percolating 
t;mks  referred  to  above.     The  charge  consists  oi  i 
35  to  (ii»  tons  of  ore  ;  the  chemicals  added  being  lead 
acetate,  lime  and  cyanide.     The  Litter  i-  added   in 
sufficient   quantity    to   make  .in   lb.    KCN   per  ton. 
The  solution  La  left  on  24  hours,  then  drawn  off  and 
the  tank  allowed  to  aerate  for  48 hours.     Stock  soln 
tion  of  H»  lb.  K(  !N  per  ton  is  then  run  on  and  allowed 
to  stand  for   12  hours,  after  which  it  is  withdrawn 
and    the   tank    allowed  to  stand  dry  for  24   hours. 
This  process  is  continued  with  12  hour  periods  or  per- 
colation and  aeration  for  two  months  when  96 to  96 
of  the  value  has  been  leached  from   the  COncenti 
The  precipitated  silver  assayB  about  sun  tine,  and  the 
refined   product  about  990  tine." —  M".    M.    BEODIE, 
Mk  dean  Mining  Journal,  Jan.,  1911.— Metallurgical 
a ii<>    Chemical    Engineering,    Feb.,    1911,    p.    105. 
(J.  A.  W.) 


MINING. 

Transvaal  Stope  Drill  Competition. — "  The 
following  is  a  summary  of  the  report  of  the  Under- 
ground Manager  of  the  Stope  Drill  Competition,  Mr. 
Tom  Johnson,  which  gives  the  practical  results  of 
the  trials  in  a  concise  form  : 

Machines.—]  think  all  the  percussive  machines  are 
too  light  in  weight  foi  general  work.  They  should 
he  at  least  1. 'in  U)-.  for  the  smallest  of  them,  say,  a 
2.}-  in.  machine.  They  all  require  larger  feed  Bcrews, 
.steel  wearing  washers  between  the  shoulder  of  the 
feed  screw  and  feed  -crew  bridge,  and  chuck-  to 
carry  1  in.  diameter  shanks.  The  nuts  on  the  valve 
chests  ought  to  be  more  accessible  for  the  Use  of  a 
spanner,  and  the  cradle-  should  be  longer. 

Cher8en.—This  machine  proved  itself  at  the  elimi- 
nation trials,  and  on  the  testing  blocks,  to  be  a  fast 
driller,  but  in  general  work  in  the  various  stopes  it 
failed  to  accomplish  anything  like  the  work  that 
might  have  been  expected  from  it.  It  does  fair  work 
in  a  leader  -tope  where  the  boles  can  be  put  undei 
and  over  the  reef,  but  when  it  had  to  drill  in  reef 
there  was  trouble,  a-  the  machine  failed  on  the  back 
-troke.  Another  drawback  was  that  a  very  small 
bit  of  grit  stuck  the  valve,  but  this  might  be  ovei 
come  with  a  good  type  of  air  strainer. 

Holman  21  in.  This  machine,  next  to  the  Siskol, 
is  the  one  most  favoured  by  the  miners,  for  its 
freedom  from  trouble.  This  type  allows  the  miners 
to  drill  their  holes  as  they  want  them,  and  can  put 
down.")  ft.  holes  with  ease.  With  a  free  running 
machine  like  this,  a  miner  lias  a  bettor  chance  ol 
breaking  lock  than  with  a  machine  which  has  not  a 
sufficiently  powerful  back  stroke,  and  through  this 
cause  loses  holes  or  has  to  leave  them  short  in  length. 
The  spares  costs  on  this  machine  are  fairly  low, 
which  puts  it  iii  a  good  position  under  the  Rules  of 
the  Competition     i.e..  footage  costs. 

Holman  2,  in.  This  machine  has  tin-  same  fault 
as  tbe  Chersen  and  the  New  Century  in  nut  being 
able  to  run  freely  for  long  periods.  It  'bill-  faster 
than  the  Holman  21  in.  when  actually  running,  but 
cannot  make  the  same  drilling  time  during  the  shift. 
A  verj  -mall  piece  of -rit  no  larger  than  a  pin-head 
getting  into  the  valve  -top-  the  machine  from  work 
ing.  If  this  valve  were  arranged  that  the  entrance 
to  tin-  valve  was  tie-  smallest  part,  a  little  grit 
getting  in  would  go  away  with  the  air  instead  ol 
sticking  the  valve.     The  nse  of  a  good  strainer  would 

prevent  a  lot  of  trouble 

Siskol.  -This  machine  is  one  of  the  most  favo 
by  the  miners,  tor  one  reason    that  when  ■<■  hole  Is 


bed  there  is  moi rtaintj    ol    getting  the   hole 

down,  and  also  to  a  greater  depth,  than  with  the 
other  machine-.  This  machine  often  drilled  '■  ft. 
Inde- in  reef  in  the  stope  at  2,600  level,  Robinson 
Deep,  ami  I  think  could  drill  7  ft.  holes  comfortably. 
'I'lii-  and  the  Holman  21  in.  are  the  best  machines  foi 
all-round  work      It  ha-  a  sufficiently  powerful  back 

-troke.  ami  does  not  get  -tuck  up  with  every  -lain  of 

'Hit  that  gets  into  the  valve  cheat.  This  machine 
mu-t  have  been  badly  handled  during  it-  run  on  the 

\  illage  Deep  and  the  ( 'row  n  Deep  I  •  I        8  J...  on  the 

Crown  Deep  E.F.  tin-  footage  per  shift  was  43*9  and 

on  the  W.r.  79*5  in  practically  the  same  .'round,  as 

it  wax  practically  a  new  -tope  at  the  time.      The  ail 

pressures  were  BO'S  and  B0'18  respectively.  This 
machine  i-  lowest  in  labour  and  air  costs,  but  highest 

in  spare-,  much  of  the  latter  being   due  to    the    com 
petitors  -ending  out  a  machine  for  the  u-e  of  hollow 

steel,  and  having  to  use  these  unsuitable  si 

under  the  Rule-  of  the  Competition.  It  should  be 
provided  w  ith  a  half  chuck, bush  instead  of  a  full  one. 
a-  at  present,  and  provision  should  also  be  made  foi 

wearing  -trip-  for  taking  up  the  wear  in  tl  w  cradle. 

/.'ii/i/ii/ii/  Conditions.  Supply  of  /'rills.  Steel 
handling  on  two  of  the  mine-  gave  very  little 
trouble,  ilue  in  a  great  measure  to  the  -tope-  being 
close  t"  the  -halt.  <>n  tin- other  two  mines  quite  an 
amount  of  time  ha-  been  lost  on  account  of  the  poor 
system  of  handling  the  steel,  There  have  been  time- 
when  200  drill-  per  machine  have  not  been  sufficient 
to  keep  the  macnines  going,  a  very  large  amount  <>t 
steed  having  been  lost  on  the  various  mines.  Where 
the  drills  could  get  to  no  one  seems  to  know.  It  i- 
true  starters  easily  get  buried  and  the  other  drills 
easily  mixed  with  hand  drills,  and  all  trace  of  them 
i-  thus  lost  :  but,  taking  everything  into  account,  the 
loss  i-  very  much  more  than  it  ought  to  have  been. 

Air  Pressure.     The  running  of  the  machine-  was 

suspended  at  the  Cason  mil n  November  •">,   1909, 

owing  to  the  prevailing  low  pressure.  It  was  not 
resumed,  and  the  footage  drilled  in  this  mine  was 
disregarded.     At  the  Crown  Deep  we  have  lost   time 

-inc.-  the  beginning  of  December  until  about  tl nd 

of  February,  owing  to  low  pressure.  In  the  fore 
part  of  the  competition  the  Crown  Deep  pun  ided  the 

highest  pressure  of  air,  and  in  the  latter  part  of  the 
run  of  the  Holman  21  in.  (the  last  machine  to  inn 
there)  the  pressure  has  again  been  good. 


liage  Deep  and  the  Robinson   Deep  have  provided  a 
good  ami  fairly  continuous  supply  at 

particularly  the  Robinson  Deep. 


I  and  fairly  continuous  supply  at   _ i  pressure, 

artieularly  the  Robinson  I  teep. 
Boys.     The  boys  supplied  on  the  various  mine-  have 


usually  been  up  to  the  average  of  mine  boj  -      There 

have,  of  course,  being  odd  shifts  with  p boys,  as 

w  ill  always  happen  at  times  on  all  mine-.  The  only 
time  the  supply  of  boj  -  has  caused  unusual  loss  was 
during  the  ruu  on  the  Siskol  machine  in  the  2,70*1 
-tope  o i  tie-  Robinson  Deep.  Minei  Brown  had  bad 
hoys  foi  in    shifto,  as  reported  by  me  mi   Deoen 

15,    which    undoubtedly    handicapped    the  machine. 

The  reason  that  Brown  did  not  have  better  boys  was 

that  during  the  ti be  was  at  the  Village  Deep  t w « ► 

of  his  boys  died  and  another  went  home.  an. I  when 
the  Siskol  started  at  the  Robinson  Deep  the  com- 
pany wa-  troubled  with  a  sudden  sickness  that 
attacked  their  boys,  and  lentlj  wa-  not 

to  do  bet  ter  foi  n-. 

//.  h.      It  ha-    not    I 

thoroughly  into  the  merits  of  two  hi  •"" 

hole  benche        W  hat    little   ha-    been   d in  this 

matter  and  my  own  experience  leads  me  to  bel 
that  with  these  li^-ht  machines,  which  can  Im 
quickly    urn 


">-J4 
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benches  with  ordinary  miners  would  without 
doubt  be  much  the  best  as  regards  cost  per  ton  of 
rook  broken.  With  the  present  heavy  machines  in 
ordinary  use.  1  do  not  think  that  there  would  be  any 
gain  in  using  two-hole  benches,  as  the  time  lost  in 
moving  would  wipe  out  the  gain.  The  only  way 
that  1  can  see  to  be  advantageous  by  two-hole 
benches  with  heavy  machines  is  to  keep  a  spare 
machine  in  addition  to  bars  so  that  the  machine 
boys  after  finishing  their  two  holes  move  to  a  fresh 
machine  already  rigged  up.  The  machine  that  had 
completed  its  two  holes  would  then  he  taken  down 
and  rigged  on  a  fresh  bench  ready  for  the  next  pair 
of  hoys  who  bad  got  their  bench  finished,  and  so  on 
in  rotation.  I  think  it  is  hetter  to  give  manufac- 
turers encouragement  to  build  a  3  in.  or  3|  in. 
machine  weighing  not  more  than  200  lbs.  for  wide 
stopes,  as  a  machine  of  this  weight,  with  rigging 
gear  in  proportion,  would  no  doubt  pay  for  use  on 
two  hole  benches,  200  lbs.  not  being  a  prohibitive 
weight  in  stopes  over  4  ft.  wide. 

Work  Done.  —  It  will  be  noticed  from  the  attached 
table  that  there  is  quite  a  difference  between  the 
footage  drilled  per  hour  per  machine  during  the 
competition  proper  and  during  the  elimination  trials 
and  air  tests.  During  the  elimination  trials  the 
guage  of  the  hits  was  less.  One  white  man  was  on 
one  machine  ;  machines  were  supposed  to  be  in  the 
best  of  order,  and  it  was  pure  competition  work  for 
the  three  days.  The  same  thing  obtained  at  the  air 
te-t>,  smaller  bits,  machines  in  apple-pie  order, 
special  men,  and  everything  handy.  Some  of  the 
competitors  have,  built  too  much  on  the  air  test 
figures.  A  curious  fact  of  the  air  tests  is  that  of  the 
finishing  machines  the  Holman  2§  in.  has  the 
smallest  average  inches  per  minute,  yet  stands  so 
well  in  work  done  in  the  mine.  In  the  competition 
pi oper  there  has  not  been  much  actual  competition 
woik  done  during  my  time,  whatever  may  have  been 
the  case  during  the  early  part  when  the  work  was 
i.  .Machine-  could  not  always  be  at  their  best, 
parts  must  wear  and  he  replaced,  the  change  in  per- 
sonnel, loss  of  enthusiasm,  and  a  hundred  and  one 
little  things  that  must  happen  on  a  long  run,  but 
not  on  a  three  days"  run,  help  to  account  for  the 
difference  in  footage  drilled. 

Footage  per  Hour  at  Footage  per  Hour 
Underground  Elimination       Competition 
Machine.                    Tests  per  Single  per  Single 

Machine.  Machine. 

Holman  II  in.     ...  6  ft.  5  in.  ...  3  ft.  8-5  in. 

Holman 2{  in.     ...  7  ft.  0  in.  ...  3  ft.  5     in. 

Chersen    8  ft.  3  in.  ...  3  ft.  43  in. 

•Si-kol        4  ft.  8  in.  ...  4  ft.  07  in. 

Maehwn    v.   Hammer   Hoys.— Costa.— In  the  com- 
petition two  sets  of  machines,  the  Holman  2£  in.  and 
the  Si-kol,  have  cost  approximately  83d.   per  foot 
drilled  phi-  cost  of  steel  and  drill  sharpening,  which 
should  come  to  at  the  most  l.id.   per  foot,   making 
per  fool.      Bnt  it  has  taken  1 -282  mine  shifts  to 
make  one  g  bour  shift  ;  therefore  the  wage  cost  must 
be    increased    in    that  ratio.      Further,    instead   of 
inline  10s.  per  shift  for  two  machines  as  the  white 
nave  taken  25«.  per  shift  for  four  machines. 
This  alteration   means  an   increase  of  ',d.   per  foot 
drilled,  making  the  total  cost  per  foot  for  these  two 
of   machine-    practically    118d.    per    foot,    this 
heii  ir  as  I  can  get  to  the  actual  cost  per  foot 

for  28,528  ft.   drilled    by   these   machines.     This   in- 
cludes the  footage  drilled  with  low  air  pressure.  The 
of  air  in    transmission  and  depreciation    of  com- 
pressors are  not  charged  in  these  costs,     This  cost  of 
•!    per  foot  compares    favourably    with    the   cost 


Cason.  There 
at  an  average 
at  an  average 
at  an   average 


by  native  labour,  for  which  Is.  Id.  per  foot  would  be 
an  exceedingly  low  figure.  The  tonnage  broken 
should  be  as  6  to  5  in  favour  of  the  machines  ;  the 
cost  of  explosives  would  be  as  6  to  5  in  favour  of 
native  labour.  The  tendency  is  for  natives'  wages 
and  costs  to  increase,  and  this  is  the  heavy  item  (lOd. 
per  foot)  in  hammer  work,  but  a  much  smaller  item 
(only  3d.)  per  foot  in  machine  work. 

Depth  of  Holes.  —With  a  proper  size  of  bit  a  hole  4 
ft.  8  in.  or  5  feet  deep  is  much  better  as  regards  ton- 
nage than  the  ordinary  boy's  hole,  for  it  will  carry 
more  explosive,  and  so  a  greater  burden.  A  man 
automatically  puts  a  greater  burden  on  long  holes 
than  short  ones.  For  these  several  reasons  I  think 
that  even  if  machine  drilling  cost  us  as  much  per 
foot  drilled  as  the  hammer  boys,  which  I  have  shown 
they  do  not,  the  extra  tonnage  from  the  machine 
holes  would  more  than  pay  for  the  expense  of  extra 
compressors— cheaper  cost  per  ton  being  the  true 
comparison. 

Stoping  Width. — As  to  stoping  width,  these 
machines  have  run  in  stopes  of  an  average 
width  of  30-in.,  while  sometimes  the  width  was  as 
low  as  24  in.  in  S.W.  1  W.  at  the 
were  two  periods  done  at  43  shifts 
stoping  width  of  30  in.,  three  others 
width  of  35  in.  to  36  in.,  and  seven 
width  of  36  in.  to  40  in.,  showing  that  the  machines 
are  capable  of  narrow  stoping  if  the  mine  authorities 
will  insist  on  narrow  stoping,  as  12  out  of  28  runs 
have  therefore  been  done  at  less  than  40  in.,  the  last 
run  at  the  Crown  Deep  will  also  be  under  40  in.,  and 
making  13  out  of  30.  It  has  not  been  the  fault  of 
the  machine  that  the  whole  of  the  stoping  was  not 
done  at  less  than  40  in.  In  one  stope,  the  reef  being 
in  two  portions,  it  was  necessary  to  stope  wider;  in 
other  places  carelessness  on  the  part  of  the  miners 
and  the  mine  officials  was  the  cause  of  the  greater 
stope  widths.  The  average  width  for  the  total  work 
is  44  in.  to  45  in.  I  know  that  there  is  an  idea  pre- 
vailing that  these  machines  cannot  stope  narrow, 
but  this  competition  has  proved  that  43%  of  the 
work  done  has  been  in  stopes  40in.  and  under. 
With  15%  of  the  work  it  was  necessary  to  carry  over 
40  in.,  leaving  42%  over  40  in.,  most  of  which  was 
due  to  the  mine  officials  not  wishing  to  interfere  with 
the  competion  men. 

Hammer  Drill  Machines. — There  is  little  I  can  say 
with  respect  to  hammer  drill  machines  during  the 
competition  trials,  for  there  was  only  one  hammer 
drill  machine  'Climax  Imperial)  running  at  the  time 
I  joined  the  competition  staff.  From  what  I  can 
gather  the  troubles  were  steels  sticking  in  the  holes, 
water  flying  about,  and  steels  breaking  at  the 
shanks.  This  will  always  be  a  trouble  in  drilling 
down  holes  of  greater  depth  than  40  in.  or  so,  as 
there  are  sure  to  be  fluctuations  in  the  supply  of 
water  to  the  bits  on  account  of  the  hole  in  the  steel 
choking  with  dirt,  or  a  soft  bit  getting  burred  and 
the  hole  closed  that  way,  or  water  getting  shut  off. 
Outside  the  competition  it  is  being  proved  that  the 
hammer  type  of  drill  is  capable  of  doing  good  work 
drilling  dry  uppers.  There  is  no  reason  why  it  could 
not  do  stoping.  A  separate  jet  can  be  used  to  allay 
the  dust,  and  solid  steel  used  as  at  present  in  the 
rises,  although,  personally,  I  think  a  water  fed 
hollow  steel  arrangement  will  yet  be  got  out  that 
will  not  throw  the  water  about,  but  send  it  up  the 
hole  where  it  is  wanted.  If  it  could  be  proved  that 
the  hammer  type  of  drill  could  drill  the  ground 
cheaper  than  hammer  boys,  there  is  no  one  who 
would  not  be  ready  to  start  the  stope  to  the  rise 
instead  of  to  the  dip.     I  do  not  mean  back  stoping  in 


April  1911 


Notices  and  AhstraeU:  Mining. 


a  blind  stupe,  hut  slatting  from  the  corner  of  a  winze 
on  the  lower  face  of  the  block  of  ground. 

lUtijs. — The  number  of  boys  used  per  two  machines 
was,  as  usual,  live,  and  this  number  is  necessary  to 
get  the  best  work  from  the  machines,  and  to  reduce 
the  number  would,  in  my  opinion,  increase  the  cost 
per  foot.  As  it  is  best  under  the  circumstances  to 
use  live  boys  per  two  machines,  there  is  no  reason 
why  the  machines  should  not  be  made  a  little 
heavier  than  that  demanded  by  the  rule-  under 
which  the  competition  was  held,  and  so  enable  them 
to  stand  up  to  their  work  better  and  last  longer,  and 
thus  reduce  the  cost  of  maintenance. 

Maimtt  iinncc  of  Machines. — The  maintenance  costs 
show  great  diversity,  ranging  from  Hid.  to  3'3d.,  in- 
cluding depreciation  of  machines.  This  is  excessive, 
as  spares  have  been  sacrificed  at  times  with  the  idea 
of  getting  greater  footage.  In  ordinary  work  the 
spares  cost  should  come  below  the  smaller  ligure,  for 
some  of  the  above  waste  will  be  cutout,  and  known 
improvements  that  will  be  and  are  now  being  effected 
will  lower  the  costs. 

E.i plosives. — The  amount  of  explosives  used  com- 
pares very  well  with  ordinary  work,  coming  out  at 
over  three  fathoms  per  case.  I  had  a  mixture  of 
gelatine  and  gelignite  tried,  and  found  that  it  was 
cheaper  than  gelatine  alone,  but  with  holes  drilled 
of  the  diameter  suggested  hereafter  in  the  'Recom- 
mendations on  size  of  bits.'  Gelignite  would  be  be-t 
for  the  ordinary  run  of  miners,  although  good  miners 
might  make  gelatine  pay  by  increasing  the  burden 
on  the  holes.  The  best  explosive  to  use  depends  on 
three  things — the  miner,  the  depth  of  the  hole,  and 
the  diameter  of  the  hole  at  the  bottom. 

Skill. — The  mining  work  done  during  the  competi- 
tion leaves  room  for  improvement.  With  the  four 
machines  left  in  the  competition  the  average  footage 
required  to  break  a  fathom  of  ground  was  51  !i  ft.  I 
think  it  should  have  been  kept  down,  to,  say,  15  ft.' 
and  with  the  Siskol  to  42  ft.  per  fathom.  The  reason 
that  it  has  taken  a  greater  footage  than  I  deem 
necessary  is  due  to  the  low  average  length  of  hole- 
drilled.  On  some  of  the  runs  good  work  has  heen 
done,  whilst  at  other  times  the  work  was  unsatisfac- 
tory. During  my  time  the  miners  have  heen  what 
any  manager  would  class  as  good  men,  hut  the  hope 
of  winning  iiiizes  was  more  or  less  dead,  a-  the  com- 
petition had  lasted  too  long  and  the  men  had  lost 
enthusiasm.  In  my  opinion  it  would  have  been  much 
better  to  have  had  monthly  prizes,  and  I  think  in 
this  respect  the  fathomage  bonus  system,  introduced 
in  October,  cheapened  costs  somewhat.  The  length 
of  hole  drilled  on  the  average  has  been  very  low  for 
all  machines  when  taking  into  account  the  capabili- 
ties of  the  machines,  and  the  size  of  bit-  in  n-e. 
This  in  a  great  measure  is  due  to  the  shape  of  the 
bits  used,  as  theie  has  heen  too  great  a  clearance 
and  too  little  metal  in  the  hits.  The  Bteel  need 
stood  up  to  its  work  very  well,  hut  I  think  deeper 
holes  would  have  been  drilled  with  a  better  -haped 
hit. 

brills.  -In  my  opinion  the  shape  of  the  hit  is  a 
very  important  matter,  and  it  i-  not  always  the  best 
Bteel,  as  steel,  that  is  the  besl  for  cutting  rock,  as 
the  gauge  wears  (ill  the  drill-  very  quickly,  because 
there  i-  too  little  metal  provided  for  the  wear. 
Large  machine  drills  of  ordinary  steel  can  run  with 
only  3-10  in.  difference  or  gauge  of  bit*.  \  set  "i  6" 
drifts  can  start  with  a  Jin.  hit  with  a  finishing  hit 
of  1]  in.,  depth  ol  hole  s  it.  (i  in.,  and  1  1  in.  cartridge 
will  go  to  the  bottom.      I'or  the  -mall    machine-   inn 

in  the  competition  i  in.  should  have  been  sufficient 
difference  in  All   the  oompt  too 


large  a  guage  «.n   the  drills,  -Lining    with    a    I.    in. 

hit  where  they  should  not  have  gone  above  1  in.  hit 
for  a  starter.  With  this  gauge  five  drills  could  haw- 
heen  u-ed,  and  -till  finish  large  enough  to  meet  the 
condition  of  15-16  in.  at  the  bottom  of  a  hole  t;  it. 
deep.  Many  feet  of  drilling  are  being  lost  for  tin- 
sake  of  paying  a  little  more  in  the  drill  sharpening 
.-hop.  This -hop  is  one  of  the  main  point-  to  com- 
mence increasing  the  efficiency  of  roek  drilling 
machines,  then  the  machine  litter,  then  the  mine 
captain  and   shift    bosses,   and,    lastly,    the    miner, 

instead     of   commencing    with   the    miner.      If    tl • 

four  points  Hie  properly  looked  after,  -mall  machines 

should  surpass  hammer  boys  easily,  and  all  machine- 
do  much  better  work. 
Machine  Handling.     The  case  of  handling  these 

machines  can  he  judged  when   a   hoy   could,    without 

disconnecting  the  hose  from  his  machine,  lift  it  oil' 
the  arm  of  one  bar,  cany  it  aw  ay,  place  it  on  Un- 
arm of  another  bar  ready  rigged,  and  be  ready  to 
drill  in  from  15  to  Ju  minute-. 

/.'•  eomnu  ndationa  1  would  recommend  the  lightest 
reciprocating  machines  to  weigh  120  to  130  lbs.  The 
extra  weight  is  wanted  in  feed  -crew,  longer  cradles, 

slides  and  cylinder  liner.  (Only  the  Ilulman  •_':  in. 
has  a  liner. 

The  same  size  bar-  and  fittings  will  do  for  stoping 
widths  up  to  4  ft.  A  heavier  machine— say  150  lbs. 
could  he  u-ed.  if  desired,  in  Btopes  between  ."i  ft.  ami 

1  ft.,  but  to  take    the    same    littings    as    the    lighter 
machines: 
In -tope- over  4  ft.,  a  machine  weighing   180  to 

200  It'-,  would  he  heavy  enough  -hut  m>t  too  heavy 
for  two-hole  bench  work— and  of  sufficient  diameter 
(3  in.  or  :>I  in.)  for  any  of  our  work.  The  standard 
bar  for  these  machine-  would  he,  say,  8)  in. 
diameter. 

The  bits  should  he  parallel  at  the  side-  and  llat  for 
about  an  inch  from  the  cutting  edge.  The  sizes  for 
the  smaller  machines  should  he  :  — 

No.  Size  of  bit.  Size  and  shape  of  steel     Length. 

1  li  in.  1!,  in.  Cruciform.     2  ft.  <»  in. 

2  1  11-16  in.  1     in.         .,  ft  3  in. 

3  I     in.  1    in.  Octagon.         4  ft.  it  in.  (\\ 

in.  grooved. ) 

4  1/5-16  in.  I  in.  ,,  »i  ft    :i  in. 

5  l\  in.  j  in.  7  ft.  '.'  in. 

1  in.  diameter  explosives  to  he  u-ed. 

Large  Machines. — 

v-  r  i  ■.        i  i  Sizn  and  fthape  ,         ,1 

No    size  of  hit.     Alternate.        Df  steel         Length. 

1  2  in.  2\  in.      1.  in.  Cruciform.  2ft  Oil).* 

•1     I    V.\  16  in.       •_'    in.      I1  in.  4ft.  din. 

\\  I      in.  If  in        1  .  in.  <  tctagon.       •">  ft.  *.tii  . 

1     I   7  lo  in.        1     in       I     in.  ft  6 in. 

o         \\  in.  I{  in.      1     in.  Bft  :iii  . 

\\  in.  diameter  explosives  to  he  u-ed. 

Shanks  included." 

.1/  '  mrnal,  Feb.  18th,  1911,  p.  177.     (A    R 


P&OSP1  >  1  IN'.  TOB  Bllei  i  i:       '"  Silver,  once  called  a 

precious  metal,  i-  now  aii  ordinary  com  -ul>. 

stance,   whose  intrinsic  value  is  so  low,  abont20 

-  per  ounce,  that  it   l-    DOt    BOUght    SO    eagerly   a* 

foi  merly. 
It  would  be  folly  on  the  part  of  the  prospeotoi 

imply   becao  common  ■  sub- 

-in ,  foi  there  are  possibi  I    it   may  be  in 

large    quantities  or  associated    with   other    m< 
which  will  enhai  due      While  sil  and 

i-ionally  in  metallic  form,  it   i-  more  frequently 
found  asHociiit-ed  with  othei  »i  in- 
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stance,  copper,  load,  and  gold.  When  native  it 
resembles  the  silver  in  coin,  although  possibly  a 
little  brighter  or  darker  in  colour.  It  can  readily  be 
distinguished  in  this  form,  but  it"  there  is  doubt  it 
can  be  melted  with  a  blow-pipe  on  charcoal,  or  if 
that  useful  little  instrument  is  not  available  it  will 
dissolve  in  nitric  acid.  If  a  little  salt  be  added  to  a 
silver  nitrate  solution  white  silver  chloride  will  be 
precipitated.  If  a  few  drops  of  hydrochloric  acid  be 
added  to  a  silver  nitrate  solution  silver  chloride  will 
be  precipitated,  which  is  soluble  in  ammonia,  while 
lead  chloride  is  not.  Silver  chloride  is  insoluble  in 
hot  water,  while  lead  chloride  is  soluble,  but  will 
precipitate  on  the  solution  becoming  cold. 

With  these  few  simple  tests  the  novice  can  distin- 
guish lead  from  silver,  although  frequently  the  two 
are  associated  in  nature  ;  in  fact  it  is  a  rather  rare 
occurrence  to  find  lead  sulphide  free  from  silver. 

The  greater  part  of  the  silver  produced  in  the 
United  States  is  obtained  when  smelting  lead  and 
copper  ores. 

The  greater  part  of  the  silver  produced  in  Mexico 
comes  from  lead-silver  ores.  These  ores  also  carry 
some  gold,  which  oftentimes  is  sufficient  to  pay  for 
their  treatment,  although  not  in  such  quantity  that 
they  could  be  classed  as  gold  ores. 

The  greater  part  of  the  silver  produced  in  Ontario, 
Canada,  is  almost  native,  although  associated  with 
cobalt  and  nickel  minerals. 

The  first  large  silver  deposit  found  in  this  country 
was  the  celebrated  Comstock  lode,  in  Nevada.  The 
black  sulphide  of  silver  was  at  first  thrown  away  by 
those  who  were  washing  for  gold,  and  even  broken 
np  to  obtain  the  free  gold  in  the  lumps.  As  soon, 
however,  a-  an  assay  disclosed  its  nature  mining 
commenced  in  earnest.  The  gangue  in  this  deposit 
was  mostly  quartz  and  the  vein  has  been  worked  to 
a  depth  of  3,100  feet,  making  it  evident  that  the 
solutions  forming  the  vein  came  from  great  depths, 
Argentite,  or  silver  sulphide,  contains  87-l%  of  silver 
and  12-9% of  sulphur.  It  occurs  in  cubes  and  octa- 
hedrons, massive  :  as  scales,  coatings,  and  tree-like 
marking-,  [t  has  a  blackish  lead-gray  colour.  Its 
streak  on  porcelain  has  a  lead-gray  colour  and  a  shin- 
ing metallic  luster.  It  is  partly  soluble  in  nitric  acid, 
and  when  in  solution  will  silver-plate  a  copper  strip. 
The  mineral  is  as  readily  cut  as  lead  ;  will  flatten 
under  the  hammer,  and  is  easily  melted. 

Other  silver  deposits  were  found  irr  Nevada, 
although  they  were  not  remarkable,  and  it  was  not 
until  ]>s7s  that  any  bonanza  silver  deposits  attracted 
attention.  These  were  at  Leadville,  Colo.,  where 
the  lead  sulphides  and  carbonates  were  found  in 
limestone  adjacent  to  porphyry.  In  places  very  rich 
silver  ore  was  found  and  often  associated  with  it  was 
gold.  Closely  following  this  were  the  Btitte,  Mont., 
deposits,  wbich  were  in  granite  that  had  been  cut  by 
intrusive  dykes,  forming  fissures  that,  were  after- 
wards idled  by  solutions  carrying  copper  sulphides, 
gold,  and  silver.  The  copper  sulphides  were  weath- 
1,  leaving  the  gold  and  silver  in  great  masses 
near  the  surface.  The  gangue  in  this  instance  is 
quartz,  indicating  that  the  mineral  solutions  came 
from  below. 

Following  this  discovery  came  the  Mollie  Gibson 

and  Aspen  silvei  deposits  in  Colorado,     These  mines 

••  in  limestone  adjacent  to  porphyry,  and  like  the 

dvdle  mine-,   were  contact    deposits      Probably 

the  next  mott  noted  silver  deposit   was  found  by  a 

bmro    rathe   Coner  d'Alene  district  at  Wardner, 

Idaho.     I  he  silvei  bearing  galena  seems   to   he  as 

in  the  liunkei  Hill  and  Sullivan  .Mine  ai  adepth 

oi  -',100  feet,  as  at  the  surface.     The  mine  is  said  to 


have  paid  over  $7,000,000  in  dividends  since  its  dis- 
covery in  1885.  It  is  at  present  the  richest  silver- 
mine  in  the  United  States,  and  other  silver-lead 
deposits  are  being  discovered  in  the  same  district 
almost  every  year.  The  deposits  are  in  a  mineral- 
ized zone,  having  quartzite  foot  wall  and  an  impreg- 
nated hanging  wall  of  brecciated  quartzite.  The 
rocks  in  this  section  are  quartzite  and  schists  that 
have  been  folded  and  otherwise  distorted. 

In  the  Colbalt  district  in  Canada  there  are  some 
exceedingly  rich  silver  veins  in  diabase.  The  out- 
crop of  these  veins  is  coloured  pink  by  cobalt  bloom, 
and  if  nickel  be  present  a  greenish  tinge  is  observed. 
The  silver  in  this  district  is  almost  native  and  is 
associated  with  calcite  gangue  showing  that  the 
ascerrding  solutions  carrying  silver  were  met  by  des- 
cending solutions  carrying  carbonate  of  lime. 

While  silver  is  found  in  the  older  formations  in 
quartz  veins,  and  in  the  Cobalt  district  with  calcite 
gangue,  the  largest  deposits  are  found  in  limestone 
adjacent  to  porphyry.  It  seems  remarkable  at 
first  that  this  should  be  the  case  until  the  same 
phenomenon  is  noticed  in  the  case  of  copper  sul- 
phides and  galena, 

Both  copper  and  galena  when  in  sulphide  form  are 
associated  almost  invariably  with  silver.  If  they 
become  weathered  or  taken  in  solution  they  leave 
the  silver  to  be  absorbed  by  some  other  solution, 
and  this  travelling  along  crevices  in  limestone  even- 
tually finds  some  mineral  or  solution  which  precipi- 
tates the  silver. 

For  example,  silver  sulphate  in  solution,  could  be 
precipated  by  a  salt  solution  forming  insoluble 
silver  chloride,  known  as  horn  silver  or  cerargyrite. 
Large  deposits  of  this  mineral  are  rare,  but  it  is 
found  associated  with  other  silver  minerals.  It  is 
soluble  in  ammonia,  but  not  in  nitric  acid.  Being 
soft  and  waxy  it  is  readily  melted,  and  will,  when 
wet  and  placed  on  zinc,  turn  black,  swell  up,  and 
show  metallic  luster  if  pressed  with  the  point  of  a 
knife.  It  is  usually  found  near  the  surface,  but  also 
in  some  depth  in  deposits  formed  from  other- 
minerals,  being  oxidized  and  taken  into  solution. 
Horn  silver  contains  75%  silver  and  25%  chlorine.  It 
is  whitish  with  other  shades  of  colour  at  times. 

Should  the  silver  be  in  solution  and  meet  another 
solution  containing  antimony,  ruby  silver  would  be 
formed.  Ruby  silver  is  a  black  mineral  with  a  dark 
red  tinge.  It  generally  looks  massive,  but  under  the 
glass  it  is  seen  to  be  finely  crystallized.  It  gives  a 
dark  red  streak  on  porcelain  ;  is  easily  melted,  giv- 
ing off  sulphur  fumes,  and  is  soluble  in  nitric  acid. 
It  might  be  mistaken  for  proustite  or  light  red 
silver,  but  to  the  prospector  this  makes  little  differ- 
ence. Light  red  silver  contains  sulphur  and  arsenic 
instead  of  sulphur  and  antimony.  It  is  soft,  gives  a 
bright  red  streak  and  has  a  bright  red  colour.  It  is 
decomposed  by  nitric  acid  and  melts  easily.  Both 
minerals  are  associated  and  at  times  carry  consider- 
able gold.  Several  other  silver  minerals  are  known, 
but  usually  are  associated  with  other  metals  or  non- 
metals  to  such  an  extent  as  to  be  unrecognizable, 
although  at  times  they  can  be  determined  by  tests. 

Limestone  is  generally  bluish-gray  or  drab,  but 
cannot  always  be  recognised  with  the  eye  ;  however, 
a  drop  of  acid  will  cause  it  to  froth.  Silicious  lime- 
stone will  not  effervesce,  and  in  all  probability  silver 
deposits  will  not  be  found  in  it.  Porphyry  weathers 
more  or  less  at  the  surface  unless  highly  silicious, 
and  is  generally  white  or  gray  with  crystals  of  some 
other  minerals  prominent  in  a  line  mass.  It  is  an 
intrusive  rock  that  often  forms  great  dykes.  It  is 
presumed  that  solutions  bearing  minerals  accompany 
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the  intrusion,  and  these,  finding  their  way  into 
limestone,  deposit  their  mineral  constituents. 
Another  reasonable  supposition  is  that  the  mineral 
in  porphyry  weathers  and  is  carried  down  by  surface 
waters  and  is  then  deposited."— Mines  and  Minerals 
Dec,  1910,  p.  289.     (A.R.) 


Prevention  of  Explosions.—"  Fn  the  course  of 
an  interview,  Professo*  ('adman,  of  the  Birmingham 
University,  said  that  'in  a  modern  mine  yon  have 
all  the  main  roads  receiving  deposits  of  the  very 
finest  coal  dust,  which,  when  intimately  mixed  with 
the  air,  is  highly  explosive.  The  whole  process  of 
mining  nowadays  tends  to  produce  this  dust  in  large 
quantities.  At  present  the  Government  is  devoting 
considerai  le  attention  to  mine  rescue  work,  hut  we 
must  go  further  hack  than  that.  We  want  to  devote 
much  more  attention  to  the  prevention  of  explosions, 
and,  it  having  been  absolutely  established  that  coal 
dust  alone  can  cause  an  explosion,  the  obvious 
remedy  is  either  to  remove  the  dust  or  render  it  in- 
nocuous. Removal  is  totally  impossible,  and,  turn- 
ing to  the  alternative,  we  lind  that  the  coal-owners 
are  exerting  every  effort  to  discover  a  remedy. 
During  the  past  two  years  they  have  spent  t'1" 
in  experiments  to  this  end.  Mr.  W.  K.  Garforth 
has  been  acting  as  chairman  and  Dr.  Wheeler  as 
scientist  to  a  commission  appointed  by  the  Mining 
Association  of  Great  Britain,  which  has  already 
done  admirable  experimental  work.  Their  linal 
report  is  awaited  with  keen  interest.  At  present 
their  suggested  remedy  is  the  use  of  stone  dust,  by 
the  introduction  of  which  the  explosive  coal  dust  is 
rendered  both  inert  ami  innocuous.  I  only  know  of 
one  colliery  where  this  remedy  has  yet  been  tried, 
even  as  an  experiment.  I  feel  convinced  that  it  will 
prove  the  ultimate  solution  of  the  terrible  problem, 
but,  if  it  does,  it  can  never  be  successfully  applied 
until  every  one  engaged  in  a  mine  has  realised  that 
coal  dost  is  the  chief  source  of  danger."  Sciena  and 
Art  of  Mining,  dan.  21,  1911,  p.  266.     (W    l;    D 


Vacuum  Cleaners.— "A  Wigan  gentleman, 
who  holds  a  mining  appointment  at  Delagua,  Colo 
rado,  U.S.A.,  -ends  a  cutting  from  the  Denver  Post, 

which  makes  an  interesting  contribution    to  the  pre 

sent  di  cussion   on   the  coal   dust   question.     The 

journal  says  that  within  the  next  week  or  ten  days 
the  experiment  of  removing  dust  from  a  coal  mine 
with  a  vacuum  cleaner,  just  as  carpets  and  tapes 
tries  are  cleaned  in  a  private  dwelling-house,  will  be 
tried  by  the  Victor- American  Fuel  Company  in  iu 
coal  mines  at  Delagua.  Two  suction  machines  of 
special  design,  adapted  to  the  peculiar  conditions 
existing  in  a  mine,  are  being  built,  and  before  they 
are  shipped  to  Delagua  they  will  he  tried  in  the 
presence  of  experts  and  representatives  of  tin: 
Victor  Fuel  Company  In  this  advance  experiment 
the  machines  will  be  turned  on  a  pile  of  Black  coal 
to  discover  if  their  suction  power  i-  great  enough  to 
draw  up  coal  refuse  at    that    degree  of  coarseness. 

As  they  will  he  used  in  the  coal  mine-,  the  machine- 
will  consist  of  large  fan-  working  in  tube-,  from 
which  radiate  vacuum  devices  fashioned  after  those 
used  in  hotel-  and  residences,  but  of  much  largei 
size.  These  vacuum  machines  will  be  taken  on 
trollej  can  t"  the  extreme  limit  of  an  entry  and 
stationed   at   a  suitable  distance  from  the  place  "i 

operation.      Two  men,  each  holding  one  o|    the  '  Mic- 
tion cleaner-,'    will    then    go    over    that    part  ol    tin* 

mine,  drawing  the  dusl  fr top,  ribs,  and  roadway 

through  the  hose  back  into  the  oar.     Whenacai  u 

full  it  will  be  taken  to  the  outside   of  the   mine  and 


dumped.    Expert   mechanics  who  have  studied  the 

matter  estimate  that  with  one    such  device,  manned 
by    two  operators  in  addition  to    the  trolley   pill 
half-mile    of  entries    could    he    cleaned    in    a    night. 

'With    two    of    these    machine-    we    could  ha\ n 

sixteen  miles  ,,f  entries  made  a-  clean  a-  the  llom  of 

my  office  twice  a  month,'  declan  ..i  Frank  E. 

Cove,   chief  attorney  of  the  Victor  Company.     •  If 

these    machine-    work    successfully,'   he    continued, 

'there  isn't  a  coal  mine  in  the  State  of  Colorado 
that  ought  not  to  have  a  half-dozen  of  them.'  The 
nf  one  of  the  machines  being  built  for  the 
Victor  Company  i-  $500."  /'/<•  5  t  and  Art  »/ 
Mining,  dan.  ■_',,  1911,  p.  266.     (W.  \l.  D 


Reinforced  Con<  rete  in  Mines.— "The  use  of 
reinforced  concrete  in  mine-  i-  of  comparatively 
recent  date.  The  difficulties  in  placing  concrete  ana 
the  lack  of  authoritative  figures  and  estimates  for 
the  strengths  needed  kept  this  construction  out  of 
mines,  according  to  a  writer  in  /;./<■  In 

1898  the  Wieincd-hau-i'ii  mine  was  the  first  one  to 
timber  it-  ventilating  -hafts  with  concrete.  The 
reinforced  concrete  i-  especially  well  adapted  for 
ventilator  funnels,  a-  the  concrete  doc-  not  transmit 
the  mine  noises  as  do  the  iron  ventilators.  Where 
earth  pressure  i-  very  great  reinforced  concrete  i-  fai 
ahead  of  any  other  construction  for  timbering, 
obtain  final  perfection,  a  Btrong  false  work  i-  of 
necessity,  a-  this  has  to  sustain  and    resist   all  the 

forces  till  the  concrete    is    hard    and     111  in    enough    to 

take  up  the  load.  Falsework  of  iron  construction, 
made  <>f  angle  iron-  and  [-beams  is  by  far  the  best  in 
spite  of  it-  greater  cost.  Lately  it  has  been  tried  to 
ii-e  ready-made  reinforced  concrete  temporary  work 
in  place  of  the  iron.  In  the  Ruhr  district  where  the 
pressure   i-  enormous  ami  the  earth  shifts  a  good 

deal,  the  BOace  bet  ween  tl liter  mountain  wall  and 

the  inner  shaft  wall  was  tamped  in  concrete  reinforced 

by  iron  ami  old  rails.  There  i-  a  rather  interesting 
construction  of  a  flushing  chamber  which  i-  t"  store 
the  material  used  for  flushing  the  mine,  ami  i-  in 
form  of  a  bin.     It  consists  oi  a   storage  space   with 

funmd  shaped  exhaust,  and  the-  flushing  chamber 
with    washing     plant.      The  chamber    i-    13   ft.    high 

ami    topped    by   a    concrete    dome.      To     relieve 

the     dome    of     pressure     and      at     the     -ame     time 

get  greater  distribution  of  load,  steed  rail-  were 
built  into  walls  for  reinforcements.  The-  tem- 
porary timbering  of  heavy  oak  timber  connected  by 
iron  bars  was  removed  in  circular  rings  bo  that  nevt  i 
mole  than  t  feel  of  -haft  was  without  timbering. 
The  thickness  of  the-  will-  i-  12  in.  ami  i-  reinforced 
bj  double  vertical  and  horizontal  0*3  in.  round  iron 
rods,  the  meshes  of  the-  network  formed  being  10 
sip  iii.  Numerous  iron  loop-  prevent  breaking  of 
reinforcement  toward-  -haft  side.  The  entire  tim- 
bering i-  Covered  with  a  coat  of   water  proof    in" 

\  second  interesting  piece  of  work  i-  tin-  completion 
of  supplj  space  in  tie-  Bbeinelbe  mini-.    On  account 

•  if  t  he-  poor  condition  of  tin-  earth  I  In  it  tie  -Lit  cm  i  ••in 

forced  concrete  had  to  in-  used  and  tin-  -haft  had  to 
be  enclosed  all  round  a-  tin-  pressure  was  e-xe-rte-d 
from  all  sides.  Even  the  temporary  false  work  had 
to  1  e  made-  extra  strong.  The-  supports  and  upright* 
were  let  into  the  ground  to  depth  ol  12  in  and  con« 
nectod  with  the  tipper  ceiling  beams  bj  clatupa  and 
pin-.     To  prevent  earth  from    pressing  the 

wall- of  mine.   «eparate   tun'  l   -uppoit-    v 

lined  and  a  double  Lemporarj  timbei  wall  coo- 
-i  i  acted.     When  Mb  ■    ■■  tin-  t  imlwi 

n- Mil  t'U  a  dbttance  ot   1  It.  and  tamped.      IrOI 

iuforcementfl  were  led  into  the  roof  and  to  a  short 
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distance  into  the  sides  of  the  mountain,  thus  insur- 
ing great  strength.  Between  the  inside  chamber  wall 
and  outside  shaft  wall,  a  space  S  in.  wide  was  left, 
so  that  in  case  of  possible  settling  of  shall  the 
chamber  would  not  he  injured.  Another  construc- 
tion wa<  that  of  a  small  sub-station  platform,  where 
only  vertical  pressure  needed  to  he  figured,  and  rein- 
forcements were  made  accordingly."— Mining  World, 
dan.  Hth.  1911,  p.  62.     (A.  R.) 


MISCELLANEOUS. 

Products  of  Crude  Petroleum.— 

at    present    nine   products,    or   classes 
obtained  from  petroleum.     The  mimes 
given  in  the  accompanying  tahulation  :- 

Per  cent. 
Kind  of  product. 

1.  Kerosene     

2.  Lubricating    oils     of     all 

kinds,  including  greases 

3.  Naphthas,  all  grades 

4.  Gas  oil,  used  for  enriching 

water  gas  in  large  cities 


yield. 
20-50 

10-00 
15-00 


o. 

6. 


Paraffin  wax 
Roofing  pitch 
Paving    pitch 
making  oils 


and    road- 


S.  Coke... 
9.  Fuel  oil 


in  manufacturing 


30-00 
1-50 

2  50 

2-00 

3  00 
1400 


"There  are 

of  products, 

of  these  are 

Amount 
Bbl. 
.     15,000,000 

.       7,000,000 
,     11,250,000 

.     22,000,000 

.       1,125,000 

1,875,000 

.       1,500,000 
tons. 
300,000 
bbl. 

.       1,050,000 


98-50 
1.50 


Total 100-00 

ther  with  the  yield  of  each  class  in  percentages 
and  the  total  production  in  the  United  States  for 
1909,  stated  in  barrels." — Journal  of  the  Society  of 
Chemical  Industry. — Australian  Mining  and  En- 
gineering Review,  Dec.  5,  1910,  p.  123.     (A.  R. ) 


Liquid  Fuel  fob  Aeronautics.— Aviation  is 
only  made  possible  with  the  aid  of  petroleum  pro- 
ducts, so  that  it  is  largely  in  the  control  of  the 
petroleum  industrialists,  who  should  endeavour  still 
further  to  improve  their  products.  Motor  fuel 
should  be  chemically  pure,  of  the  lowest  possible 
specific  gravity,  of  the  highest  possible  heat  produc- 
tivity, free  of  constituents  with  a  high  boiling  point, 
and  should  not  deposit  any  soot  in  the  mechanism. 
The  higher  the  heating  power  the  smaller  the  cylin- 
der of  the  motor.  The  specific  gravity  and  heat 
productivity  are  inter-related.  The  lower  the  former 
the  higher  the  latter,  ami  theaeromobile  cantravelfur- 
tber  in  proportion  as  its  fuel  excels  in  these  respects. 
The  new  petroleum  product,  aerobenzine,  is  of  ex- 
ceptional value.  Its  specific  gravity  should  be  0-620 
to  0  590;  or  alternatively  it  should  boil  with 
the  heat  of  the  hand.  Its  specific  gravity  must  be 
under  that  of  benzine,  its  heat  productivity  over 
that  of  benzine,  and  should  he  distinguished  by  these 
lightest  hydro-carbons,  which  in  the  process  of  pro- 
ducing benzine  evaporate  and  are  lost.  The  lower 
it-,  specific  gravity  the  purer  it  is  ;  and  die  higher 
it-  heat  productivity  the  more  power  it  will  develop 
in  the  motor  cylinders.  The  use  of  aerobenzine  will 
reduce  the  weight  of  the  motors,  simplify  their  con- 
struction, and  lessen  their  cost. 

Aerobenzine  must  be  kept  in  thick-walled  her- 
metically-sealed ve^els  that  can  , .,•!'!  gieatpres- 
it  may  \>h  used  for  refn.  and  illumi- 

nation.     It   in   considered    that  ir  the  .summer  the 


petroleum  loses  its  aerobenzine  and  part  of  its  ben- 
zine by  evaporation  n  the  way  between  the  well  and 
the  factory,  so  that  condensers  and  refrigerators 
should  be  constructed  near  the  derricks.  It  can  be 
seen  that  valuable  material  is  now  being  lost  from 
the  light  Maikop  oil  in  the  open  reservoirs  there. 
Refrigeration  should  be  employed  in  the  process. 

A  remarkable  recommendation  for  aerobenzine 
besides  its  high  market  value  to  the  producers  is 
that  its  production  constitutes  a  safeguard  against 
fire  ;  for  the  gaseous  hydro-carbons,  usually  lost  in 
Russian  distilleries,  issuing  from  the  factory  appara- 
tus and  mixing  with  the  atmosphere  make  an 
explosive  mixture  easily  ignited,  whereas  their  cap- 
ture would  obviate  this  risk.— E.  De  Hautpick.— 
The  Mining  Journal,  Jan.  21,  1911,  p.  64.     (R.  A.) 


First  Aid  to  Injured  in  Mining  Accidents.— 
"Sir  H.  H.  Cunynghame,  K.C.B.,  Under  Secretary 
at  the  Home  Office,  in  response  to  an  enquiry,  and 
as  the  result  of  visits  he  has  paid  to  a  considerable 
number  of  mines  and  quarries,  has  drawn  up  the  fol- 
lowing recommendations  in  connection  with  mining 
accidents. 

The  form  of  first-aid  box  for  the  treatment  of 
simple  cuts  which  I  would  suggest  is  as  follows  : — 

For  five  men  the  size  of  the  box  is  5  x  3f  x  \\  in.  ; 
made  of  tin,  with  a  lid  or  cover.  It  contains  a  2  oz. 
bottle  labelled  "  poison,"  with  a  cork  which  has  been 
dipped  in  melted  paraffin  wax.  Another  bottle 
labelled  "  poison,"  2  in.  high,  by  §  in.  in  diameter, 
contains  a  dozen  pellets  each  about  §  in.  diameter, 
containing  salt,  one-third  of  a  grain  of  perchloride 
of  mercury  and  any  substance,  such  as  a  trace  of 
gum,  to  bind  the  material  together.  In  fact,  the 
perchloride  of  mercury  may  be  made  into  soluble 
pills  or  pellets  by  any  practicable  method. 

The  box  also  contains  a  paper  package,  1|  in.  x2 
in.  x  3ij  in.,  of  tufts  of  blue  wool  which  have  been 
rendered  antiseptic  by  means  of  perchloride  of  mer- 
cury and  zinc  in  the  usual  manner.  The  box  further 
contains  a  piece  of  pink  boric  lint,  6  in.  x  8 in.,  folded 
in  four,  and  put  into  a  separate  envelope  just  the 
size  of  the  box,  six  or  eight  safety  pins,  and  a  small 
pair  of  scissors. 

In  a  small  tin  pill-box,  1J  in.  in  diameter,  is  con- 
tained a  roll  of  adhesive  indiarubber  plaster,  2  yards 
long  by  £  in.  wide,  of  the  kind  usually  employed  by 
surgeons.  Finally,  there  are  about  12  yards  of  good 
tape  1  in.  wide. 

The  method  of  use  is  as  follows  : — First  put  one  of 
the  mercury  pills  into  the  2  oz.  bottle,  fill  up  with 
water,  and  shake  till  dissolved.  This  makes  a  solu- 
tion of  strength  about  1  in  3,000.  With  this  wash 
the  cut  well.  The  salt  will  have  the  effect  of  pre- 
venting the  solution  from  smarting. 

It  is  an  interesting  fact  that  if  even  a  little  baby's 
wound  is  washed  with  weak  salt  and  water,  the  child 
feels  no  smart  and  will  not  shrink.  The  smarting 
caused  by  the  use  of  ordinary  water  is  due,  I  believe, 
to  the  fact  that  the  non-saline  water  passes  by  endos- 
niosis  into  the  tissue  and  swells  it,  whereas  salted 
water  or  saliva,  being  more  akin  to  the  liquids  of  the 
body,  has  no  such  efl'ect.  This  is  the  reason  why  a 
cut  does  not  smart  if  sucked,  as  it  does  if  washed 
with  water.  The  amount  of  salt  necessary  to  add  to 
water  in  order  to  produce  a  liquid  of  the  same  density 
as  blood -serum  is  0-85%. 

As  soon  as  the  cut  has  been  washed  it  should  be 
dried  with  another  tuft  of  blue  wool,  and  both  tufts 
thrown  away.  On  no  account  should  a  handkerchief 
or  any  other  rag  be  brought  near  the  cut.  If  the 
cut  yawns,  its  edges  may  be  brought   together  and 
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secured  by  a  bit  of  the  sticky  adhesive  plaster  (elec- 
tricians oiten  use  a  bit  of  rubber  tape  for  the  pur 
Dose)<  This  tape  will  adhere  upon  a  cut  it  the  blood 
be  wiped  oil",  and  the  tape  quickly  put  on  and  held 
for  a  little  time.  Once  it  bias  -tuck,  wet  on  the  top 
will  not  affect  it.  Then  a  piece  of  boric  lint  should 
be  cut  and  put  on  the  wound  and  fixed  in  place  with 
two  or  time  bits  of  adhesive  plaster.  Finally,  the 
place  should  be  bound  up  with  a  bit  of  tape  and 
secured  by  a  safety-pin,  and  then  the  man  may 
handle  his  pick  again.  In  two  days  the  wound  should 
be  examined  and  re-dressed  :  but  most  small  cuts 
will  be  well  m  that  time.  The  great  thing  to  re- 
member is  that  everything — tool-,  clothes,  handker- 
chiefs and  skin,  are  all  full  of  microbes,  and  cause 
wounds  to  fester.  The  object  to  he  obtained  i-  bo 
poison  the  microbes  and  then  shut  op  the  wound  in 
an  anti-microbe  dressing. 

These  cases  can  be  got  from  Mr.  Jacobson,  the 
agent  for  the  Draegar  rescue  apparatus,  7",  Shoe 
Lane,  London,  E.G. 

The  above  quantities  of  contents  of  the  box  can. 
of  course,  be  increased.  Thus,  for  100  men  a  box 
containing  about  ten  times  the  above-mentioned 
quantities  would  be  sufficient. 

The  box  is  also  good  for  domestic  use  or  for  fac- 
tories, stables  or  other  places.  For  home  use,  if 
perchloride  of  mercury  is  considered  dangerous, 
pellets  of  permanganate  of  potash  may  be  used  —but 
it  is  not  so  effective  as  perchloride  of  mercury." 
Iron  and  Coal  Trail's  Review,  Feb.  17,  1911,  p.  243. 
(A.  li.) 


80 

CI 


2.35 
0.17 


Transvaal  Tobacco.  —Three  bundles  of 
•'  bright  *'  tobacco  leaves  in  good  condition  weie  sub- 
mitted in  February,  1910,  to  the  Imperial  Institute, 
London,  by  the  Depaitment  of  Agriculture,  Trans- 
vaal, and  were  found  on  analysis  to  give  the  following 
results  :  — 

Per  cent. 
Moisture...  ...  ■••        6*9 

Nicotine  ...  ...  I  "-' 

Total  Nitrogen         ...  I  6 

Ash  ...  ...  ...        7-") 

The  asli  on  analysis    was    found    to   consist    chiefly 

Of  :- 

Per  cent. 

K  0  ...  ...  -  27  s" 

Na»0  ...  ..  -  027 

CaO  ...  ...  ...  21-98 

\P'  ...  ...  1069 


Gases  in  solution,  analyzed  by  Sir  James  I1 
u  ere  found  to  consist  ol  i 
Carbon  Dioxide,  I  I  > 

Oxygei  ...     11.*.) 

\  .  II  .  II.       \  ...  85-03 

In    1,000,000    parte    of   gas    from  Zwartkops  the 
hyorogen,  helium  and  neon  are  711    parts,    while   at 
King's  Well,  Bath,  England,  they  form  1 ,516  parts  of 
the  gas  in   solution.     The   amount    of   ferrcus  cat 
Donate  at  tit-'  seemed  to  vary  from  0"8   to  3*78  gr. 

pel  gallon,    but    now    ~-»-»- in—    to    remain    constant    at 

l'7gr.  per  gallon.  lbs  has  also  been  noticed,  but 
other  Borings  were  tapped  in  the  course  of  the  work, 
some  of  which  reach  the  surface  outside  the  casing, 
and  it  seem-  most  probable  that  the  ;.ra-  in  question 

comes    from    one    of    these        \-    a  t  a"h'  water  when 

charged  with  C09  the  water  of   the   spring   is   very 
palatable,  and  baths  have  been  erected  m>  as  to  take 
advantage  of  the  medicinal  qualities  of  the  waters 
Tin- South  African  Journal  t  f  &  .   Vol.  VII 

■3vl,  March   1911.      (J.    A.    W 
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Abstracts   of   Patent   Applications. 


(C.)  22/11.  William  Watts  Bonson.  Process  for 
dry  ore  separation.     13.1.11. 

Tins  application  relates  to  a  process  of  dry  ore 
separation,  which  consists  of  delivering  the  mass  to 
a  moving  surface  with  air  pressure  thence  through, 
then  forming  a  bed  of  ore  (mineral)  which  is  main- 
tained while  the  varying  percentage  of  mineral 
is  being  delivered  on  this  bed  and  drawn  oft'  as 
collected. 

As  a  method  of  achieving  this  process,  an 
appartiis  is  described  consisting  of  a  reciprocating 
table,  Moored  with  a  tine  mesh  to  allow  the  air  to  be 
distributed  and  passed  through  the  mass  and  pro- 
vided with  diagonal  slots  over  which  the  gangue  is 
passed  while  the  mineral  is  led  towards  a  series  of 
gates  in  which  the  ore  bed  referred  to  is  formed  by 
retardation. 

(C.)  23/11.  William  Watts  Bonson.  Improve- 
ments in  dry  ore  separators.     1 3. 1 . 1 1 . 

This  application  should  be  taken  in  conjunction 
with  No.  22/11,  by  the  same  applicant.  The  former 
application  is  for  the  process  of  maintaining  an  ore 
bed  in  the  dry  separation  of  ore  from  gangue, 
wbereas  the  present  application  relates  to  a  parti- 
cular device  based  on  the  same  principle. 

The  device  similarly  consists  of  a  reciprocating 
table,  floored  with  line  mesh  fabric  to  distribute  air 
rressure  from  beneath  and  providing  parallel 
diagonal  slots,  super-imposed  at  an  angle  ;  the  upper 
0  ^uide  the  gangue  to  the  tail  of  the  table  and 
the  lower  series  to  guide  the  ore  to  •  longitudinal 
division,  consisting  of  gates  wherein  is  maintained 
an  ore  bed  from  the  bottom  of  which  the  pure  con- 
centrated ore  is  drawn  at  the  same  rate  that  it  is 
collected,  and  thereby  maintaining  an  efficient 
iration. 

(C.)  31/11.  Eduardo  Jose  Maria  Madero.  Novel 
rotary  engine.  19.1.11. 
This  relate-  to  a  form  of  rotary  engine  to  be  driven 
by  a  working  fluid.  It  consists  essentially  of  a  plug 
or  piston  running  in  a  circular  path  and  transferring 
it-  motion  to  the  driving  shaft  by  an  arm.  A  system 
of  lever-  operate  gates  which  divide  the  circular  path 
of  the  piston  in  two  and  also  valves  which  serve  to 
admit  ami  exhaust  the  working  fluid. 

II.     Jacobus  Jan  Willem  Hendrik  van  der 
irn.     A   process   for  the    extraction    of  gold 
from  clay.    21.1.11. 

This  application  relates  to  a  process  for  extracting 
gold  from  clay,  and  is  intended  to  prevent  losses  that 
occur  when  such  material  is  treated  with  water. 

Tbe  applicant  claims  that  by  kneeding  and  heating 

this  clay,  -tone-like  lump.-,  are  obtained,    which   may 
be  broken  up  and  the  gold  extracted. 

J/11.     Frederick  Ringrosp.     improvements  in 
automatic  lubricators,    27. 1 . 1 1 , 


This  application  refers  to  an  automatic  lubricator 
arranged  in  connection  with  a  mixing  tank  for 
mixing  graphite  or  other  solid  lubricant  with  liquid 
lubricant. 

(  1)      66/11.       Lewis    Condict     Bayles.       Improve- 
ments  in   combined  throttle  valves  and  oilers. 
3.2.11. 
This  is  a  device  for  admitting  a  small  quantity  of 

oil  to  a  steam  or  air  pipe  at  each  time  of  opening  the 

supply  cock. 

(C.)     169/10.     Frederick  Johnson  Knight.     Improve- 
ments in   the  preparation   of  sodium   cyanide. 
15.4.10. 
This  refers  to  the  preparation  of  sodium  cyanide 
by  the  fusion  of  a  mixture  of  sodium  ferro-cyanide, 
sodium  carbonate  and  carbon. 

(C.)  196/10.  Tullio  Bubola.  Improvements  in 
apparatus  for  electro-chemical  treatment  of 
ores.     28.4.10. 

This  patent  deals  with  an  apparatus  for  the  elec- 
tro-chemical treatment  of  ores  : — 

It  consists  in  a  combination  of  a  vat  (coated 
internally  with  non-conducting  material),  to  contain 
the  ore  and  treatment  liquid,  an  electrode  placed  in 
the  lower  part  of  the  vat,  movable  rod- like  electrodes 
depending  into  the  upper  part  of  the  vat,  the 
mechanism  required  to  move  the  upper  electrodes, 
and  a  few  other  details  consistent  with  the  working 
of  the  apparatus.  The  electrode  in  the  bottom  of 
the  vat  constitues  the  anode  and  the  movable  elec- 
trodes in  the  upper  part  of  the  vat  the  cathodes, 
The  solution  is  injected  below  the  filter  floor. 

The  combination  further  includes  the  means  for 
passing  the  electric  current  through  the  ore  and 
liquid  in  the  vat,  a  precipitation  box,  and  the  means 
of  circulating  the  solution. 

(C.)    202/10.      Bertram    Gray.      Improvements    in 

pipe  linings.     29.4.10. 
This  application  consists  of  lining  metal  pipes  with 
woven  fabric  treated  with  anti-corrosive   substance, 
such  as  a  bituminous  composition. 

(C.)     632/10.     Bertie  Gray  Moorcroft  Edwards.     An 
improvement  tappet.     24.12.10. 
This  application  is  for  improvements  in    tappets 
for    stamps    consisting    of    two     wedges    arranged 
parallel  with  the  stem. 


Selected  Transvaal  Patent  Applications. 

Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M.Chart.Inst.P.A. 
(London),  Johannesburg  (Member). 

(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing.  ) 


(P.)  107/11.  Josiah  Phillips.  Improvements  in 
barrows.     17.2.18. 

(P.)  109/11.  John  Denyer.  Improvements  in 
furnaces  for  heating  drills  and  the  like.     20.2.11 

(P.)  110/11.  George  Warren  (1),  Joseph  Gribble 
(2).     Telescopic  rock  drill  bar.     21.2.11. 

(C.)  111/11.  Jacob  Wilkinson  (D.Albert  Edward 
Payne  (2).  An  improved  apparatus  for  regulating 
the  pressure  of  the  current  in  an  electric  circuit. 
21.2.11. 
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Selected  Tratumxal  Patent  Appliratons. 


(P.)      112/11.      Alexander    Purser.      A   new   ami 
improved  device  for  regulating  the  How  of  comprej 
air  and  the  like.     22.2. 1 1. 

(P.)  113/11.  George  Harold  Leeney.  A  new  and 
improved  roofing  for  houses  ami  the  like.     22.2.11. 

(C.)     114/11.     Sydney  Russell  Barrett.      Improve 
ments  in  and  relating  to  pipe  joints.     22.2. 1 1. 

(P.)  115/11.  Charles  William  Dowsett.  Device 
for  maintaining  an  even  How  of  pulp  from  a  centri- 
fugal pump.     22.2. 1 1. 

(P.)  116/11.  Robert  Blyth  (1),  Thomas  Connolly 
(2).  Improvements  in  means  for  protecting  miners 
from  dust  produced  in  rock  drilling,  also  applicable 
to  other  occupations.     23.2. 1 1. 

(C.)  117/11.  Henry  BelL  Improvements  in 
^witches  for  electrical  mine  signalling  apparatus. 
23.2.11. 

(P.)  118/11.  G.  H.  Rotherham  (1),  Vernon  I).  .). 
Hoar  (2).     Segmental  disk  filter.     23.2.11. 

(C. )  119  11.  Jehu  Berry.  Improvements  per 
taining  to  winding  and  hauling  engines.     24.2.11. 

(C.)  120/11.  Hermann  Wolf.  Improvements  in 
the  spraying  matter  in  suspension  and  in  spraying 
nozzles  therefor.     24.2.11. 

(C.)  12111.  Marcellin  Mallet  (1),  Joseph  Hubert 
Puthod  (2).  Improvements  in  or  relating  to  blasting 
charges.     24.2.11. 

(C.)  122/11.  Henry  Suuarebrig  Aiackay.  Pro- 
cesa  and  apparatus  for  extracting  metals  from  their 
ores.     24.2.11. 

(P.)  123/11.  Allan  Thomas  Cocking  (1).  Kynoch, 
Ltd.  (2).  Improvements  in  and  relating  to  the 
manufacture  of  explosives.     24.2.11. 

(I*.)     127/11.     Alexander  Edward  Kressmann  (1), 
John   Hart  (2).     Improvements  applicable  to  a 
lene  lamps.     25.2. 1 1. 

(C.)  129/11.  Pritz  Deimel.  An  igniter  acting 
through  a  spark  produced  by  friction.     25.2.11. 

(C.)  130/11.  Carl  Nitsehke.  Telescopic  lifting 
gear.     27.2.11. 

(P.)  131/11.  John  Law  Aymaid  (1),  Arthur 
Payne  (2).  A  new  and  improved  foot  leg  gnard. 
28.2.11. 

(P.)  132/11.  Bertram  Poidevin  Richardson.  Im- 
provement- in  pipe  and  similar  couplings.     28.2.11. 

(P.)  133/11.  Lewis  Watkins.  Pulp  or  tailing- 
separator.     28.2.11. 

(P.)  135/11.  William  Jamieson  (1),  Andrew 
Francois  Brink  (2).  Improvements  in  spraying 
nozzles.    2.3.11. 

(C.)  138/11.  Peter  Mommertz  (1),  Gewerkschafl 
Deutscher  Kaiser  (2).  Impiovements  in  liningB  for 
pipes.     3.3.11. 

(C.)  139/11.  Peter  Mommertz  (1),  Gewerkschafl 
Deutschei  Kaiser  (2).  [mprovemente  in  linings  for 
disintegrating  machines.     3.3.1 1. 

(P.)  142/11.  Edmond  Ernest  Johnson.  Improve 
ments  in  extracting  metal-  from  their  ore-,  ami 
apparatus  therefor.     1.3.11. 

(C.)       143/11.       Lmil   Scbran/.        Improve lit-   10 

jigging  machines  tor  separating  minerals.    7.3. 1L 

(C.)  144/11.  Oscar  Horace  Schullcr.  Improve 
ments  in  vibratory  sitting  machines.     7.3.11. 

(P.)  1 15, 11.  George  Rodd.  An  adjustable 
scraper.     7.3.11. 

i  I'l  1 1:  1 1.  Charles  Henry  Wilkin-  .ii.  James 
Wilshir  (2i.  [mprovemente  in  rock  drill  chucks. 
7.3.11, 

(P.)  148/11.  (.co.  II.  Rotherham(l).  Vernon  l>.  J. 
Hon    j       Segmental  revolving  disc  filter.  B.3.1  I. 

(P.)    140/11.    William  York.    A  new  and  improved 
method,   instrument,  or  machine  tor   tcoopu 
dredging  dams,  drain-,  etc,     8  8.11. 


(P.i    150  M.    Samuel  Alford      Improvements  in 
means  tor  consuming  smoke  applicable  to  don.' 
lire  grates,  the  furnace-  of  steam  generators  ami  the 
like.     0.3.11. 

15]  11.  Emanuel  Rosenberg  (1),  John 
Sedgwick  Peck  (2).  Improvement-  in  braking  in- 
duction motor-.      10.3. 1 1. 

(P.)  152  11.  Edward  dames  Rule  (1),  James 
Ferguson  (2).  Improvements  in  chuck-  or  tool 
holders  for  rock  drilling  machine-.      10.3.11. 

153/11.     Hermann  Georg  Spengel.     Impro 
ments  in  conveying  apparatus.     10.3.11. 

I'.i  155/11.  Hermann  Stadler.  Improvements 
in  sifting  apparatus.     14.3.11. 

il'.i     156/11.     John    Pitkethly    Smith,     [mpn 
ments  in  duel  collecting  attachments  for  rock-drilling 
machines.      15.3.11. 

(P.)  157/11.  Arthur  Dixon  Arnold,  [mprove- 
mente in  -haft  ami  haulage  rollers.     15.3.11. 

(P.)  158  H  Charles  William  Dowsetl  (1),  Prank 
Gowyne  Alfred  Robert  (2).  [mprovemente  in  tube 
mill  linings.     16.3.1 1. 

(P.)  159/11.  Martin  Wagner.  An  improved 
apparatus  for  the  Bpraying  of  solutions  and  the  like. 
16.3.11. 

(P.)  160/11.  John  van  Nostrand  Dorr.  Improve- 
ments in  Bottling  apparatus.     17.3. 1 1. 

I'.  161  II.  Ricbard  Nicholson  (1),  Carl  Daven- 
port (2)  [mprovemente  in  or  relating  to  percussive 
rock  drill-  and  the  like.      17.3. 1 1. 

162/11,     Victor  Nightingall.     [mprovemente 

in    electric    cooking    appliance-    and    water   hc.r 

17.3.11. 

(C.)  163/11.  Hairy  Pauling.  Improved  electric 
furnace  foi  treating  gases,     17.3.11. 

(P.)  Killl.  Robert  Allen.  Improvement  in 
drill  heating  furnaces.     23.3.11. 

(P.i  Hi.")  ll.  Alexander  Bennett  Ritchie  Im- 
provements appertaining  to  the  bearings  of  cam 
shaft-.     23.3  11. 

r  i  166  1 1.  Uexander  Bennett  Ritchie  Im- 
provements in  means  for  fixing  oollara  and  the  like 

upon  -haft-.      23.3.1 1. 

(P.)     167/11.    Jacques  Berthold  Schlesinger.     Im 
provemente  in  rock  drills.    23.3.11. 
(P.)     168/11.      Adolf    Reichenberg.      Pneumatic 

I  lane.     23.3.11. 

I     |      168/11.      Stewart     W lt'ord    Young.      Pume 

destroying  composition.    213. 11. 

(  171  ll.  Jacobus  Matthias  Lofthouse  (1)  and 
Emily  Rosalie  Booty  (2).  Improved  carburetter  for 
air  l  I  "•  I  I, 

i  172  1 1.  Edmuud  Seal  Donisthorpe.  fat- 
provemente  in  or  relating  i<>  apparatus  tor  ■ynchron- 
ising  the  working  of  machinery.    24.3.11. 

i.i    17::  ll.    Stephen  W  1  Charles  ^ 

\m  improved  rail  joint  and  fish  pi  i  'dug 

tii.  24.3.11. 

17 »  ii.      Edward     Ifaoaulay.      Improved 
method  of  and  apparatus  foi   reducing  or  neuti 
in-  the  noxiou-  Fumes  resulting  from  the  combustion 
of  nitro-glycerine  explosives.    -'»  :t  1 1. 

175/11.    John  Joseph  Keppel  (1)  and  Samuel 
Alezandn      Lyttle    (2)       [mprovemente     In 
.met-.     24.3. 1 1. 

r. ,     176/11.      Baas   Charles    Behr.      AuxilJ 
.  .pir.it  ii  for  eleetrie  hoists.    25.3.11. 

177  11.        Augustus    «  ..ii. .n        An    impr- 

pi,,.  -  from  the  pltcl 

27.3.11. 

p        iT-ii       Johannes     Tobuu      Engt  Ihrecht 

Autoinat-  pump.      27  S.  1  I. 
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(P.)  17V*  11.  Frank  Ondra.  Apparatus  for  pre- 
cipitation treatment  of  liquid.     27.3.11. 

(P.)  180/11.  Henry  George  Aulsebrook.  Im- 
provements in  respirators.     27.3.11. 

(P.)  181/11.  William  McFarlane  (i)  and  Thomas 
Harrison  (2).  Improvements  in  jockeys  or  rope 
-rips.     28.3.11. 

(P.)  182/11.  Frederick  Pattersen  (1),  Thomas 
Evan  -lames  (2)  and  Williams  Bradwin  Varian.  A 
device  for  the  prevention  of  railway  accidents 
through  collision  of  trains  ;  the  automatic  stopping 
of  opposing  trains  ;  and  the  ringing  of  alarm  hells  at 
level  crossings  or  elsewhere.     28.3.11. 

(P).  183/11.  John  Kenneth  Addie.  Rope  jockey 
attachment.     30.3.11. 

(C.)  184/11.  Thomas  Nogier.  Apparatus  for 
sterilizing  water  by  means  of  the   ultraviolet  rays. 

(C.)  185/11.  Charles  Francois  (1)  and  Alfred 
Chapitel  (2).  Improvements  in  breaking  machines. 
31.3.11. 

(C.(  186/11.  Clemens  Graaffi  Improvements  in 
a  method  and  an  apparatus  for  extinguishing  fires. 
31.3.11. 

(P.)  187/11.  Hans  Charles  Behr.  Improvements 
relating  to  pneumatic  stamps.     81.3.11. 

(P.)  188/11.  George  Kirby  Chambers  (1),  Arthur 
Whitten  Brown  (2)  and  the  British  Westing  house 
Electric  and  Manufacturing  Co.,  Ltd.  (3).  Improve- 
ments in  devices  for  controlling  hoisting  and  haulage 
mechanism.     31.3.11. 

(P.)  189/11.  Detmar  Eggers.  A  process  for  the 
extraction  of  metal  from  slime.     4.4.11. 

(P.)  190/11.  William  Worthy.  An  exhaust  air 
system  of  damping  the  dust  made  by  compressed  air 
rock  drills  when  drilling  dry  holes.     4.4.11. 

(P.)  191/11.  John  Murdoch  Skelley  (1)  and  Rollo 
Bowman  Ballantine  (2).  An  improved  apparatus  for 
decreasing  radiation  from  boilers  and  the  like. 
4.4.11. 

(P.)  193/11.  William  Davies  (1)  and  William 
Henry  Hocking.     Extension  Bar.     4.4.11. 

(P.)  194/11.  James  Catfoid.  Improvements  in 
ore  concentrating  apparatus.     5.4.11. 

(P.)     19.3/11.     James  Esson  (1)  and  Denis  Frances 
m  (2).     Improvement  in  respirators.     6.4.11. 

(P.)  196/11.  Alfred  James  Lake.  Turbine  wind 
motor.     6.4.11. 

I'  198/11.  Harry  August  Stockman.  An  im- 
provement in  the  method  of  reinforcing  concrete. 
7.4.11. 

200/11.  Matthew  White  (1)  and  James 
Henry  White  (2).  Improvements  in  gas  generating 
apparatus.     7.1.11. 

(C.)  202/11.  Louis  Friedrichs.  A  safety  device 
for  valves,  more  particularly  gascocks.     7  4.11. 

(P.)  205/11.  Richard  Kabbich.  An  improved 
appliance  for  cleaning  the  surface  and  grooves  in 
tram  rails  while  cars  are  in  motion.    8.4.11. 

206/11.     William     IFudie    Cheyne    (1)    and 

ge  Richmond  Newborn  (2).     Improvements  in 

or  connected  with  rapid  action   of  steam   hammers, 

more    especially    intended     for    use    with    tools    for 

scaling  boiler  tubes.     8.4.11. 

207/11.  Hany  Mercer.  Acid  resisting  pipe. 
10.4.11.  l  ' 

I'  208,  II.  Thomas  Graham  Martyn.  Improve- 
ment-  in   or  relating  to  apparatus   for  separating 

pended  -olid-  from  liquid  oi gases  ;  mixed  liquids; 
from  each  other  and  gases  from  liquids.     11.4.11. 

C.)  209/11.  Edward  A.  Wanton.  Improve- 
ments in  nut  locks.      1 1.4. 1 1. 

(P.J    210/11.      Junius    lord    Cook.      Device    for 
rating  ore.     11.4.11. 


(P.)  213/11.  John  Murdoch  Skelley  (1),  Rollo 
Bowman  Ballantine  (2)  and  Norman  David  Penny 
(3).  An  improved  apparatus  or  means  of  preventing 
radiation  of  heat  from  steam  pipes.     12.4.11. 

(P.)  214/11.  William  Frederick  Keatingstock. 
An  improved  fertiliser,  insecticide  and  fungicide. 
13.4.11. 

(P.)  215/11.  Charles  Graham  Stone.  Improve- 
ments in  stamp  mills.     13.4.11. 

(C.)  216/11.  Oscar  Clarence  Beach  (1)  and  Arthur 
Judson  Hodge  (2).  Improvements  in  disc  pulver- 
izers.    13.4.11. 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  oj 
Journals  or  Notices.  The  Secretary  should  be  noticed 
of  non-receipt  of  Journals  and  Notices  at  once. 


Adamson,  R.,  l/o  Rhodesia  ;  c/o  W.  M.  Thomson, 
Esq.,  Earnscliffe,  Hamilton,  Scotland. 

Ball,  H.  S.,  l/o  Montreal,  Canada;  c/o  Standard 
Bank  of  South  Africa,  10,  Clements  Lane,  Lon- 
don, E.C. 

Baumann,  M.,  l/o  Shankurn  Mine,  Rhodesia  ;  c/oR. 
R.  Hollins,  Esq.,  25  Austin  Friars,  London,  E.C. 

Bolitho,  E.  J.,  l/o  Nigel  ;  Tebekwe  Mines,  Selukwe, 
Rhodesia. 

Brading,  T.,  l/o  Gwanda  ;  The  Whittaker  Mine,  P. 
O.  Kimberley  Reefs,  Mazoe,  Rhodesia. 

Branfokd,  E.  W.,  l/o  Lonely  Mine,  Rhodesia; 
Woodbridge,  Suffolk,  England. 

Cellier,  J.  S.,  l/o  Nigel  ;  P.  O.  Box  662,  Johan- 
nesburg. 

Chomley,  W.  B. ,  l/o  Beira ;  Northern  Mines,  Law- 
lers,  W.  Australia. 

Coombe,  M.  H.,  l/o  Randfontein  ;  Govt.  Gold  Min- 
ing Areas  (Modderfontein)  Cons.  Ltd.,  P.  O.  Box 
28,  Brakpan. 

Gilbert,  T.  W.,  l/o  Waterberg ;  New  Heriot,  G. 
M.  Co.  (Survey  Dept.),  P.  O.  Box  10,  Cleveland. 

Graham,  H.  W.,  l/o  London ;  P.  O.  Box  1,155, 
Johannesburg. 

Holman,  B.  W.,  to  Simmer  and  Jack  Proprietary 
Mines,  P.  O.  Box  192,  Germiston. 

Lea,  W.,  l/o  Johannesburg  ;  Cornelia  Colliery,  Vil- 
joen's  Drift,  O.R.C. 

Leslie,  H.  M.,  l/o  S.  India  ;  c/o  G.  Dickson,  Esq.,  2, 
Caledonian  Mansions,  Glasgow,  W.,  Scotland. 

Marquard,  J.  D.,  l/o  Rose  Deep,  Ltd.;  Inspector 
of  Mines  Office,  Boksburg. 

Martyn,  T.  Graham,  l/o  New  Primrose  G.  M.  Co.; 
The  New  Unified  Mine,  P.  0.  Box  5,  Marais- 
burg. 

Parry,  C.  F.,  l/o  Simmer  and  Jack  Proprietary 
Mines  ;  Sub-Nigel  G.  M.  Co.,  Nigel. 

Phillips,  F.  D.,  l\o  Germiston;  Bwlch  R.  S.  O., 
Breconshire,  South  Wales,  Great  Britain. 

Scaer,  V.  E.,  l/o  Bulawayo  ;  Arcturus  Mines,  Salis- 
bury, Rhodesia. 

Seear,  H.  E.,  l/o  Umsweswe;  The  Owl  Mine, 
Gatooma  Rhodesia. 

Stacpooi.E,  A.  R.,  l/o  Johannesburg  ;  The  Durban 
Roodepoort  Deep,  Ltd.,  P.  O.  Box  110,  Roode- 
poort. 

Strange,  E.  H.,  l/o  Denver;  City  Hotel,  Victor, 
Colo.,  U.  S.  A. 

Tennant,  A.,  l/o  Roodepoort;  South  Randfontein 
Deep,  Ltd.,  P.  0.  Box  176,  Randfontein. 
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Proceeding's 


AT 


Ordinary   General   Meeting, 
May   20,   1911. 


The  Ordinary  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  tin-  South 
African  School  of  Mines,  on  Saturday  evening, 
May  20th,  Dr.  James  Moir  (President)  in  the 
chair.     There  were  also  present  : — 

55  Members:    Messrs    W.   I!.   Dowling,    Tom 

Johnson,  A.  Richardson,  A.  Whitby,  II.  A.  White, 
Prof.  J.  A.  Wilkinson,  James   Littlejohn,   A    F 
Crosse,    I!     ('•     Bevington.    A.    McA.   Johnston 
(Members of  Council),  S.  Beaton,  W.  Beaver,  A.  •! 
Bowness,  J.  ( 'Hilton,  A.  A.  Coaton,  M.  H.  Coombe, 
D.  E.  Damant,  J.  M.  Dixon,   P.    L     Edwards,   R. 
Gascoyne,  James  Gray,  1!.  C.   Gullachsen,    B.  •' 
Hastings,  J.   L'Ons,  J.  A.  Jones,  W.  W;  Lawrie, 
J.    Lea,    L.    Mark-,   T.   G.    Martvn,  Hans    Meyer, 
P    T.    Morrisby,   S.    Newton,   W.  NTicklin,  J 
Phillips,  .1.  B.  Polglase,  S.  C.  Quin,   K.   Roberts, 
a.    A.    Robertson,    A.    Salkinson,    A.  Schwarz, 
s.   Shlom,  G.   Hildick  Smith,  A.    L.  Spoor,   R 
Stokes,  J.   A.  Taylor,  Prof.  <'-.   It.  Thompson,  0. 
Tonnesen,  .1.  T.  Triggs,  .1.  Walker,  .1.    I'.    Ward, 
II.  Warren,  F.  W.  Watson,  John  Watson  ami  II. 
Wyndham. 

18  Associates  and  Students :  Dr.  .1 .  I,.  Aymard, 
G.  J.  Y.  Clarence,  I'.  A.  Cloete,  C.  A.  Daman l 
.1.  Davidson,  W.  -I.  X.  Dunnachie,  J.  Gibson, 
A.  King,  H.  Lomberg,  I'  J.  Pooler,  Alex. 
Parser,  J.  M.  Robinson,  A.  (;.  Rusden,  II 
Rasden,  W.  Rassell,  I!.  Sawyer,  H.  Stadler 
s.  A.  Woolf. 

12  Visitors,  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  month!}   meeting, 
is  printed  in  the  April  confirmed. 

NKH      MKMKI  I 

Messrs.    W.    Beaver   and    A     Salkinson   w< 
appointed  scrutineers,    and    alter  theii   lerntiny 

of  the  ballot    papers,    th«'   President    annoni 


No.  11. 


that  the  candidates    for   membership   had    been 
unanimously  elected,  as  follows  : — 

Lamb,  John,  P.  <>   Box  217,   Bulawayo,  Rhodesia. 

Mining  Engineer. 
smith.     Ai: t  hi  i:    Lor/18,     Eaperanza    Gold     Mine, 

I  msweswe,  Rhodesia.     Mine  Manag 

The   Secretary  :      Since   the   last    meeting  of 

the  Society  the  following  b  u  admitted  by 

the  Council : — 

\~  Associates. — 
Cloktk,  Philip  Albert,  Ferreira  Deep,  Ltd.,  P.  <  I 

Box  1056,  Johannesburg.     Surveyor. 
(low,  George  Ai  brev,  Lebone  Soelit,  Benkoelen, 

Sumatra.     Reduction  Works  Assistant. 
[rwin,   K.   W.,  Knights  Deep,   P.O.  Box   143,  Get 

tniston.     Amalgamator 
Poole,  <  Ilaude  Wn  u  wi.  Meteor  Gold  Mines  I 

Mercnr,  Utah,  I    S   \      Superintendent. 

Q  ENSEAL   1!i-im 

The    President  :       The    first    thing    nnd 
ral  business  i-  the  election  of  scrutineer-  for 
our  annual  election  next  month. 

On  the  motion  <>f  Mr.  11.  A.  White  the  follow 
ing  gentlemen  were  appointed  scrutineers  : — 

Messrs    S     Newton,   W.    Beaver,    Barry   I. 
I'.  <;   Guthrie,  A.   Tl is,    W.    M     I  o alter, 

Mehill  and  O.  Hil.li.l<  Smith. 

Mr  A.  F.  Crosse    /  I  should 

like  to  propose  ■  hearty  rote  of  thanks  to  the 
Dinner  Committee.    I  may  say  thai  although  our 
Annual  Dinner  was  not  as  numerously  attends 
1  should  like   to   bave  seen    it 
man]  other  meetings  the  same  evenii  .  the 

dinner  v.  |  think,  as  a  din  I 

it   was  one  of  the  best   we   have  had  form, 

.1   s. 

The  President      I  am  sure  the  Dinner  Com- 
mittee will  much  appreciate  Mr.  Ci 
It    was    very  unfortumr  duly  that  the  rail- 

peoptehad  that  accident  whicb  mixed  up  tl. 

arrangements   ami    ipoiled    tl rening    I 

man)  members  coming  from  out  of  town. 
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Ml'.  ASPECTS  OF  MINE  VENTILATION 
AND  TEMPERATURE  ON  THE 
WITWATERSRAND. 


By  J.  Whitkhodse,  B.Sc,  M.I.M.E.  {Associate) 
and  W.  L.  Wotitersi'oon 


Tlie  ventilation  of  the  mines  of  the  Witwaters- 
rand,  more  especially  the  deeper  ones,  has,  within 
the  last  three  years,  received  very  careful  con- 
sideration from  those  whose  interests  lie  in  this 
great  industry.  It  has  been  realised  that  in  the 
past  very  little  attention  has  been  paid  to  the 
health  conditions  underground,  the  whole  ques- 
tion having  been  neglected,  and  as  a  result  of 
this  the  death  rate  amongst  underground  workers 
has  been  very  high. 

Attention  has  already  been  drawn  to  the  chief 
causes  of  disease  amongst  miners  ;  namely,  dust 
from  machine  drills,  infective  processes,  and  the 
gases  resulting  from  the  use  of  explosives.  The 
object  of  this  paper  is  not  to  dwell  further  upon 
these  points  or  to  explain  how  any  one  mine  has 
been  ventilated,  but  rather  to  view  the  subject 
from  the  standpoint  of  economics. 

The  mines  of  the  Witwatersrand  are  year 
by  year  becoming  deeper :  hence  new  under- 
takings will  be  on  a  much  larger  scale  than 
in  the  past,  and  owing  to  greater  capital 
outlay  and  to  the  greater  expense  of  handling 
rock,  the  efficiency  of  the  underground  workers 
must  be  increased.  As  we  go  deeper,  however, 
the  rock  temperatures  increase  :  hence  the  work- 
ings of  the  deeper  levels  will  be  considerably 
hotter  than  those  of  outcrop  mines.  This, 
instead  of  making  for  efficiency,  will  tend  to 
reduce  the  miner's  capacity  for  work  and  hence 
some  means  must  be  introduced  to  counteract 
this  increase  of  temperature  at  depth. 

Fig.  I  is  a  chart  showing  rock  temperatures 
in  deep  level  mines  on  the  Rand.  The  plain 
circles  represent  observations  made  by  Mr.  H.  F. 
Marriott  some  years  ago,*  and  the  black  circles 
indicate  the  more  recent  observations  by  Mr. 
Wotherspoon.  It  is  apparent  from  the  chart  that 
the  estimated  rate  of  mean  temperature  rise  is 
now  represented  to  be  1°  F.  for  253'9  ft.  ver- 
tical depth,  the  temperature  of  the  rock  varying 
from   65*    1'.  at  200  ft.  to  98°  Fah.  at  7,000  ft. 

ptb,  whereas  the  former  results  indicated  arise 
of  1"  F.  for  208  ft.  vertical  depth.  The 
favourable  nature  of  Mr.  Marriott's  observations 
occasioned  some  surprise,  and  the  authors  there- 
fore think  an  explanation  for  the  still  more  favour- 
able results  recently  obtained  will  be  of  interest 
On  examination  of  the  former  data  it  is  apparent 
that  the  estimate  of  the  rate  of  increase  was  based 
on  the  mean  of  two  distinct  types  of  observations 
•  This  Journal,  Vol.  \  I. 


or  conditions  :  (1)  those  in  mines  having  open 
workings  ;  (2)  those  in  boreholes  or  shafts  dur- 
ing sinking,  and  although  Mr.  Marriott  in  his 
paper  said  "the  experiments  have  shown  that 
the  natural  ventilation  of  the  mines  decreases  the 
rock  temperature  in  the  vicinity  of  the  workings 
by  from  5°  to  10°  F.,"  yet  he  did  not  give 
weight  to  that  statement  in  plotting  his  chart 
and  in  estimating  his  temperature-gradient.  In 
view  of  this  and  also  the  fact  that  facilities  for 
obtaining  deep  level  temperatures  are  now 
more  abundant,  it  therefore  follows  that  recent 
data  should  be  more  reliable.  It  is  interesting 
to  see  from  the  chart  that  the  line  connecting 
three  observations  taken  at  the  Cinderella  Deep 
at  depths  of  1,000,  2,000  and  3,000  ft.  respec- 
tively is  exactly  parallel  to  the  main  line  of  tem- 
perature rise,  the  only  difference  being  that  it 
falls  somewhat  below  it,  and  this  is  due  to  the 
locality  of  the  observations  being  in  large  pump 
chambers  close  to  the  shaft  and  favourably  situated 
for  cooling  effect.  The  question  of  rock  tempera- 
tures at  depth  is  of  considerable  interest  since  the 
rate  of  increase  varies  very  much  in  different 
parts  of  the  world.  For  instance  at  the  Dolcoath 
mine  in  Cornwall  the  rate  of  increase  in  virgin 
rock  is  about  1°  F.  in  60  ft.,  whereas  at  Ham- 
stead  and  other  deep  mines  near  Birmingham  the 
rate  of  increase  is  about  lc  F.  in  110  ft.  and 
then  we  have  the  local  rate  of  increase  as  already 
shewn,  viz.,  V  F.  in  253 -9  ft.  If,  however,  mining 
is  to  be  carried  on  at  the  great  depths  which  we 
expect,  even  at  the  slow  rate  of  increase — which 
by  the  way  is  exceedingly  fortunate  and  makes 
the  problem  much  easier — our  temperatures  will 
be  very  considerable. 

With  regard  to  the  temperature  of  mine  air  it 
is  equally  important  to  consider  the  quantity  of 
moisture  it  contains,  for  that  decides  the  tem- 
perature at  which  men  cease  to  work  efficiently. 
The  point  has  already  been  dealt  with  by  Dr. 
Haldane,  and  one  of  the  authors  is  indebted  to  him 
for  information  on  the  subject  during  his  last 
visit  to  England,  ai.d  it  is  proposed  to  repeat 
some  of  the  points  raised  by  him  in  a  recent 
paper  on  this  subject.  The  cooling  down  of  the 
body  of  a  man  at  work  occurs  partly  by  conduc- 
tion and  partly  by  conversion  into  latent  heat  by 
the  evaporation  of  moisture.  In  a  hot  workiug 
place  when  a  miner  is  at  work,  the  increased  skin 
circulat:on  cannot  get  rid  of  the  surplus  heat  by 
conduction  and  radiation,  and  in  this  case  the 
loss  by  evaporation  is  increased  by  sweating,  and 
when  the  external  temperature  exceeds  the  body 
temperature  the  whole  of  the  heat  is  got  rid  of 
by  evaporation.  If  the  air.temperature  is  below 
the  body- temperature,  heat  loss  by  conduction  is 
increased  greatly  if  the  air  is  moving  and,  of 
course,  evaporation  is  also  promoted  if  the  air  is 
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in  motion,  provided  that  the  dew-point  is  below 
the  body  temperature.     Hence  the  velocity  of  the 
air  is  of  considerable  importance.     Evaporation 
from  the  body  can  only  occur  if  the  dew  point  is 
below  the  body  temperature,  but  even  if  the  dew 
point     were    below     the    body    temperature     it 
does   not    follow    that   any  cooling  action  would 
be   produced    by    such    evaporation    for    if    the 
air    were     warmer    than    the    body,     it    might 
communicate     more      heat      than       was      lost 
by    evaporation.       The    body    during    sweating 
niight  be  compared  to  a   wet   bulb   thermometer 
which  indicates  not  the  dew  point  but  a  tempera- 
ture intermediate  between  the  dew  point  and  the 
actual  temperature  of  the  air  and  dependent  on 
both.      If  the  wet  bulb  temperature  is  below   the 
body  temperature  heat  is  lost  by   the  body,    but 
otherwise  there  can  be  no  loss  of  heat.     Really 
the   wet    bulb   temperature  and    the  movement 
of  the  air  are  the  only  things  that  matter,  and 
hence   we   may  say  that  what  we  want   in  our 
workings  are   large    volumes   of    air    circulating 
at  a  good  velocity,  this  air  to  be  as  free  from 
moisture    as    possible.      It    would    appear    that 
where  there  is  no  current   of  air  the  temperature 
should    never  exceed   78°    F.,   and   where   there 
i-    a  good  current  it  should  not  exceed  85°  F. 
If    the  intake    air  takes  up  much    moisture   in 
the  downcast  shaft  or  main   drives    and    cross- 
cuts,   it    will    be    cooled    or      prevented    from 
heating.     Every    grain    of    moisture    added    by 
evaporation  to  a  cubic  foot  of  air   corresponds   to 
a   cooling  effect  to  the  extent  of  about  8°  F. 
There  is  no   immediate   disadvantage   in   cooling 
the  intake  air  by  evaporation  of  moisture,   for  in 
-pit'-  of  the  increased   saturation    of   the   air  the 
wet  bulb  temperature  is   slightly  lowered.      The 
secondary   effects,   however,    must    be    disadvan- 
j  oiis  in  deep  mines,  for  the  cooler  the   intake 
air  is  kept  the  more  rapidly  will  it  tend  to   take 
up  heat  from  the  surrounding  strata  ;  and  if  it  is 
already  highly  charged  with  moisture,  the  range 
within  which  its  temperature  can  be  allowed  to 
rise,    without    interference    with    the     working 
capacity  of  the  men,  is  much  restricted.     If,    for 
instance,  the  air  has  already   been  saturated  with 
moisture  at    70°,    its   temperature  cannot   subse- 
quently ii-'-  beyond  about  96°  even  if  no  further 
moisture    is    added,    without   affecting    working 
capacity  :  whereas  if  no  moisture  had  been  added 


greater   temperatures    could   be   borne    without 
great  inconvenience. 

It  will  be  seen  from  the  above  remarks  that 
our  air  currents  must  be  sufficiently  large  in 
volume  and  have  an  ample  velocity  to  cool  the 
intake  roads  or  drives  so  that  the  temperature  of 
the  air  cannot  be  raised  too  much  before  reach 
ing  the  faces,  and  also  to  prevent  the  air  gather- 
ing moisture.  In  connection  with  this  subject, 
the  results  obtained  at  the  Village  Deep  Mine 
are  interesting,  and  show  a  decided  improvement 
on  the  starting  up  of  the  fan.  Temperatures 
were  taken  before  the  fan  started  and  were  again 
taken  after  the  fan  had  been  running  three 
months  :  the  results  were  as  follows  : — 

No.  1  IShaft,  Stations  Nos.  2  to  10  inclusive. — 
Average  temperature  of  air  before     ...     746s  F. 

after      ...     66-7°  F. 
Difference     ...  ...       7 "9°  F. 

The  average  drop  in  humidity  was  9*3%. 

No.  2  Shaft,  Stations  Nos.  1  to  13  inclusive. — 

Average  temperature  of  air  before     ...     76  6°  F. 

„  „  after      ...     68-3°  F. 

Difference     ...  ...       8"3°  F. 

The  average  drop  in  humidity  was  109%. 

Tables  A,  B,  C,  D,  are  records  of  the  observa- 
tions taken  underground  at  the  Village  Deep, 
and  Table  E  shows  surface  readings.  The  first 
column  shows  the  date  and  time,  and  it  will  be 
noticed  that  in  each  line  we  have  an  observation 
before  and  after  the  fan  started.  In  the  second 
column  the  reference  number  on  the  plan  is  given. 
In  the  succeeding  columns  are  given  the  locality 
of  observations,  the  depth  from  the  surface, 
distance  along  the  level  from  shaft,  barometer 
readings,  dry  bulb  and  wet  bulb  readings,  and 
the  relative  humidity. 

The  positions  where  these  observations  were 
made  are  shown  on  Figs.  2  and  3. 

The  following  is  an  observation  made  at  the 
beginning  of  the  year  in  the  upcast  at  fan 
chamber  :  — 

Depth  below  surface  2,100  ft.  ;  height  above 
sea  level,  3,640  ft.  ;  surface  temperature,  84°  F.; 
mine  temperature,  76-5°  F. 

Again  the  observations  of  rock  temperatures 
are  very  interesting,  and  illustrate  what  has 
already  been  said  concerning  the  reduction  in 
temperature  of  the  rock  surface  due  to  the 
passage  of  large  volumes  of  air  through  the  shafts. 
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Fig.  3.— Village  I 'rep,  Ltd.     Plan  <>i  South  Reef,  -in  ing  Position  of  underground 

Peychroruel  rical  <  >bsen  ations. 


Rock  temperatures,  Nob.  3  to   1  2  levels  inclu- 
sive:— 

Average  temperature  before      ...     7<>:T  F. 

„  „  after         ...      730    F. 

differeo  ...       3*2    F. 

The  rock  temperatures  were  taken  at  dead  ends 
and  in  stopes,  with  an  electric  resistance  thermo 
meter  placed  in  holes  of  an  average  depth  of  5  ft. 

With  regard  to  dead  end-,  although  do  special 
means  such  as  pipes  were  provided  for  transmit 
ting  or  aiding  the  circulation  of  fresh  air  from 
the  stations  to  dead  ends,  yet  the  observations  in 
general  show  tangible  improvements  both  in 
temperature  and  humidity.  At  distances  up  t> 
1,000  ft.  from  the  shaft  stations  a  de  >1   2 

to3"  F.  occurred,  and  the  humidity  which  had  I 
previously  very  high  «  I  bj  from  2 

6        The  records  also  -how  that  the  fan  is  exhaust 
ing  a  very  large  quantity  of  water  from  the  mine 
The  average  quantity  of  air  dealt   with  at   Un- 
tune of  these  observation  it. 
pei  minute,  for  -•'l.1.  hours  per  day.     The 
moisture  in  the  upcast  is  about 
cub.  ft.     The  surface  or  ii                                the 
air  show  a  wide  range  ol   humidity,  but 


records  show  the  moisture  extracted    from    the 
mine  \>y  means  of  the  fan  to  have  been  as  high 

t0, 400  gall  i  roughly  202  I 

The   removal  of  such  a  large  quantity  of  n 
from    the    mine    workings    daily    has   naturally   a 
tendency  to  make  them   very  dry,  which  on  the 
Rand    results    in    their    being    very    dual 
hence    in    the    workings  themselves   a    plentiful 
Bupply  of  water  is  absolutely  i  rj  to  make 

up  for  this  dail)  drying  pi  ad  t<>  keep  the 

dust  down,  otherwise  good  ventilatioi 
dust  is  concerned  maj  mike  nutter-  worse  than 
the  efforts  to  keep  the  ah 
from    moisture   as  possible,  already  i 
■  an  onlj  be  applied   to  the  • 
they  reach  thi 

.Mr.  Wbitehouse  cam  n  hat  Ii  i 

experien< a  the  \.  i  it    B  uid    I  'i 

h<-   left    then 

completed,  but  thi  n_\ 

on  the  Vill 
I >eep  \\ i  \n,  the 

quantities  ot  water,  and  it  1  en  nece* 

lentiiul   supplj  laying 
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Again,  the  presence  of  varying  quantities  of 
CO  and  C0a  in  mine  air  calls  for  some  consider- 
ation. The  average  figures  for  the  East  Eand 
Proprietary  .Mine  have  been  given  as  :  — 

(a)  Before  the  adoption  of  the  ventilation 
scheme — 


CO., 
CO" 


per  cent. 

0493 
0012 


(h)  After  the  adoption  of  the  ventilation 
scheme — 

per  cent. 

C09         0-127 

CO"  0-005 

The  corresponding  figures  for  the  Village  Deep 
will  \m  seen  in  Table  F  and  the  following  diagram 
Fig.  4  : 


F.— ANALYSIS  OF  SAMPLES  OF  MINE  AIR  BEFORE  INSTALLATION 

OF  FAN— VILLAGE  DEEP. 


Chart 
No. 

Position. 

Analysis. 

Remarks. 

Date  and  Time. 

Oxygen. 

Carbon 

Monoxide. 

( 'arbon 
Dioxide. 

Jan.  18,  1910.6.10  a.m. 

Jan.  14,  1910,6.30  p.m. 

Jan.  18,  1910,  6.15  p.m. 
Jan.  14.  1910,  6  p.m. 
Feb.  10,  1910,   1.15  p.m. 

50 

50 

9 

9 

50 

No.  8  station 

No.  2  shaft 

No.  8  station 

No.  2  shaft 

Fan  chamber 

Fan  chamber 

No.  8  station 

No.  2  shaft 

20-7 

20-65 

20-80 
20  70 
20-60 

0003 

0007 

0001 
0-005 
0-002 

0295 

0-366 

0-205 
0254 
0293 

Samples     taken 

previous  to 

installation  of 

ventilating  fan. 

Station  crowded 
with    men    and 
boys  waiting  for 
skips 

•ailj    Variation  of  C02  after  Installation  of  Fan. 
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Before  the  fan  started  the  average  perci 
of  C02  was  0'282  and  afterwards  it  will    be 
that  the  highest  percentage  [reached  is  0*12,   tbia 
being  after   blasting  in    the  afternoon,  whi 
during  the  day  it  averages  less  than  0  09. 

From  the  foregoing    remarks    it    will    be 
that    the  only    way    to    overcome    the    incr< 
temperature  in  our  deep  mines  so  that  the    work 
ings  may  be    kept    cool    and    free    from    foul    air, 
and  men  may  work  efficiently,  is  to  provide  large 
volumes  of   fresh   air    throughout    the    work 
The  question  of  how  this  should  be  attained 
then  be  considered.       It  will    be   clear   that    th< 
deeper  the  mine  the   stronger  will  be  the  natural 
ventilation,  and  it  might  be   supposed   that    the 
deeper  mines  would  ventilate  naturally    for  this 
reason.        The    shafts,     however,    are    generally 
speaking  of  far  too  small  a   section   to  permit   of 
large  quantities  being   passed  through   them  bj 
the    natural     pressure    obtainable     and    due 
difference  of  temperatures. 

Where  a  property  has  two  shafts  the  natural 
ventilation  cannot  exceed  a  certain  amount. 
This  amount  depends  upon  the  different 
temperature  in  the  upcast  and  downcast  shafts, 
and  also  en  the  resistance  offered  to  the  currents 
in  the  shafts  and  mine.  The  pressure  due 
to  the  difference  of  temperature  can  be  calcu- 
lated by  taking  the  difference  in  weight  <>f 
two  columns  of  air,  say  1  sq.  ft.  section,  and 
of    the    same     length     as    the    depths   of    the 

shafts  in  question,  one  in  the  downcast  and  one 
in  the  upcast.  The  temperature  must  lie  taken 
from  the  downcast  to  be  that  experienced  on  the 
surface  during  summer,  when  the  difference  in 
temperature  of  the  two  shafts  i>  least.  Assuming 
the  temperature  at  the  surface  t  >  be  say  7i»  and 
that  in  the  upcast  85  we  have  a  difference 
15°  F.  For  shafts  having  a  depth  of  say  3,000 
feet  this  represents  a  difference  of  pressure  of 
•VI  lb.  per  sq.  foot  or  just  over  1  in.  of  W.Q  If 
natural  ventilation  is  to  he  used,  this  pressure 
must  overcome  the  resist  nee  of  the  down. 
the  mine,  and  the  upcast.  Taking  this  pi 
with  two  five  compartment  shafts,  3,000  ft  deep, 
and  an  assumed  length  of  drives,  and  working 
out  by  the  formula 

it   will   lie  seen   that  Only  about    50,000  eld.,   ft.   of 

air  can  be  circulated.  Since  the  Government 
ilationa  require  70  cub  It.  per  person  under 
■  nd,  this  would  only    allow   about 

time,  and  w  ith  tin-    .-mall    labour 

company  could   obtain  a  sufficient!}    !■ 

output    to    justify    the    large    outlay    requii 

Hence    mechanical     ventilation     i-      ibsolutelj 

necessary    in     the    deep    mini 


undertakings  which  are    now   in  hand  cannot  he 
with. >ut  its  adoption, 
in,  in  consi  level  mines,  the 

question  ol  the  si/ 

srable  impoi  Lei    is  Lssume,  for  in- 

ice,that250,0'J0cub.ft  pei  minuteare  reqnired, 
•l1"'  '    pass  through  a  five  compartment  -haft. 

3,01  .p.      The  pi.  a  rould  be 

something  like   7   in.  This  would   be 

far  too  expensive   Bince  tie-    power   required    to 

circulate  air  at  7  in.  W.  C.    would 

It  is  moat   important,  thei  that  a-  large  an 

as    possible   should    1..-    provided    through 
which  to  pa--  the  air  from  the  Burfaoe,  and  b< 

the  advaiii  renlar  shafts.         One    of    : 

is  now  being  sunk  at  New  afodderfontein  and  it 
will  deliver  a  fresh  BUpply  of  air  right  to  the 
deepest  workings.  It  is  also  desirable  that  the 
incline  shaft  leading  from  the  verticals  should  be 
of  sufficient  -:/.-■  and  1..-  -unk  in  the  footwall  -> 
that  they  m  iv  always  -tand  a-  the  intake-  of  the 
mine  and  tie-  workings  the  upcast. 

The  importance  of  large  area-  and  hence  low 
VV.Q.  can  in  tie-  following  example  : 

At  5  in.  W.Q.  the  fan  exhausted   156  ft. 

requiring  ivi1  I'.  II  I'. 

At  •_",  in.  W.G.  tl,  i.au-ted  322,000c.  ft. 

requiring  194  bill'. 

.  when  the    \\'.<;.    was    halved    the    v..]ume   of 
air  circulating   was  75      of  the  former   volume 
and      the     power     required     less     than 
From    these    remaiks    it   will    be    Been    that  in 
laying  on*  a  deep  level  property  the  quest 
ventilation    must    i 

tion,  and  provision   must   he   mad.-  ii   the  -1 
and  in  the    Lying    ..tit    •!    the    workil  the 

of    large    volumes   of  air  free  from 

It  this  i-  uot  done  the  mine 
will  have  t..  carry  throughout  its  life  a  much 
greater  expense  for  ventilation  owing  t.>  its  high 
W  .( '<.     In  cases  whi  mnection  can  be  m 

with  an  outcrop  mine  this  difficulty  can  i 
come,  Bince  the  two  deep  level  -h  ifts  can  be  m 
downcast  and  the  whole  of  the  work  the 

me  the  upcast.     This  i-  tl 
nieiit  on  the  Vill .  j     I » ■•■•p.      There  i  the 

timber  in  tl>  dered,   and  il   the 

r  i-  passed  through  them  the  life  of  the 
timber  is  shoi  tened  considerably. 

In  1 1\  ing  ."it  a  ventilation  scheme  it  is  deairal 
that  the  ail  should  be  split  into  small  circuits,  in 
order  to  .  :b  district  .1  BUppI 

which  b 

in. I  moist 
ih  >n|.|  be  brought  into  the  i 
t he  v.-f- 
oid   hence    the    pn 
.w.       \\i, 
for  a 
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Fig.  6.— Curves  showing  the  water  gauge  Bet  up  i 

of  mine  ventilating  fan*,  compiled  from  actua 


n  •  1  j i it  fin  various  peripherj  speeds  on  differenl  types 
1  testa  and  published  data.     Mnrgues  formula 


theorel  ica 

ventilate  the  most  distant  workings  ia  the  one 
that  must  be  found,  and  the  resistance  of  tip- 
other  splits  must  be  increased  by  the  use  "i 
regulators.  It  this  were  not  done  all  the  air 
would  pass  through  the  nearest  splits  and  tin- 
more  distant  parts  of  the  mine  would  be  left 
uant.  Having  picked  out  the  split  which 
has  the  greatest  resistance,  the  W.Q.  required  for 
the  mine  can  then  he  calculated  by  taking  the 
resistance  of  the  shafts,  drives  leading  to  this 
split,  and  the  resistance  of  the  split  itself 
irately.  These  added  together  will  give  the 
W  ( i.  of  the  mine. 

Local    ventilation,    tOO,    is  of  gr< 
where    conditions    do    Dot   allow   of    part   of    the 
workings  being  brought  into  the  general  system, 
and  some    parts   of   our  mim  i  day  being 

.    well  supplied   by  this  means.     The  small 
required  tor  this  are  cheap  and  extremely 
handy,  and  where  cables  are  already  laid  they 
prove  most  convenient.      Again,  the  condition   ol 
the    air    in    our    development    din-  be  con 

aiderably  improved  by  having  the   win»      wrell 


I  fan,  II 

9 

forward,  so  that  there  is  d<  long  length  of 

drive  unconnected. 

Tin-  coal   of  mechanical   ventilation   is  by  do 

means  excessive,  although  at   one  time 

il  was  looked  upon   with  amazement 

li\    the    so-called    practical    men.    who    would 

tell    you    that    it     was    impossible,    and    some 

miners  regarded  it  with  suspicion  thinking  either 

that    if  healthy   condition-    were    provided  the 

■  cheques   would  or   perhaps  that  it 

would  b  Id  Im    him    to   spend    the    day    i>n 

his    box       However    it    has    been    noticed   that 
mil  •  rally  show  very  great  ap|  i  of 

the  improved  conditio  lay  those  m 

which  can    'ill'-r   th-  the 

men.     The  cost  of  ventilation  pei  ton  milled 
mi  the   |  .-•    rland    Proprietor}    M .i  •  •    b 
given  a-  lets  than  Id   pei  ton.     The 

•  the  Village  I  kjep  Id.   per   ton 

milled.      Thia  fan  i 

the  r«  volul 

the  '  unl    H   P    n 


.Ms 
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The  position  of'  the  fan  at  any  mine  depends 
entirely  upon  the  conditions  obtaining  therein, 
and  it  will  be  seen  that  this  varies  in  almost 
every  ease.  For  instance  at  the  East  Rand 
Proprietary  Mines  the  fans  are  placed  at  the 
surface.  At  the  Village  Deep  it  is  placed  under- 
ground at  the  northern  boundary  and  exhausts 
into  the  outcrop  mine.  In  the  other  example  given 
(Fig.  7)  it  will  be  noticed  that  the  fan  is  placed 
at  the  very  bottom  of  the  mine. 

Fig.  8  shows  the  conditions  obtaining  on  the 
western  section  of  the  East  Rand  Proprietary 
Mine  before  the  fan  was  installed.  The  Angelo 
(or  No.  1  South)  shaft  was  the  natural  upcast  for 
the  Driefontein,  Angelo  and  Comet  (part  of) 
mines.  This  condition  of  things  was  exceedingly 
detrimental  to  the  Angelo  mine.  The  smoke  at 
blasting  time  travelled  to  the  shaft  before  the 
men  could  get  there,  and  they  would  have  to 
remain  in  the  smoke  until  they  could  all  be 
raised  by  the  skips.     The  mechanical  ventilation 


scheme  as  now  installed  will  be  found  in  this 
Journal  (Aug.,  1910,  p.  62,  Supplement),  and  from 
this  it  will  be  seen  that  all  the  shafts  are  now  down- 
casts, and  after  blasting  the  men  go  to  stations 
where  they  are  in  air  as  good  as  that  at  the  surface. 

Fig.  9  shews  the  ventilation  chart  at  the 
Village  Deep,  and  here  again  it  will  be  seen  that 
all  the  shafts  are  downcasts.  The  air  descends 
through  these  and  splits  off  east  and  west  along 
the  different  levels,  and  from  these  it  passes 
through  the  workings  to  the  fan  at  the  northern 
boundary  of  the  property. 

Fig.  7  represents  a  third  scheme  which  it  has 
been  considered  worth  including  as  an  exceed- 
ingly simple  arrangement  made  possible  by  the 
natural  conditions  of  the  mine,  the  dykes  acting 
as  natural  brattices.  The  diagrams  with  their 
arrows  explain  the  arrangement. 

It  may  interest  members  to  know  that  there  are 
to-day  far  more  ventilation  schemes  in  hand  than 
have   already   been   completed,  and  in  the  Rand 


Example  of  a  WiiMatpmanfl  Gold  Mine  in  which  the  natural  conditions  render  mechanica-l 
ventilation  exceedingly  simple  and  inexpensive. 
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-Diagram  showing  natural  ventilation  at  Baal  Rand  Proprietary  Mines  previous  I 

being  installed. 
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Mines  and  Eckstein  Groups  alone,  there  are  nine 
different  fans  already  installed. 

In  a  paper  of  this  description  it  is  realised  that 
such  a  wide  subject  cannot  fully  be  dealt  with, 
but  it  will  have  served  its  purpose  if  it  bas  made 
clear  to  tbe  members  of  this  Society  that  in  the 
great  undertakings  of  the  future,  if  we  are  to  get 
efficient  work  from  our  labour,  the  very  best 
underground  conditions  must  be  provided. 

The  President :  This  is  a  most  valuable 
paper.  I  have,  however,  a  certain  grievance 
against  Mr.  Whitehouse — at  the  annual  dinner  I 
said  the  mine  managers  were  very  slack,  yet  here 
we  have  a  mine  manager  coming  along  immedi- 
ately afterwards  and  giving  us  an  excellent  paper. 
Tue  striking  point  about  this  paper  is  its  wealth 
of  experimental  detail — detail  which  we  did  not 
get  in  the  previous  one  on  ventilation.  I  do  not 
think  I  shall  be  hurting  anyone's  feelings  if  I  say 
these  experimental  results  are  very  satisfactory  in- 
deed, and  are  much  more  reasonable  than  those  we 
received  from  the  East  Rand  Proprietary  Mines. 
These  results  show  that  Dr.  Krause's  Commission 
on  Mining  Regulations  did  not  go  far  enough  :  in 
fact  they  had  not  the  courage  of  their  convictions. 
I  do  not  know  if  Mr.  Whitehouse  can  tell  us  how 
many  cubic  feet  a  minute  per  head  he  is  giving. 
I  think  it  must  be  somewhere  about  70,  whereas 
Dr.  Krause's  Commission  recommended  a  figure 
which  works  out  at  only  about  25  cub.  ft.  per 
man.  Therefore  I  think  that  no  mining  house 
has  any  right  to  complain  and  say  that  Dr. 
Krause's  Commission  was  too  strict.  I  think 
this  paper  shows  that  it  will  actually  pay  the 
mines  to  give  70  cub.  ft.  or  more.  They  may 
have  to  spend  a  halfpenny  per  ton  in  doing  so, 
but  they  will  save  a  great  deal  more  than  that  in 
efficiency.  1  would  like  to  move  a  hearty  vote  of 
thanks  to  the  authors. 

Mr.  J.  Whitehouse  (Associate):  I  think  I 
may  say  that  the  number  of  cubic  feet  for  every 
person  underground  is  very  considerably  over  70 
a  minute  ;  nearly  double  I  fancy.  Provision,  of 
course,  has  been  made  in  the  scheme  for  the 
natural  increase  in  the  workings. 


THE  MIXE  DUST  PROP>LEM. 


Read  at  January  Meeting,   1011.) 

By  Db.   J.    L.   AYMARD  (Associate). 

REPLY    TO    DISCUSSION. 

Dr.  J.  L.  Aymard  (Associate):  I  wish 
to  thank  you  for  the  kind  remarks  which 
have  been  expressed  from  time  to  time  with 
regard    to    rny    contributions    to    this  extremely 


important  and  urgent  subject.  It  is  some- 
what difficult  for  a  medical  man  to  tackle  a 
mining  subject  with  success,  opposed  to  such  a 
combination  of  professional  intelligence.  The 
doctrine  which  I  have  preached  both  privately 
and  publicly  for  many  months  past  as  to  the 
undesirability  of  circulating  dust-laden  air 
throughout  a  mine,  either  slowly  or  rapidly,  has 
I  am  glad  to  say,  taken  effect.  I  am  told  that  the 
one  mining  subject  I  may  dilate  upon  is  dust, 
but  that  with  regard  to  ventilation  I  must  leave 
it  alone.  If  you  remember  in  my  preamble  to 
this  subject  I  assumed  no  special  knowledge.  I 
have  since  come  to  the  conclusion,  that  neither 
does  anyone  else,  unless  it  be  the  mine  manager, 
who  under  the  shadow  of  the  mining  engineer 
does  not  care  to  air  his  practical  knowledge  in 
print. 

Mr.  Tom  Johnson  accuses  me  of  using  a  special 
terminology  of  my  own,  which  he  is  unable  to 
understand.  I  have  often  listened  to  this  gentle- 
man criticising  other  papers,  and  it  appears  to 
me  that  he  does  so  more  from  a  feeling  of  neces- 
sity to  say  something,  than  from  any  real  desire 
to  assist  the  subject  or  the  contributor.  With 
regard  to  my  remarks  on  the  small  fan  which  I 
used  to  cause  an  upward  movement  of  the 
air  in  the  upcast  shaft  of  my  model,  I  merely  said 
I  had  not  got  a  proper  exhaust  fan  but  made  use 
of  what  came  to  hand,  and  with  regard  to  my 
reference  to  the  ventilation  of  the  Village  Deep 
Mr.  Johnson  accuses  me  of  passing  the  foul  air  into 
the  Village  Main.  I  was  not  discussing  the  ven- 
tilation of  the  Village  Main.  Mr.  Gascoyne  states 
that  I  think  managers  ought  to  sandpaper  their 
drives.  Here  we  have  another  valuable  contribu- 
tion in  the  form  of  criticism  on  a  par  with  Mr. 
Johnson's  remarks.  Mr.  Gascoyne  says  what  is 
wanted  is  area  in  a  drive  and  that  it  is  not  the 
height  that  makes  it  better  for  ventilation.  Mr. 
Gascoyne  knows  perfectly  well  that  I  asked  for  no 
absurd  conctitions  such  as  he  depicts,  but  only  a 
decently  dressed  roof  or  hanging  wall;  one  which 
will  offer  the  least  resistance  to  the  passage  of  air 
and  give  an  element  of  safety  for  the  workers. 
Some  of  the  mines  in  this  respect  are  a  disgrace. 
One  member  says  I  am  entirely  wrong  in  saying 
that  disused  stopes  should  be  left  open  because 
gases  accumulate  there.  If  the  writer  will  demon- 
strate before  this  Society  the  retention  of  mine 
gases  'n  a  vessel  with  neither  top  nor  bottom  I 
for  one  will  be  quite  interested.  A  stope  is  usually 
open  above  and  below,  and  gases  collect  only  in 
such  places  as  winzes  and  the  bottom  of  shafts. 

Another  member  stated  that  I  was  wrong  as  to 
the  usual  method  in  which  air  enters  a  drive  from 
an  upcast  shaft.  I  said  it  entered  along  the 
roof.  If  this  member  will  renew  his  acquaintance 
with  Rand  conditions  he  will  see  the  error  of  this 
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and  other  remarks  which  he  made.  I  ask  him 
however  in  returning  after  a  blast,  would  he 
advise  the  men  to  crawl  along  the  floor  of  the 
drive  !  When  making  experiments  on  this  sub- 
ject some  years  ago  1  found  that  only  by  kee] 
my  head  above  the  smoke  could  effectual  progress 
be  made.  This  I  think  goes  to  prove  my  theory. 
I  must  once  again  take  Mr.  Johnson  to  task. 
Some  months  ago  he  stated  in  the  Journal  that 
my  destructor  was  not  original,  and  when  shown 
my  new  pattern  he  again  repeated  the  remark  but 
could  not  substantiate  his  statement  by  any  facts. 
Two  of  my  medical  brethren  at  different  time- 
have  made  precisely  similar  statements  which 
they  are  quite  unable  to  confirm.  I  most 
strongly  resent  such  statements,  and  I  repeat  1 
am  not  in  the  habit  of  copying  anyone,  having 
sufficient  intelligence  and  perseverance  to  make 
use  of  my  own  brains  in  original  form.  1  hope, 
therefore,  that  this  will  be  the  last  occasion  upon 
which  I  shall  have  to  refer  to  this  matter. 

Mr.  Griffiths  raised  one  point  to  the  effect  that 
dust  once  precipitated  upon  the  fork  easily 
came  dislodged  and  he  suggests  the  use  of  some 
adhesive  substance  I  think  this  is  quite  un- 
necessary, dust  once  adhering  to  a  damp  rock 
surface  cakes  quite  hard  and  is  not  easily  dis- 
lodged. The  ordinary  slime  pit  walls  do  not 
readily  part  with  their  component  parts  other- 
wise the  result  on  the  surface  would  be  dis- 
astrous. 

At  our  la-t  meeting  Mr.  Purser 
pressed  regret  that  I  had  not  discussed  his 
invention  and  suggested  that  I  had  departed  from 
some  prearranged  understanding  with  him.  1 
wrote  to  Mr.  Purser  inviting  him  to  send  hi- 
invention  to  be  shown  when  I  read  my  paper, 
and  intimated  that  1  did  not  propose  to  criticise 
it  myself  as  I  did  not  think  it  would  be  becoming 
on  my  part.  Mr.  Purser  did  not  .-end  a  reply 
until  the  day  before  1  read  my  paper,  therefore, 
the  tew  remarks  1  did  make  were  not  printed  in 
the  paper  nor  did  the  reporter  consider  them  ol 
sufficient  importance  to  insert  at  the  time  ol 
reading.  Mr.  Purser  in  his  letter  says,  "  refer i 
to  your  letter  of  the  Kith  1  shall  lie  glad  of  any 
criticism  you  can  offer  provided  it  i-  reported  in 
the  daily  papers,  etc'  Now  the  remarks  I  made 
were  these  "  Many  of  you  are  aware  of  the 
nature  ot  Mr.  Purser's  clever  invention,  but  it 
would  be  quite  out  of  place  for  me  t<.  either 
criticise  from  his  blue  print  "i  model.  Now  I 
fail  to  aee  how  the  above  can  in  anyway   '"■ 

-trued  into  a  breach  of  faith  OH    my    part.       It    i- 

a  matter  for  regret   that   Mr.    Purser's   invention 

has  not   Keen  supported  at  an\   "I    these    I ' 

by  even  a  representative  of  thi     I  nd    Pro 

prietary  Mines.     I  need  only  add   'hat    I    quite 


agree  with  Mr.  I'm  i-  to   the  four 

points    that    ought    to    be    alined    at,    and    in  my 

simple  device,  applicable  for  both  kind  of  dnlls 
tin  whole  of  these  four  points  h  ive  been  complied 
with.     The    Nourse  Mines'  management    is,     1 

\e.   willing  to   supply   my  destructoi 
small    sum   to   any    mine    mat  desiring  t<> 

adopt  the  -\-tein,  but  1  strongly  urge  that  under 
these  circumstances,  a  competent  man  should  be 
Bent  in  the  first  instance  t.>  see  the  full  system  of 

working  :   one  nt    under    the    able    guid- 

ance of    Mr.  Murray,  of   the   Nourse   Mine,  will 

give  a  better  idea  than  any  atii"Uiit  of  paper 
explanation. 

One    mem  iscd    considerable   amusement 

by  referring  portable  air  purifier  1  think 

he    is    inventing:   he  should    not  be  di&COUrag 
a-    1    am    convinced    that    there    will    be 

future  for  s.'ine  simple  electrical-driven  contri- 
vance on  these  lin< 

One  member  regrets  that  1  have  not  more  fully 
■  into  the  medical  aspect.  Advanced  work  in 
this  subject  can  only  be  undertaken  by  those  who 
have  access  t<>  a  well  equipped  laboratory  and  who 
are  specially  licensed  to  experiment  on  animal-, 
and  until  that  work  has  been  undertaken,  I  fear 
it  would  be  only  waste  of  time  t<>  try  and  elaborate 
the  physical  Bymptoms.     Upon  one  point  alone  1 

would  like  to  make  a  -tatetneiit,  because  it  18  "lie 

which  has  got  such  an  extensive  hold  not  only 
upon  employe-  but  employers  and  even  medical 
men.  It  is  as  in  whether  mine  gases  have  any 
permanent  effect  upon  a  miner's  health.  1  un- 
hesitatingly state  that  in  my  opinion  such  l' 
have  no  p ■■rmaiieiit  effect  upon  the  miner  whatever 
My  long  connection  with  mine-  where  no  drills 
were  used,  but  where  the  bard  dolomite  involved 
the  extensive  use  of  explosj  Is  me  to  the  con- 

clusion that  no  in-. re  healthy  bodj  of  miner-  were 
to  be  found  under  these  conditions.    The  anemia 
which  one  so  often  sees  on  the   Rand   « 
spicuous  bj  iic-.     I  tie  my  mi 

qualified    opinion   that  ti  -    produced    by 

blasting  are  in   no  way  permanently  detrim< 
eithei  directly  or  indirectly  t"  the  health  "f  the 
miner.     The  argument  that  in  combination  with 
the  dust    permanent   damage   may  ensue  has  no 

■    t'>   BUpport    it.      Mr.  Hddick  Smith  I 
kindly    supplied    me    with  roffl   the 

Perreira  Gold  Mine,      The  really  old  rat   I  have 

here   -how-   little     -i^'li     of    .ill     il.le-rui.il    I  11    _ 

dition,  nor  an]  of  the  othi  life 

in     the     in".  Ih-ie     i-    '.idy 

doubtful  ■  '  miners'  phth  I  that  i-  the 

\  i 

Ti,,.  .ill    ag  'i    thai 

question  "t  prevention  i-  indeed  a  hopeful 
Every  one  of  as  i 
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have,  ami  we  miglit  have  hastened  matters  to  the 
logical  conclusion.  Great  irritation  has  in  the 
past  been  shown  by  all  parties  concerned  when 
brought  face  to  face  with  their  individual  short- 
comings. I  appeal  to  you,  gentlemen,  not  to  put 
off  till  to-morrow  what  you  can  do  to-day,  bearing 
ever  in  mind  that  the  prevention  of  this  scourge 
must  begin  immediately.  You  ask  me  what  is 
being  done.  Well,  you  are  all  aware  of  the 
Parliamentary  proceedings  which  have  taken  place. 
If  the  result  of  such  proceedings  delay  in  any  way 
the  beginning  of  the  enforcement  of  precautionary 
measures  then  the  waste  of  time  will  have  dis- 
astrous  results.  I  can  only  hope  that  wise 
practical  regulations  are  being  framed  which  will 
in  the  immediate  future  be  put  into  force.  There 
appears  to  me  to  be  a  very  unnecessary  delay 
about  to  be.  or  being  caused,  by  reference  to 
further  commissions  for  information.  I  do  not 
like  this  further  waste  of  time  in  the  least ;  I  say 
waste  of  time  because  I  am  convinced  that  it  will 
be.  Surely  every  mine  on  the  Rand  has,  or 
should  have,  its  own  competent  medical  man,  and 
surely  every  such  medical  officer  is  in  complete 
touch  with  the  men  under  him.  These  medical 
men  are  able  to  furnish  the  mining  houses  with 
all  the  particulars  within  a  week,  which  Parlia- 
ment asks  a  year  for.  Here  is  where  a 
deplorable  waste  of  time  is  asked  for,  which 
only  savours  of  a  very  ugly  appearance  of  procras- 
tination. 

Prof.  Wilkinson  objects  to  the  private  examina- 
tion of  the  men,  and  with  him  I  strongly  agree  ; 
there  is  no  argument  which  can  be  brought  for- 
ward of  sufficient  weight  to  support  a  private 
mi  nation.  The  examinations  should  be  straight- 
forward and  open  if  they  ire  to  be  of  the  least 
value. 

Again  I  very  strongly  condemn  those  who  want 
to  make  a.  mystery  as  to  the  cause  of  the  disease. 
A  hundred  further  commissions  or  enquiries  will 
only  confirm  the  fact  that  90%  of  phthisis  is 
caused  by  the  dust  from  the  drilfand  theremain- 
ii  from  subsidiary  causes,  such  as  blasting 
and  -hovelling.  This  90%  can  be  stopped  within 
one    month   from   this  date,  if  all  are  willing  to 

operate  and  make  a  beginning.  Effective 
proved  means  are  now  at  hand  and  the  cost 
i-  trivial. 

You    are    all    aware    that     many     trials    have 

D    made    during   the   past    twelve    months  for 

the    prevention    of    rock  drill  dust.     The   work 

instructing  the   men,  of  seeing  the  work  is 

ned  out,    and  of    seeing    the   machines    are 

in  order,  must  be  entrusted  to  one  or  more  perma- 

pecial    men    with   authority  and   with    an 

'•Hi  taff  of  boys  working  under  them.     The 

not   the    man    I'm-  this    work.     It 


wants  a  man,  or  men,  who  will  go  to  all  parts  of 
the  mine.  The  post  is  a  very  arduous  one,  and 
until  all  the  drills  are  equipped  a  very  dangerous 
one.  Mr.  Murray,  who  has  done  such  excellent 
work  during  the  past  six  months  will,  on  my 
advice,  soon  have  to  relinquish  the  same,  as  he  is 
developing  the  disease  even  in  this  short  period. 
I  do  sincerely  hope  that  this  excellent  example 
now  set  by  the  Nourse  Mines  will  be  rapidly 
copied  in  all  its  details  throughout  the  whole  of 
the  mines  without  waiting  for  the  formulation  of 
regulations.  What  can  be  done  in  one  large  mine 
with  success  can  be  done  in  all  mines.  It  only 
remains  for  you  to  assist  with  all  possible  speed, 
those  wdiose  duties  it  is  to  move  in  this  great 
question. 

I  have  not  referred  to  the  Phthisis  Bill,  because 
it  is  of  secondary  consideration  to  the  question  of 
prevention,  now  that  it  has  been  postponed  indefi- 
nitely. Miners'  phthisis  is  a  preventible  disease, 
and  bears  no  relation  to  any  general  insurance 
scheme.  General  insurance  can  wait,  but  miners' 
phthisis  can  not.  Why  tuberculosis  is  to  be 
included  in  the  Miners'  Phthisis  Bill  I  fail  to  see, 
as  in  my  opinion  the  connection  is  only  incidental 
and  not  in  any  way  related  by  cause  or  effect. 

The  President  :  We  must  congratulate  Dr. 
Aymard  on  his  reply.  He  has  certainly  given 
us  some  very  straight  speaking  indeed,  and  I 
think  I  may  safely  say  that  it  was  needed. 

MINE  DUST  SLIDES. 

Prof.  J.  A.  Wilkinson  (Member  of  Council) 
here  exhibited  a  number  of  slides  showing  the 
character  of  the  dust  prevalent  in  the  air,  from 
samples  taken  underground  (see  p.  553,  and  pp. 
496-7  of  the  April  Journal). 


PROFIT  PER  FATHOM. 


(Read  at    February   Meeting,  1911.) 

By  R.  E.  Sawyer,  A.R.S.M.,  A.I.M.M 

(Associate). 


DISCUSSION. 

Mr.  Tom  Johnson  (Member  of  Council)  :  The 
author,  like  all  other  advocates  of  the  square 
fathom  system  of  distributing  costs,  starts  with 
the  poor  despised  ton,  gets  to  fathoms  and  back 
to  the  ton  again.  It  seems  strange  to  me,  but 
if  the  ton  is  not  good  enough,  why  do  all  square 
fathom-advocates  use  it  as  a  base1? 

The  author  thinks  that  we  cannot  get  the 
actual  costs  of  any  particular  stope  ;  certainly  he 
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has  hot  helped  us  much.  I  am  sure  that  it  is 
possible  for  a  manager  knowing  his  average  costs 
for  the  different  branches  of  work,  on  looking 
through  a  stupe,  to  figure  out-  in  less  than  five 
minutes  the  profit  (to  within  3d.  per  ton)  to  be 
made  from  that  stope  until  conditions  change. 

Take  the  author's  tables.  He  shows  in  Table 
1  the  average  costs  of  different  classes  of  stopes, 
hammer,  large  machine  and  small  machine,  and 
uses  these  average  costs  for  stopes  of  varying 
widths  in  each  class.  This  is  very  far  from  being 
good  work  and  is  nothing  like  as  close  an  appro- 
ximation as  at  present  obtains  on  many  mines. 
There  is  a  mistake  of  6s.  short  per  fathom  in  the 
reduction  costs  for  the  hammer  stopes.  Why  are 
small  machines  used  in  narrower  stopes  than 
hammer  boys  are  ? 

In  speaking  of  fathomage  the  author  lays 
stress  on  the  difficulty  of  getting  it  correct,  yet 
he  builds  a  system  on  fathoms. 

In  Table  III  the  author  has  1VV3W stope  133 
in.  wide  costing  92'8s.  per  fathom  and  6W  IE 
stope  137  in.  wide  costing  423s.  per  fathom  (or 
Bay  1  •")-.  per  ton  difference  in  stores  and  labour 
but  in  Table  I  he  uses  the  average  cost 
for  that  class  of  stope — that  is  65os.  In  the 
same  class  of  stope  we  have  a  55  in.  stope  cost- 
ing 61  9s.  for  reduction  charged  up  the  same  as 
a  143  in.  stope  costing  I60"9s.  for  reduction,  that 
is  1 127s.  ;  a  37  in.  or  an  80  in.  hammer  stope  is 
charged  for  reduction  60-ls.  instead  of  42'75s. 
ami  90  0s.  respectively ;  a  2G  in.  small  machine 
stope  and  a  52  in.  one  costing  29'25s.  and  585s. 
respectively  are  charged  up  at  the  same  figure — 
that  is  fT8s.  The  same  thing  applies  right 
through.  This  is  not  the  way  to  find  the  cost  of 
working  the  different  stopes. 

By  dealing  in  this  way  with  average  costs  of  a 
class  of  stope,  instead  of  different  individual 
Stopes,  the  author's  figures  and  curves  lose  some 
of  their  value.  I  notice  that  the  curves  repre- 
sent stopes  up  to  l.S  ft.  in  width  or  54  tons  per 
fathom.  If  we  take  the  100s.  curve  it  comes  to 
1  '858  per  ton.  The  author  has  twelve  charges 
against  this,  of  which  tramming  and  hoisting 
take  1  "5s.,  leaving  0  35s.  to  pay  for  the  breaking 
and  other  nine  charges  enumerated.  Shovelling, 
tramming  and  hoi-ting  are  cheap  at  l'5s.,  but 
the  other  work  is  cheaper.  Although  I  criticise 
the  lower  parts  of  the  curves  and  the  use  of  them 
for  a  certain  class  of  stope,  there  is  quite  an 
amount  of  useful  knowledge  to  be  gained  from 
them  if  used  for  the  usual  stoping  widths  and  the 

I  of  individual  stopes  instead  of  the  average 
of  a  class  of  stope. 

For  instance,  take  the  100...  curve  again.  To 
get  the  figures  for  a  0  ft.  stope  and  a  3  ft.  stope, 


[  find  on  figuring  out  in  my  own  way,  that  the 
author's  values  shown  as  necessary  to  enable  those 
stopes  to  be  worked  at  100s.  per  fathom  each  are 
as  nearly  correct  as  one  can  get.  I  allow  50s. 
for  the  breaking  costs  in  the  stope  and  50s. 
for  the  other  charges  in  the  3  ft.  stope  and 
40s.  for  breaking  a.nd  60s.  other  charges  in  the 
6  ft.  stope.  The  values  are  144s.  and  198s.  res- 
pectively ;  this  gives  the  6  ft.  stope  54s.  advan- 
tage in  gold  value,  and  10s.  advantage  in 
breaking  per  fathom,  equal  to  64s.  From  this 
64s.  there  are  tramming  and  hoisting  charges 
l'5s.  per  ton  on  9  tons  equals  13.5s.,  also  45s. 
reduction  charges  making  58 '5s.  ;  to  which  must 
be  added  the  charges  for  the  extra  9  tons  for 
pumping,  administration,  etc.,  so  the  total 
charges  approximate  closely  to  the  64s.  differ- 
ence. 

From  the  higher  parts  of  the  curve  it  can  be 
seen  how  quickly  the  value  must  increase  to 
make  narrow  stoping  pay.  On  the  100s.  curve 
the  difference  in  value  between  the  6  ft.  and  3 
ft.  stopes  is  5s.,  that  is  a  3  ft.  drop  in  width  ; 
but  for  the  next  foot  alone  the  difference  is  4-75s. 
— practically  the  sam;  as  for  the  3  ft.  From  the 
curves  one  could,  with  a  little  figuring,  get  the 
most  economical  lowest  stoping  width.  On  cal- 
culation a  mistake  or  two  will  be  found  in  the 
value  line  at  the  bottom  of  the  curve  sheet. 

Also  in  Table  I  general  charges  per  fathom  on 
reduction  will  be  found  to  be  lis.,  whether  the 
reduction  charges  proper  are  30'6s.  or  101  5s., 
and  whether  the  fathom  comes  from  a  26  in.  stope 
or  a  143  in.  stope.  In  fact  Table  I  bristles  with 
superlative  accuracy. 

Up  to  this  point  I  have  disagreed  with  the 
paper,  but  I  can  heartily  agree  with  the  author's 
assertion  that  it  does  not  always  pay  to  shut 
down  stopes  of  less  value  per  ton  than  the  aver- 
age cost  per  ton  for  the  reasons  he  gives,  and 
this  is  one  of  the  faults  to  be  found  in  Mr.  Mar- 
riott's square  fathom  system  where  all  stopes 
must  at  least  equal  the  average  working  costs  in 
value. 

I  have  in  mind  a  mine  where  they  are  trying 
to  follow  out  Mr.  Marriott's  idea.  This  mine, 
before  the  trial  of  the  square  fathom  method, 
never  had  its  mill  shut  down  for  want  of  rock  for 
some  years.  The  square  fathom  method  had  not 
been  in  use  long,  however,  before  that  mill  could 
be  shut  down  on  Sundays.  Now  it  is  a  cer- 
tainty that  that  mill  could  be  run  on  rock  of  less 
value  than  average  cost  and  make  a  profit  on 
these  Sundays — or  perhaps  they  hoped  to  fore- 
stal  the  Government's  idea  of  shutting  down  the 
mills  on  Sundays.  I  know  other  instances  where 
the  mill  cannot  be  kept  going,  and  yet  10s.  rock 
would  return  a  profit  on  the  amount  necessary  to 
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keep  the  mill  going  full  time,  even  if  the  av< 
costs  be  20s.  per  ton. 

I  have  seen  stopes  in  several  mines,  in  which 
part  of  the  stope  width  is  of  better  value  than 
the  remainder.  The  best  portion  is  worked  ;  it 
may  be  of  a  value  of  7  dwt.  <>r  more  per  ton  for 
this  portion  of,  let  us  say,  42  in.  stoping  width  : 
under  or  over  this  may  be  another  \2  in.  of  .',  or 
4  dwt.  rock.  Now  looking  at  the  figures  casually 
one  would  say  that  this  .">  or  1  dwt.  rock  will  not 
pay  with  costs  at  an  average  of  20a  per  ton,  but 
it  will.  If  one  stops  to  consider  a  moment,  it  is 
found  that  a  7  ft.  stope  is  cheaper  to  break  than 
a  3i  ft.  stope,  so  there  are  no  breaking  costs 
against  the  low  value  rock  :  also  that  there  are 
other  costs  that  are  small.  Taking  all  these 
things  into  consideration,  it  pays  to  break  this 
low  value  rock.  There  are  cases  where  rock  of 
still  lower  value  can  be  milled  at  a  profit,  -up 
posing  a  plant  fully  staffed  to  handle  1,'kiii  or 
5,000  tons  more  than  it  is  doing  per  month. 
Then  in  the  case  of  stopes,  as  mentioned  ab 
2  dwt.  lock  will  provide  a  profit  ;  for  as  I  said 
before,  such  rock  costs  nothing  to  break,  in  fait 
Saves  money:  also,  all  other  labour  charges, 
except  shovelling  and  tramming  and  emptying 
vats,  are  paid  for,  so  that  the  cost  against  this 
4,000  to  5,000  tons  is  at  most  5s,  per  ton. 

It  must  be  distinctly  understood  that  I  am  not 
saying  that  the  rock  can  be  broken  separately 
and  handled  for  5s.  per  ton,  but  it  can  be  under 
the  conditions  mentioned. 

Now  for  the  claims  the  author  makes  for 
his:  system. — I. — Granted  that  the  u'old  con- 
tents are  the  same  :  even  if  stope  width  is  not 
mentioned,  it  is  nevertheless  a  very  important 
factor.  For  instance,  a  12  ft.  Btope  of  •_'  dwt. 
value  carries  as  much  gold  as  a  1  ft.  stope  of  <i 
dwt.  value,  or  a  2  ft.  stope  of  12  dwt.  value,  but 
I  know  which  1  should  prefer  to  work.  Again, 
a  stope  of  4  feet  width,  with  .'!  ft.  of  reef  with 
such  a  value  as  to  make  the  stope  worth   5   dwt. 

per  ton  (equal  to  240  in. -dwt  )  is  not  so  i: 1  or 

valuable  as  a  (i  in.  leader  -tope  of  the  same 
in. -dwt.  value  Although  tin-  gold  per  fathom  i> 
the  same,  it  is  certain  that  the  profit  per  fathom 
would  be  greater  from  tin-  6  in.  leader  -tope. 
The  old  Jumpers  and  other  mines  hive  turned 
ii-,n  paying  places  into  paying  place-,  although 
containing  the  same  amount  of  gold  per  fathom 
not  by  changing  their  Bystem  of  distributing 
costs,  but  by  changing  their  Bystem  of  work 
ing. 

It  is  this  possibility  of  having  non  payable  and 

payable    stopes    containing    the    same    amount  of 

gold  per  ton  that  baa  caused  Mr.  Marriott  ami  his 

followers  to  miss  the  whole  .nix  of  tie-  question. 

II. — Profit      per      fathom      i  more      to 

the    manager    than   any   other    figure.     b\ 


believing  this,  I  should  like  a  lit-  ition 

from  some  of  the  man.!.  .       fathomi 

in  any   Btope    fluctuate    more,    month    by    month, 
than  the  tons  shovelled  do.     ]  Qted 

more  rock  from  a  particular  si  old   pro- 

s' get  it  from  the    i  that 

i-.     he    would    skin    that    -  Id   only 

increase  his  breaking  by  puttii  a  in 

tie-  pla 

which  are  not  taken  in  a  hurry.      To  m\     mil 
manager  has    (  better  idea  of  hi 

than  cost  per  fathom,  and  he  g 

the  money  coming  m  from  the   mill   and 
works  assay  values.    The  author  says  the  i 
knows  whal     '  h  when  the  profit   falls. 

How  does  he  know  when  the  profit  falb  '     He 
not  tell  from  any  of  tie-  figures  tin- author 
the    value   contained  in    each    -  [Uare  fathom 

stope  remained  the  same,  the  thick 
the  Btoping  width  and  the  amount  broken  per  shift 
also,   then    he    would    have   a    chance,    but  unfor- 
tunately they  do  not.     So  the  sensible   i; 
will  work  on  the  ton  basis.     The  author  himself 
shows  us  truly  enough  that  Btopes  of  t! 
width  vary  greatly  in  cost  for  stores  and   labour 
per  fathom,   not   s,,  much   1"  aything 

inherent  in  the  stope.  but  I  of  the  different 

value  of  the  human  element  as  a  director  of  rock 
bre  iking  appliances      3     ing  that  Btoping  widths 
are  nearly  always  given    in    inches   and    not    I 
why  not  use  this  rule  ;      ton-    per    fathom    equals 
Btoping  width  in  inches  divided  by  four  • 

III. — That  it   will   help  the    manager  to  get 
away  from  the  terrible  bogey   "grade."    T 
seems,  to  my  mind,  to  be  a  misconception  of  the 
meaning   of  grade.     Grade,   to   me,   means    the 
handling  of  rock  that  will   give  a   return    j 
than    tl:  of    handling    that    rock,    that    i<, 

return    a    certain    amount    of    profit.      Surely  the 
author  admits  that  in  his  system  we  must  h»>k  to 
the  same  thing.     It  is  impossible  to  get   a 
from  grade.     In  the  authi  d   must 

thorn  of  rock  of  value  greater  than  the 
cost  of  handling — "grade  repn  sents  the  value. 
A  20  ton  per  fathom  stope  gn  irofit  of 

per  t  >n,  gives  only   a   profit  per  fathom 

ami   no  more,  even   it   you   d<  "  profil 

fathom.' 

I  must  st\  I  have  nol  ird,  or 

\alid  argument  from  the  so 

rase  us  to  alter  tin-  method  ol  our 

work  It  is  not  this  that 

but  tin-  manner  of  doing  the  w  I  should 

altei  better  icsults 

I  have  purpo  in 

■ 

much  th  ■  tore,     [f  we  milled  a  less  diln 

ore  instead  of  the    mixture    WS    do.    tl  dd 

have  be 
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FAULTING  PHENOMENA  IN  RAND 
MINES. 


(Bead  at  February  Meeting,  1911.) 
By  G.  H.  Beattv  (Member). 

DISCUSSION 

Mr.  Tom  Johnson  (Member  of  Council)  :  I 
must  congratulate  the  author  on  his  interesting 
paper,  which  is  on  a  subject  that  constantly 
crops  up  in  work,  but  which  to  my  knowledge 
has  not  been  brought  to  the  notice  of  this  Society 
before,  I  agree  with  much  that  the  author  has 
said,  and  on  some  points  would  like  a  little  more 
enlightenment. 

The  terms  "  upthrow  "  and  "  downthrow," 
when  applied  to  normal  faults  are  much  used 
by  other  than  ordinary  miners  :  although  the 
term  upthrow  is  not  correct,  it  is  very  ex- 
pressive, and  is  in  use  the  world  over.  The  one 
term  downthrow  would  suffice  if  the  direction  in 
which  the  fault  did  downthrow  was  mentioned. 
In  the  diagram  D.F.  2  is  a  downthrow  S."\V. 
dipping  85"  and  D.F.  3  is  a  downthrow  E.  dip- 
ping 85*.  I  agree  with  the  author  that  normal 
faults  must  be  mostly  due  to  gravity,  and  reverse 
faults  to  pressure.  If  note  be  taken  of  drive 
pillars  in  some  of  the  mines  where  the  pillars  are 
being  crushed,  the  action  that  causes  normal 
faults  can  be  seen.  A  break,  or  in  other  words 
a  fault,  is  seen  going  right  through  the  pillar  and 
dipping  towards  the  drive,  the  southern  portion 
of  the  pillar  slipping  down  the  hanging  of  the 
break.  The  amount  of  faulting  can  sometimes 
be  seen  on  the  bottom  of  the  southern  portion  of 
the  pillar.  Then  if  props  are  noticed,  some  will 
be  found  which  give  a  good  illustration  of  how 
reverse  faults  are  formed.  It  will  be  seen  on 
those  props  that  break  by  crushing  and  not 
buckling.  Anyone  whose  business  it  is  to  deal 
with  faults,  should  take  all  opportunities  of 
examining  the  ground  both  above  and  below  the 
reefs,     noting    the    characteristics    of    any    reef 

tter  near  to  and  also  of  the  reefs  being  worked. 
When  crossing  faults  in  drives,  if  the  reef  has 
Jit,  an  extra  hole  put  up  in  the 
roof  near  the  dip  Bide,  and  one  in  the  foot  near 
the  rise  side  gives  information,  as  the  holes  some- 
times expose  the  reef.  Care  should  be  used 
when  deciding  whether  a  fault  is  downthrow 
towards  or  away  from  one,  when  the  break  is 
vertical  or  nearly  so,  as  most  fault  planes  vary  a 
little  in  their  dip  in  different  parts.  It  is  a  good 
ration  to  have  the  places  surveyed  and 
plotted  up  to  date  when  dealing  with  a  fault  that 

lew  to  one,  as  it  is  bad  policy  to  drive  in  all 
directions  just  for  the  purpose  of  keeping  the 
place  going.     It   is  better   to  be  sure  even  if  it 


does  mean  the  place  standing  for  a  shift   or   two. 
Faults  crossing  a  rise  or  winze  are  more  difficult 
to  solve  with  the  eye  alone   than  the  same  faults 
in  the  drive,  the  pitch   of   the   reef  complicating 
the    problem      somewhat.       The   author     says 
"almost  every  fault  will  be  found  to  have  an 
increasing  or  diminishing  throw,  ultimately  dying 
out  in  both  directions."     My  experience  teaches 
me  otherwise  as  main  faults  diminish  both  ways, 
but  as    the   author   remarks  "  very  often  a  big 
fault  is  accompanied  by  smaller  faults  of  similar 
trend  and  dip."     These  smaller  faults  start  at  the 
big  fault  with   maximum  throw  and  die  out  in 
the  distance.      I  have  seen  this   often   with  both 
faults    and    dykes,    and   there  are  more   branch 
faults    than    mains.     The    small    faults  do    not 
always  have  the  same  dip  or  throw  the  same  way 
as   the    parent    fault,    as  the  author  says.     For 
example,  see  his  sketch  between  the  underground 
shaft  and  D.F.  3  ;  there  on  the   6th  level  South 
Reef  a  downthrow  west  fault  is  seen  coming  off 
D.F.  2  which  is  also  a  downthrow  west  fault,  but 
on  the  5th  level  there  is  a  small  downthrow  east 
fault  coming  off   D.F.  2  ;  that  is  two  faults  of 
opposite  dip  and  throw  coming  from   the  same 
parent   fault,    forming    what  is  called   a   trough 
fault.     It  will  also  be  seen  that  the  fault  crossing 
the  5th  level  dies  out  before  reaching  the  6th  level. 
The  author  says  on  page  369  of  the  February 
Journal  that  "  it  would  be  expected   to  find  on 
the  underlap  portion  corresponding  to  the  section 
Fig.  1  dip  faults  similar  to  those  of  the  overlap." 
This  is  very  true,  and  I  should  like  to   know  the 
author's  opinion  why  they  are  not  there,  for  it  is- 
certain  they  should  be   there  if    the   faults  were 
formed    before    the    dyke.     Also    I    would    ask 
where  is  the  reef  that  has  moved  horizontally  to 
the  north,  as  there  should  be  some  trace  of    it. 
Possibly  the  westerly  movement  accounts  for  it. 
I  think  all  the  ground  between  the  George  Goch 
and  Metropolitan  faults  moved  westwards  a  con- 
siderable   distance.     I    heartily    agree    with  the 
author  that  a  deal  of  inefficient  driving  is  done 
and  as  to  the  benefits  to  be  gained  from  straight 
drives.     I  do  not  think  that  any  official   should,, 
in  a  manner,  be  forced  to  work  just  for  his   own 
term  of  office,  instead  of  for  the  ultimate  good  of 
the  mine  itself. 

Coming  back  to  faults  again,  it  is  always  inter- 
esting to  hear  the  experiences  of  others,  whether 
successes  or  failures  there  is  something  to  be 
learnt. 

I  have  seen  some  very  stupid  work  in  connec- 
tion with  faults  in  both  old  and  new  work  in 
mines  here  and  elsewhere.  I  have  seen  cases  on/ 
the  Rand,  in  which  very  prominent  men  in  the 
mining  world  have  been  concerned,  that  would 
be  nothing  but  disgraceful  if  a  student  just 
from  college  had  been  responsible. 
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It  is  bad  work  when  mistakes  made  on  one 
level  where  the  signs  of  what  had  happened  were 
quite  plain,  but  the  same  mistake  repeated  on 
two  levels  with  the  same  fault  is  inexcusable. 
I  have  noticed  this  in  several  mines,  and  the  only 
conclusion  is  that  the  perpetrators  would  rather 
trust  to  luck  and  keep  the  places  going,  than  let 
one  stand  while  the  truth  is  found  in  the  other. 
It  seems  to  have  been  the  aim  to  keep  moving 
right  or  wrong,  like  the  mine-captain  who  used 
to  blast  down  the  hanging  to  rind  rock  to  keep 
the  mill  going  :  it  did  not  trouble  him  that  there 
was  no  gold  in  it,  as  work  was  going  on. 

I  remember  two  cases  I  saw  when  I  first  came 
to  the  Hand.      One  was  a  drive  west  in  which  the 
reef  had  been   lost    somehow  and  could    not   be 
found   even    by   boreholes    both  up  and   down. 
There  was  no   fault,  the  dip  of   the   reef    having 
swung  to  the  north   a    little,    but    the    drive   had 
been  driven  straight  ahead  and  over  the  reef.      A 
new  man  coming  in  traced  the  reef  into  the    floor 
and  got  the  mine-captain   to  have   the   machines 
brought  back,  and  started  working  bearing  north- 
wards a  little  and  the    reef  was  found   to  be  con- 
tinuous.     One  may  ask  how  was  it  that  the  Ik. re 
holes  did  not  find  the  reef  seeing  that   one    went 
into  the  footwall.      It  did,  but  the    reef    was   not 
noticed,  it  being  so  close  that   the  guide    pipe  at 
the  mouth  of  the  hole   was   actually   in    the   reef. 
They  were  mistaken  because   they   thought   they 
were  dealing  with  a  fault  where  there  was  none, 
and  did  not  think  that  the  reef   they    were   chip 
ping  up  was  the  one  they  were  Bearching f or.    In 
the  same  mine  1  saw  another  case  in    which  bore 
hol.-s    were    used     with     no    result    beyond    per 
plexing  the  officials.      Tin-   case   was   in    a    back 
stope  which   had    reached   disturbed   ground.      A 
short  cross-cut  was   put    in    to   get    room    for   the 
diamond-drill  to  work  beyond  the  fault,   a-  they 
thought,  and  a  bottom  and   top  hole  were  drilled 
but    no   reef   found.      The   man    who    had    shown 
them  what  was  wrong  in  the  drive  was    asked   to 
look  at  this  stope.      He  found  the  Btope  to  be  on 
the  main  reef,  the  reef  to  he  up  beyond  the  fault, 
BO  of  course  the   down    hole    could    not    find    reef 
and    the  top  hole   was   angled   back    across    the 
measures  and  crossed  the  fault,  missing  the  main 
reef  On  the  north  side   of  the  fault  and  the    BOUtfa 
reef  on  the  south  side  of  the  fault.      This  was  his 

ling  of  the  indications,  and    subsequent    work 
proved  him  correct. 

I  mention  the-e  two  cases  t<>  show  that  the 
idea  that  boreholes  will  p!  illacioua 

unless  commonsense  i*  used   in  directing  oj 
tions,   also  that  in  neither  of  these  cases  were 

boreholes  necessary. 

It  is  to  be  hoped  that  this  paper  of  the  author 
will  stimulate  interest  in  the  study  of  fault-.  It 
i-  a  very  fascinating  study,  and  it  is  really  rerj 


bttie   trouble  to  solve  most    of  the  faults   i 
with.     A    Btudy   of  the   author's    paper    w< 

amply  repay  anyone. 


THE 


AMALGAMATION    OF  <;<>!  h  I\ 
BANKET  ORE. 


/.'•  id  ■'<   March   Meeting,   1911.) 

By  W.  K.    howi.iN,..    \|  |.  \[.M.  ,\  ,. ..  pu.M,;. 

DI8CI  BSION. 

Mr.  H.  A   White  {Member 

ilusion  at  which  the    author    has    armed    I 
ing    the     reduction     i„    p]  jible 

without    serious    di  in    the  extraction    by 

amalgamation,    is   undoubtedly   satisfactorily 
monstrated  by  the  careful  experiments  that  h 
been  performed  and  the  proof  is  emphasized   by 
the  results  he  report-  from  both   an   outcrop    and 
a  very  deep  level   mine.      For  tin    ordinary 
along  the  reef  I  consider  that  he  has  -hown    that 
the  stationary  plate  can  be    nsed,    with    the   suit 
able    precautions    he    has    mentioned,    to    give 
a]. proximately    a-     good    results      a-     the     more 
expensive     shaking     plate.      It     is    curious    that 
hefore  a  single  tube  mill  was  erected  on  the  I: 

their  introducer  stated  that    the   stationary    | 

would  he  Buperior  t<>  a  shaking  plate* 

The  experiments  above  referred  to  are,   a-  i- 
too  frequently  the  case  hen  losely  conl 

to   the    immediate    point  at   issue,  and  I    would 
gest  that  the  Mines  Trials  Committee  might 

well  pursue  the  matter  further.      For  examp: 

1"      grade  is  selected  a-  the  most  suitable  and    a 

water  percentage  ol  •">■">.     It  would  be  valuabl 
know  the  exact  effect  of  varying  the  fall  and 

water  p  ge;  further  it  would  not  be  to,,  diffi- 

cult to  have  a  plate  cut  up  into  -trip-  a  font  in 
width  and  mount  them  on  a  table  in  such  a  manner 

that  each  -tup  might   be  cleaned  up  •••]%. 

It  would  then  be  possible  I  tain    the   ainal 

gam  caught  by  each  foot  of  the  plate  and  thus 

determine  what  area  of  plate  per   ton  per 

diem  can  most  profitably  be  employed.  If  some 
such  course  i-  not  adopted  some  future  dii 

may    come    along   and    -hew    that     LOO   BO.    ft.  of 

copper  -uital.lv  disposed  'in  do  the  work  the 
author  now  requires   1,700  »q.  ft.  for,  and  -till 

more  copper  may  be  ■crapped,  more  in  triumph 
than  in  kotow.  A-  presented,  the  figures  from 
the  Simmei  Deep  suggest  that  an  increase  in 
extraction  may  be  •  I     I    by  eliminating  ama! 

gamation  altogether     in  tl.  no  do 

reported   must  tirely  due 

liner  grinding  mentioned,  though   it   i*  curi 

that  the  slime  value  ha-  not    ii 

doubt  true  that  on  levera]  mil  on 

it     -    I  ■  k  .  \pril 
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a  small  laboratory  scale  indicates  that  total  ex- 
traction would  be  scarcely  affected  by  omitting 
amalgamation.  Admitting  that  in  many  cases 
amalgamation  is  not  absolutely  necessary  to 
Becuiing  the  highest  possible  (theoretical)  extrac- 
tion the  question  remains  why  do  all  the  mines 
here  retain  it  in  spite  of  the  many  prophecies  of 
doom  in  the  past— prophecies  still  current  with 
the  exponents  of  the  "  New   Metallurgy.^* 

The  answer  to  this  question  brings  me  to  the 
only  point  in  this  interesting  paper  where  I   feel 
bound  to  join  issue  with  the   conclusions  arrived 
at.     The  reduction  in  extraction   by   amalgama- 
tion consequent   upon  neglect  of  the  tube  mill 
overflow    is    regarded    by    the    author    with  too 
friendly  an  eye  as  being  in  itself  not  necessarily 
an   evil.     I  do   not  entirely  agree,    and    I    will 
briefly  outline  the  case  for  the   other  side.     One 
of    the    standard    requirements    upon    the    mine 
management  is  a  uniform   monthly   production, 
and  as  fluctuations  adversely   affect  the  average 
value  of  shares,  this  is  not  wholly   unreasonable. 
The  establishment  of  a  gold  reserve  is   only    a 
slight  help,    for   the  effect  upon  the  value  of  an 
investment  of  a  drop  of  1,000  ounces  in  a  reserve 
must  be  nearly  as  bad  as  that  of  a  similar  fall  in 
output.     The  maintenance  of  an  even  output  has 
been  in  the  past  estimated  as  costing  more  than 
6d.  per  ton  extra  for  mining  owing  to  excessive 
development  ahead  of  requirements,  extra  tram 
ming   costs   from   numerous    levels    and    other 
reasons.     Whether  this  figure  be  excessive  or  no 
it  is  obvious  that    regularity   of  profit  is   worth 
something  and  in  order  to  secure  it  some  idea  of 
the  gold  actually   won  must  be  available  daily. 
From  a  given  amount  of  amalgam  it  is   possible 
ge  the  yield  in  fine  gold  within  1%  or   2% 
and  the  amount  of  amalgam   to  be  obtained  by 
lining  the  plates  when  required  may  be  estima- 
ted without  very  large  error.      In  this  manner  the 
forecast  of  results  is  very  much  more  certain  than 
i-  the  case  with  the  yield  from  the  cyanide  works. 
There  a  variation  of  10%  between  theoretical  and 
actual    extraction    for  any  one  month  is   easily 
sible,  and  if  all    the  gold  were  derived  from 
this  source  the  fluctuation  on  a  low  grade  mine 
might  be  grcatf-r  than  the  average  monthly  profit 
unless  extra  clean  up  expenses  were  undertaken 
in     order     to    palliate    the    evil.      A    reduction 
manager,  even  as  things  now  are.  is  only  prudent 
in  having  his  cyanide  (•lean  up  finished  before  the 
end  of  the   month. 

This  consideration  alone  demands  that  all  the 
gold  possible  shall  he  won  by  amalgamation  even 
though  light  Loss  of  profit   is   involved  in 

uring  it.  1  will  attempt  to  Bhew  that  such 
!o~s  is  problematic  at  hast  and  that  a  small  gain 
in  actual  extraction  sufficient  to  shew  a  profit  on 
.i    Mimng  Journal,  April  15,  1911,  i>.  -lax. 


extra  cost  of    amalgamation    will  be  secured   in 
most  cases. 

It  will  be  evident  that  the  point  at  issue  is  not 
the  total  abandonment  of  amalgamation,  which 
the  author  in  no  way  supports,  but  whether  the 
overflow  from  the  tube  mill  classifiers  shall  go 
over  plates  or  not  A  certain  proportion,  de- 
pending upon  coarseness  of  preliminary  crashing, 
does  not  pass  through  the  tube  mill  circuit,  and 
consequently  will  not  go  over  plates  at  all  unless 
special  arrangements  are  made,  assuming  that  the 
mill  plates  are  discarded.  In  this  way  a  loss  of 
about  15%  of  the  possible  amalgam  recovery  is 
shewn  by  the  author  in  the  case  of  the  Simmer 
and  Jack  plant.  This  loss  may  be  considered 
under  four  heads  : 

(1)  Fine  gold  to  sand  plant. 

(2)  Black  sand  to  sand  plant. 

(3)  Fine  gold  to  slime  plant. 

(4)  Black  sand  to  slime  plant. 

(1)  The  fine  gold  sent  to  sand  plant  will  no 
doubt  be  very  speedily  dissolved  by  the  strong 
cyanide  solution,  but  will  either  cause  a  small 
loss  in  dissolved  gold  in  the  residue  or  occasion 
extra  washing  treatment  in  consequence  of  the 
higher  gold  value  of  the  solution.  If  the  per- 
fectly collected  sand  from  the  Caldecott  table  be 
compared  with  the  usual  more  slimy  product 
from  vat  collection,  no  doubt  this  real  disadvan- 
tage will  be  hopelessly  concealed  and  the  only 
useful  comparison  will  be  with  everything  un- 
changed except  amalgamation.  The  cost  of 
recovering  the  extra  gold  from  solution  is  greater 
than  from  amalgam  and  this  extra  expense  must 
also  be  borne  in  all  four  cases. 

(2)  As  black  sand  particles  caught  on  an 
amalgamated  plate  are  of  all  sizes  down  to  fine 
slime  it  is  probable  that  the  tube  mill  outflow 
will  carry  some  away  to  the  sand  and  slime 
plants  which  would  be  retained  on  an  amalga- 
mated plate.  As  such  particles  yield  an  extra 
profit  to  differential  treatment  a  small  loss  must 
be  caused  by  their  neglect. 

(3)  The  very  fine  free  gold  sent  to  the  slime 
plant  is  probably  very  quickly  dissolved  :  in  de- 
cantation  plants  this  will  occasion  greater  loss  in 
dissolved  gold  sent  to  the  residue  dam  or  will 
require  greater  vat  capacity  and  extra  dilution, 
that  is  must  increase  either  the  capital  and  work- 
ing costs  or  decrease  the  extraction  obtainable. 
The  author's  presentation  of  this  point  almost 
implies  that  the  better  washing  owing  to  denser 
settlement  is  in  some  way  connected  with  absence 
of  overflow  amalgamation.  If,  as  he  leads  us  to 
believe,  the  difference  in  original  value  of  slime 
amounts  to  0'3  dwt.  the  actual  loss  on  the 
residue  (35%  moisture  considered)  is  0"011  dwt. 
or  jd.  per  ton.  In  some  cases  the  difference  in 
value  of  slime  before  and  after  amalgamation  is 
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much  higher  than  03  dwt.  (Durant*  shows 
1"75  dwt.  difference  in  one  case.;  I  have 
obtained  difference-  of  0*5  dwt.  Even  where 
vacuum  filters  are  used  this  point  would  not  be 
absolutely  negligible  as  absolute  displacement  is 
never  possible,  not  only  because  of  the  necessary 
"dead"  spaces  but  because  of  adsorption  and 
surface  concentration  effects.  This  is  illustrated 
by  the  washing  diagram  on  the  Crown  Mines 
filter  plant  and  by  common  experience  in  remov- 
ing zinc  salts  from  filter  pressed  gold  slime.  In 
this  case  also  there  would  therefore  be  a  slightly 
greater  proportion  of  wash  solution  necessary  and 
a  similar  though  smaller  increase  in  the   exp 

(4)  It  might  be  doubted  that  black  sand  could 
be  fine  enough  to  get  away  to  the  slime  plant,  but 
I  have  a  case  where  similar  material  going  10  oz. 
to  the  ton  and  in  quantity  equivalent  to  about 
5%  of  the  total  value  of  the  slime  is  collected 
from  launders  after  the  sand  return  spitzkasten, 
though  the  value  of  the  slime  is  less  than  1") 
dwt.  and  it  contains  less  than  0'5%  of  +200 
sand.  If  an  increase  in  this  fine  black  sand 
is  caused  by  omitting  the  amalgamation  "f 
the  tube  mill  overflow,  the  undissolved  gold  in 
the  slime  residue  will  be  a  little  higher  because 
such  material  requires  a  longer  treatment.  It  is 
possible  that  part  of  the  difference  of  0'02  dwt. 
in  the  undissolved  gold  of  the  .-lime  residue 
quoted  by  the  author  is  due  to  this  cause  for  the 
Bast  Hand  Proprietary  Mines,  results  given 
by  Mr.  Joryf  where  a  similar  collection 
arrangement  is  in  use,  shew  that  their  washed 
residue  value  remains  at  0*08  dwt.  and  all  their 
pulp  was  amalgamated  at  the  time  and  the  other 
conditions  are  not  apparently  more  favourable. 
Now  I  do  not  pretend  that  any  of  these  items 
amounts  to  very  much,  I  only  contend  that  in 
the  aggregate  they  would  slightly  more  than 
cover  the  increased  cost  of  complete  amalgams 
tion.  It  must  be  borne  in  mind  that  the  small 
normal  variations  in  extraction  percentages  com 
mon  to  all  gold  mines  are  yet  large  enough  to 
hide  such  small  losses  unless  tic  pecially 

rched  for,  but  they  an-  not  the  less  certain  on 
that  account.  I  am  fairly  safe  in  saying  that  DO 
special  black  sand  plants  would  have  been  erected 
on  the  mines  with  which  the  author  is  connected 
if  their  warrant  had  been  Bearched  for  in  the 
total  residue  value  only. 

I  would  point  out  with  regard  to  cost   ol 

ting  till-  extra  gold  OU  Overflow   plate-    that    a 

small  extra  elevation  only  is  necessary  hi. I  in 
few  cases  would  ;>  separate  elevation  be  required. 
If  we  put  the  extra  lift  at  1  ft.  the  extra  powei 
required,    all    other  costs    being    practically  un 

altered,   would   be  al.oiit  0.03  of   a    penn\     pel'  ton 


crushed.     Under  the  specially  favourable  circum- 
stances we  cannot  put  the  extra  cost  of  men 
higher   than   0*10d.,    the   extra    ii 
preciation  on  plate-,  tables,  build  will 

hardly  exceed  0'20d.  and  the  extra  labour 
U-(')7d..  although  in  In  mind  <>■■■ 

to  gold  law  regulations  no  extra  Labour  coats  will 
be  involved.  These  figures  are  of  course  only 
estimates,  but  even  if  in  special  cases  they  had 
to  l»e  doubled  I  am  under  the  impression  that  I 
have  shewn  the  I'd.  per  ton  will  be  profitably  spent. 
Mr.  G.  A.  Robertson  (Member) :  I  am  quite 
in  agreement  with  the  author  a-  to  tie-  mi  nts  of 
stationary  plates,  and  to  in-tall  .-haking  pi 
nowaday-    mean-    expenditure    for    DO    economic 

purpose.  In  thi-  respect  the  Wblhuter  ami  Knight 
Central  Mine-  were  amongst  the  first  to  follow  the 
lead    of   the  Eiandfontein  Group,    by    adopting 

stationary  plat 

The  author  doe-  not  make  hi-  point  quite  c. 
when  he  states  that  diagram  "A"  is  the  same  >-  .a 
the  Eiandfontein  Central  and  Knight  ( lentral  M 
There  is  only  one  elevation  of  pulp  on  the  Knight 
Central,  as  on  diagram  15,  there  being  bow- 
ever  four  stationary  plates  in  the  circuit  and  seven 
stationary  plates  for  the  overflow  >  n  routt  for  the 
cyanide  works  When  it  i-  borne  in  mind  thai 
ing  and  platform.-  are  required  for  the  cones  and 
feed  launders  to  cones,  also  that  separate  trestles 
for  the  overflow  launder-  are  required,  the  cost  of 
building  a  plate  house  is  not  a  heavy  item 
if  designed  on  the  principle  of  reduced  amal- 
gamated plate  area,  -utlicient  pi  I  being 
provided  in  the  circuit  to  prevent  the  enrichment 
of  pulp.  On  the  Knight  Central  the  water-tight 
plate  bouse  floor  form-  the  roof  of  the  pump  and 
motor  house.  A  fall  of  10  to  1J  for  amal- 
gamated plates  was  a  more  generally  accepted 
principle  by  mill  designers  than  it  was  by 
operator-.  During  additions  to  the  tube  mill 
equipment    oi    the  Knights   Deep  Mine  in  I 

the     .-hakim,'     plate-     i  I J      for      ■"•      t ill..-      mills) 

were    made    stationary    and    lifted   up  at    their 
I-  to  slopes  allowing  the  pulp  to  run    without 
any  appreciable  silting  of  the  sand  on  the  pi 
The    idea  was   .'    makeshift   not  intended  t< 
permanent  and  a.-  it  BUCCessfulIj 
for  two  months,  the    results    appeared    to    in 
justify  experiment   in  connection  with   the    .1: 
bution  ol    pulp  over  the  pis  The  method 

distribution  then  was  a  pi  I  son, 

the  pulp  discharging  itself  through  holea  in  the 
laundei    which  tutlet    I 

Tin-    reduction    of    the 

shown    I')     the    antic  in    the 

right    direction    ami   certainlj 
whernbj  a  sai ing  can  !»•  made  in 

j.-th-  i      with  ury 

iption. 
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Though  in  most  cases  on  the  Rand  large 
quantities  of  amalgam  are  ."locked  up"  on  the 
plates,  it  is  very  questionable  whether  this  is  nec- 
•  y.  Some  mines  clean  up  all  the  plates  each 
month  leaving  sufficient  amalgam  on  them  so  as 
not  to  interfere  with  the  extraction.  The  appli- 
cation of  'elbow  grease'  to  the  amalgam  left 
allows  the  plate  to  be  made  in  good  condition  with 
quite  a  small  quantity  of  gold  amalgam. 

The  copper  amalgamated  plate  in  one  piece 
generally  in  use  could  advantageously  be  cut  in 
three  pieces  3  ft.  long  to  form  a  series  of  steps. 
Kach  part  should  be  detachable  and  laid  on  the 
table  in  order  of  condition,  the  poorest  piece  being 
placed  at  the  head.  One  spare  piece  of  amal- 
gamated plate  should  be  kept  and  substituted  for 
any  well  set  piece  of  plate  which  can  then  be 
carried  to  the  clean  up  room.  There  the  amalgam 
can  be  mechanically  peeled  off,  the  plate  scoured 
and  put  back  on  the  table,  thus  avoiding  a  monthly 
event  known  on  the  mines  as  "clean  up  day." 
Mr.  H.  W.  MacFarren*  in  writing  of  the  drop  plate 
method  says  "  the  only  objection  to  drops  is  that 
they  interfere  to  a  slight  extent  with  the  quick 
dressing  of  plates  "  but  I  cannot  see  even  this 
objection.  A  small  mine  belonging  to  the  Man- 
hatten  Milling  and  Leasing  Co.  Nevada  obtain  a 
extraction  by  "  careful  plate  amalgama- 
tion'' by  the  method  above  described.  The 
advantages  alone  of  facilitating  the  clean  up  by 
this  method  make  it  worthy  of  consideration  on 
the  Rand. 

A-  regards  the  erosion  of  amalgam  by  coarse 
crushing  we  seem  to  be  much  divided  in  opinion. 
With  the  great  efficiency  of  the  tube-mill  circuit 
as  a  mercury  trap  it  is  reasonable  to  suppose 
that  the  amalgam  eroded  from  the  stamp-mill 
plates  would  be  caught  on  the  tube-mill  plates. 
Considerable  difficulty  has  been  occasioned  in 
aome  quarters  by  amalgam  erosion  from 
coarse  crushing,  at  others  full  amalgamation 
recovery  is  obtained  when  crushing  through 
6  1  and  36  mesh  screens,  and  even  these  it 
is  claimed  do  not  mark  the  limit  of  coarse 
crushing  as    in    the    stamp  mill    with  full 

amalgamation  results.  The  eroded  amalgam  in 
many  cases  is  recovered  through  the  medium  of 
the  much  criticised  and  as  often  condemned  spitz- 
lutten.  As  the  result  of  experimental  work  con 
ducted  by  J.  W.  Elmerf  at  Tuolumne,  California, 
the  stamp-mill  is  now  crushing  through  a  4  mesh 
the  pulp  passing  over  an  amalgamated 
plate,  followed  by  a  conical  pebble  mill  and 
ondary  amalgamation.  These  are  but  a  few 
instances  where  it  is  claimed  that  what  amalgam 
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is  lost  in  the  stamp   mill  is  caught  on  the  tube 
mill  plates. 

It  is  doubtful  if  a  saving  in  time  in  dressing 
plates  is  effected  by  having  the  plates  out  of  the 
stamp  mill.  On  the  East  and  West  Rand 
some  years  ago  and  when  an  ample  supply  of 
ore  was  available  for  crushing,  the  pulp  from 
one  battery  was  by-passed  to  the  next  plate  there 
being  no  stoppages  for  dressing  plates.  The 
method  may  have  been  crude  but  if  the  plates 
had  been  a  few  feet  from  the  mortar  box  the 
method  would  have  been  perfect.  Similar  de- 
vices are  in  use  elsewhere.* 

The  question  now  is  can  we  get  a   satisfactory 
extraction  by  cyaniding  without  previous  amal- 
gamation of  the  free  fine  gold  or  is  it  necessary 
to    recover    all     the    amalgamable    gold    before 
cyaniding       With    fine    crushing    and   efficient 
cyanide  treatment  the  author  has  shown   that  it 
is  not  necessary  to  recover  the  fine  metallic  gold 
by  amalgamation,  but  the  question  here  is  what 
is  the  cost  in  cyanide  consumption   against  mer- 
cury consumption  for  the  recovery   of   this   gold. 
So  far  the  author   has  not   shown    that   there  is 
anything    to    be    gained   by  only  amalgamating 
part    of    the    gold    recoverable    by   this  process, 
except  perhaps  in  the  case   of   fine  crushing  to 
77-6%  or  81%   -90  mesh  product.     In  fact  the 
author  goes  on  to  show  that  "  where  the  ratio  is 
lower  "  as  at  the  Simmer  and  Jack  the  residues 
are  "  normal  "  "  and  a  trace  of  fine  gold  can  be  de- 
tected bypanning  the  final  pulp,"  thiswhen  dealing 
with  the  residue  from  a  "freely  leachable  sand." 
It  goes  without  saying  then   that  traces  of  fine 
gold  would  be  detected  by  panning  the  final  pulp 
with  "  slimy  semi-permeable  sand  charges,"  that 
is  cf  course  provided  the  fine  gold  is  in  the  sand 
charges  before   treatment.     In   the    case    of  the 
Simmer  Deep  the  extraction   goes  up   to  93"5% 
on    the    fine    crushing    stated.      While    I    admit 
that    fine    crushing    costs    are    rajfidly    coming 
down     and   have    not    by    a    long    way    reached 
the    limit,  nor    has  the    ultimate    fineness    been 
reached,     nevertheless,     in    view    of    the    recent 
light  thrown  upon  the  subject  of  fine  crushing  by 
one  who  ought  by  actual  investigation  to  know,f 
I  wonder  if  this  fine  grinding  is  profitable.  No  doubt 
under  certain  conditions  it  is  so.  It  is  particularly 
noticeable,    however,    that    owing  to  the  recent 
increased  efficiency  of  the  tube-mill  as  the  fruitful 
outcome    of    previous   wholesale   condemnations, 
owing  also  to  the   increased   capacity    of    stamps 
and    to    native    labour    troubles,   there  are  large 
numbers    of  idle    stamps    on    the    Rand    which 
the  mines  arc   quite  unable   to    feed.      This  fine 
crushing    is    obviously    not    profitable    to    those 

■  H.  W.  MacFarren,  "Practical  Stamp  Milling  and  Amalga- 
mation, p.  hi. 

t  See  Reply  to  Discussion,  "Grading  Analyses  and  Their 
Application,"  this  Journal,  Vol.  XL,  l)e<-.,  1910. 
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mines  which  have  an  ample  supply  of  ore  in  the 
mill  bins.  Crushing  to  81%  -  90  mesh  in  order 
to  ensure  a  high  extraction  could  not  be  effected  on 
many  mines  to-day  without  a  considerable  re- 
duction in  the  tonnage  of  ore  milled  ami  conse 
quent  reduction  in  profits. 

The  considerations  which  enter  into  thr 
problem  of  double  stage  crushing  and  gel 
ting,  say,  a  93%  extraction  with  or  without 
full  amalgamation  results  are  simply  mercury 
consumption  against  cyanide  consumption  for  the 
recovery  of  the  hue  metallic  gold.  It  would 
seem  as  if  the  author  over  states  his  case  when 
he  puts  down  the  disadvantages  of  recovering  the 
fine  metallic  gold  by  amalgamation  to  the  m 
sity  for  "extra  capital  outlay  and  buildings,  the 
capital  locked  up  as  amalgam  as  setting  to  the 
plates,  the  increased  area  of  amalgamated  surface 
to  guard,  the  consumption  of  mercury,  the  labour 
of  dressing  and  the  additional  elevation  of  pulp 
necessitated  by  its  fall  during  this  amalgamation 
process."  I  admit  the  extra  mercury  consump- 
tion, but  nothii  g  else,  and  then  take  as  a  basis 
the  layout  in  the  proposed  method  "  E  "  as  an 
illustration  in  the  saving  of  "  extra  capital  out- 
lay," etc.  This  design  pot  the  advantages: 
(1)  The  pulp  is  fairly  well  comminuted  before 
being  pumped,  thereby  economising  in  pump 
liners  which  become  more  rapidly  abraded  l>y 
coarse  pulp  than  by  fine  pulp.  (2)  Part  of  tin- 
fine  sand,  slime  and  a  proportion  of  water  as 
these  come  from  the  mortar  box  gravitate  direct 
to  the  cyanide  plant.  The  disadvantages  of  the 
design  are  the  unnecessary  capital  expenditure 
for  excavation  work,  else  double  pumping  i- 
a  necessity,  and  a  questionable  proposition 
as  to  whether  a  single  classifier  for  classify- 
ing both  stamp  mill  pulp  and  tube  mill  pulp 
gives  the  best  results.  In  a  recent  criticism 
"ii  diaphragm  classification  I  confronted  Mr. 
<i.  ( ).  Smart"  with  two  difficulties  which 
went  unchallenged,  viz.,  (1)  the  uneven  dis- 
tribution of  pulp  to  each  cone,  and  (2)  tin- 
uneven  delivery  of  pulp  flow  from  the  pump-. 
Both  these  questions  had  a  direct  bearing  on  the 
final  results  of  diaphragm  classification  as  outlined 
by  him.  These  questions,  however,  being  do 
longer  matters  of  difficulty,  I  have  no  hesitation 
in  stiting  that  the  good  work  done  1<\  diaphi 
classification  for  tube  milling  is  quite  undisputed, 
under  certain  conditions.  There  is  such  i 
thing  as  overloading  a  Bingle  cl 
tube  mill,  and  1  am  of  opinion  that 
(nation    would    do    better     work,     utilisil 

wifier  for  the  stamp  mill  pulp  and  the  other 

for  the  tube  outlet   flow  plus  overflow  f i  the 

primary    classifier.     My    reasons  are  thai   il 

./,  \.,i.  \ 


stamps  and  three  tube  mills,  where  the  stamps 
have  a  IS  ton  duty  through  a  nine   mesh 
are  started  with  an  empty  tnbe  mill  circuit, there 
will    be    an    all    slii  r   halt  an  hour. 

During  this  time  all  the  a  ind  which 

ii  to  the  tube  mill  until  it  is  ground  up.    This 
goes  on  until  the  circuit  i>  full,  and  not  till  then 
does  tin-  overflow  grading  bi gin  t'>  be  normal.     A 
diaphragm  cone  9  tt   deep  is  larger  than  n< 
at  the  start  up  of  the  mill  !>ut  two  h 
there  is  the  possibility  of  overloading  such 
fier.     It  the  tube  mills  get  out  of  sorts,  for  their 
digestive  organs  do  fail  them  sometimes,  the  same 
Bingle  cue-,  have  got  to  deal  with  these  troul 
We  have  command  over  the  tonnage  of  ore  from 
the  stamp  mill,  the  proper   method   then   is  to 
classify  the   stamp  mill  pulp    in  00  fier  and 

the  tube  mill  pulp  in  a  separate  classifier. 

Within  certain  limit>  the  classification  of  ft 
!)  mesh  product  is  extremely  simple.  It  i-  just 
like  dropping  stones  into  i  bucket  of  water  when 
tln-y    immediately    >ink  :     SO    a     -mall     classifier 

ble  to  classify  tin-  stamp   mill    pulp 
to  give  a  clean  underflow  and  a  larj 
may  be  used  for  the  comminuted   pulp.      The 
Be.noni  Consolidated  Mine  is  the  first  to  set  this 
example*    where   the    pulp    gravitates   from  the 
mortar  boxes  to  the  primary  cl  -  which 

of  tin-  Stadler  type,  1   it.  deep.     By  thi>  method 
of    primary    and    secondary    classification 

\ation     work      has     t<>     \«-     done,     and     by 
periodically  testing  the  underflow  from  tin 
dary  classifiers  an  intelligent  shiftsman  can  di 
any  Bymptoms  of  trouble  in  the  crushing  work  "f 
the  tube  mills.     This  method  i 

Jit  of  pulp  elevation  than  single   unit 
cation.     There  is  a  slight  disadvantdge  that  all 
the  pulp  has  to  be  ele?  ited,  but  th  it  is 
the  advantages  accruing  from  stage  cl  tion, 

which   on   the  other  hand  again  allows  full  a: 
gamable  gold  to  be  recovei  t  forth  in  the 

accompanyii  un. 

It  will  be  seen  that  two  elevations  of  pulp 

only    incidental    to    the    situation    of   the 

mated  plate-,  there  being  the  follow; 
lives       '  1  i  Tin-  placing  of  the  plat 

mi  below  the  tube 
of  the  pi  tti  he  tube  mills  so  that  the  pulp 

aftei  J  will  |  r  the  p 

tl 

o|    the  pul| und    where   the 

plat. 

plant,  the  gold  beii 

the  pulp   being   pumped   I 

Tin- 
mine   have  1   the    I  It   will 

further  that    ii 
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m  the  secondary  classifiers  can  be  delivered 
direct  to  the  tube  inlets  and  thereby  neutralise 
any  excess  of  moisture  in  the  underflow  of  the 
primary  classifiers.  According  to  the  plan  of  that 
plant  the  grades  of  the  launders  are  such  that  the 
pulp  from  any  mortar  box  can  gravitate  through  a 
distributor  to  any  tube  mill  or  a  certain  number  of 
stamps  and  a  tube  null  can  act  as  an  independent 
unit  for  the  reduction  of  the  stamp  mill  product. 

I  have  to  thank  Mr.  E.  J.  Way,  consulting 
engineer  to  the  Anglo-French  Exploration  Co., 
Ltd.,  who  on  my  application  to  him  for  permis- 
sion to  show  the  principles  of  the  classification 
•in  adopted  at  the  Benoni  Consolidated  mill 
was  good  enough  to  send  me  a  blue  print  of  the 
crushing  plant  from  which  I  had  prepared 
diagram  Fig.  I.  Fig.  II.  represents  the  class  of 
classifier  adopted  at  that  plant. 

Before  we  had  tube-mills  all  the  amalgam- 
able  gold,  except  a  small  quantity  which 
remained  in  the  stamp  mill  die  sand  was 
recovered  through  a  1,600  mesh  screen  when 
required.  Now  stones  are  run  over  plates 
in  the  stamp-mill  or  large  tonnages  of  coarse 
sand    over    the  tube  mill    plates.       If  only   the 
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fine  gold  is  required  in  the  cyanide  works  the 
underflow  from  the  .secondary  classifiers  contains 
the    co  Id.        Assuming   this   sand   is  too 

coarse  for  amalgamation  on  plates  surely  it  is 
not  a  difficult  matter  to  apply  a  suitable  sizer 
and  get  all  the  coarse  gold  in  a  few  tons  of  fairly 
fine  -and.  li  it  is  deleterious  to  progressive 
mill  practice  to  run  a  9  mesh  product  over  a 
■tamp  mill  plate,  is  the  only  alternative  to  re- 
move the  plate  .'  .Many  different  types  of  sizers 
in  successful  use  on  base  metal  ores'  in 
different  parts  of  the  world  including   the  simple 


Callow  Screen  in  front  of  the  mortar  box. 
Has  this  screen  been  tried  on  the  Rand  to  size  off 
the  coarse  sand  1  Although  the  author's  argu- 
ments against  the  recovery  of  all  the  free  gold 
by  amalgamation  only  had  reference  to  existing 
designs  it  will  stimulate  discussion  by  my  assum- 
ing as  I  have  done  that  "E  proposed  arrange- 
ment "  was  the  case  in  point.  The  author  is  to  be 
congratulated  for  having  brought  forward  such  an 
interesting  subject  for  discussion,  and  I  think 
our  mining  members  have  a  good  plan  of  thrash- 
ing out  a  subject,  a  method   which  our  metallur 
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gical  members  really  ought   to   copy.       It    givi  a 
those  members  a  chance    to  reply  who  have  con 
tributed  at  length  to  a  discussion   on    a  paper  of 
so  great  importance  to  the  industry. 


AIR  LIFT  AGITATION  OF   SLIME    PULP. 


{Ren, I  at  March   Meeting ,   1911.) 

By  Robert  Allen,   M.A..   B.Sc,  M.I.M.M. 

(Member  of  Council). 

DIS(  i  38I0N. 

Mr.  C.  B.  Kingston  {Corresponding  Member 
of  Council) :  Mr.  Allen's  paper  on  Air  Lift  Agi 
tation  is  of  special  interest  to  me,  because  some 
months  ago  in  consultation  with  Dr.  W.  A. 
Caldecott  and  the  author  I  decided  to  instal  Air 
Lift  Agitation  Vats  to  treat  the  ore  from  The 
Lonely  Reef  Gold  Mining  Company's  property  in 
Southern  Rhodesia. 

Experiment  showed  that  a  satisfactory  exti 
tion  could  be  obtained  in  a  single  operation  by 
agitating  a  mixture  of  fine  sand  and  slime  in  this 
manner.  Tests  made  with  a  small  experimental 
vat  to  determine  the  time  of  agitation  and  density 
of  pulp  from  which  the  most  profitable  extraction 
might  be  expected  gave  the  following   results  : 

The  experimental  vat  used  was  48  in.  x  1  L'  in. 
with  conical  bottom,  and  central  pipe  '_'  in. 
diameter. 

Kitki  tofPi  lp  Density  on  Am  LiftAgii  ^tion. 
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Assaj 
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The  denser  pulps  yield  lower  extractions,  bnt 
concentrate  the  dissolved  gold  in  a  -inalhr 
volume  of  solution.  The  difference  in  the  results 
obtained  with  pulps  of  1*5  to  1,  and  I  to  I  is 
slight.  The  saving  in  cost  of  plant,  consumption 
of  power  and  loss  of  water  make-  it  profitable  to 
work  with  a  thick  pulp.  The  Air  Lift  Vats  have 
been  designed  to  work  with  a  pulp  of  I "5  to  1, 
but  it  is  probable  that  a  pulp  of  I  to  I  will  be 
used  in  practic 

Most  "i  the   "old   i-  dissolved  in   lour  boi 
The  vats  installed  provide  for  bs  hou  ition 

if  accessary.     The  point   of   maximum  economy 
will  be  determined  in   practice.     Thi  peri 

mental  residues  indicat  d  percent 
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tion  from  tJ re  which  goes  to  the  mill  at 

dwtS.    to    22    dwt-.    per    ton.       Impi" 
will  no  doubt  be  obtained  with  experience.     As 
the  complete  plant  possesses   some  features  that 
may  be  of  interest  to  members,   a  descriptioi 
it  will  be  contributed  later. 


FUTURE  ECONOMIES  IX    RAND 
REDUCTION   PLANTS 


Read  at  April  Meeting,   1911.) 
By  C.  0.  s.  iiMnr  (Membi  r.) 

i>i-<  i  — 1>>\ 

Mr.  H.  Stadler      i  Owing  to  the 

increase   of  mining  costs   with   the    inci 
depth   any    suggestion    which  may  result    in    a 
lowering  of  the  working  coats  is  oi   vital  import 
ance  to  the  mining  industry. 

The  subject  oi  Mr.  Scb  mitt's  lengthy  contribu- 
tion is  one,  therefore,  eminently  suited  for  die 
sion   by  technical  s,  and   for  this  reason 

the  think-   ol    all    members   interested    in 
mining  industry  are  due  to  the  author. 

The  paper  itself,  however,  has  been  so  hurriedly 
compiled,  and  i-  consequently  bo  full  of  ob\ 
and  serious  mistakes  that,  it  hardlj  merit! 

ID.      As,  bo*  pie 

may  be  misled  by  the  i  words  and  6gu 

used  by  the  author,  and  as  the  discussion  of  eveu 
an  inaccurate  paper  may  throw  some  light  a 
tin-  questions   it   deals  w  ith.  I  [ < r ■ 
the  authoi  s  pa]  i  little  unbiassed  .  i 

1 . 

/>> i  th.        In   order    t«>    v\i\\ 
imp'  tin 

reduction  < 

<>ii  tin-  falling  off  "i   th. 

deeper  I  in   the 

>'  .1.  .1/  April  29th,  1911 
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[rising  the  author's  points,  concludes  with  the 
remark:  -•'That  they  are  based  upon  entirely 
misapplied  premises,  and  are,  consequently, 
incorrect     and      misleading      to      the      highest 

degree," 

•_'.  Savings  Resulting  from  Redistribution' and 
Closer  Classification  of  Ore  in  Breaking  and 
-  ting  Plant,  (a)  General— In  the  comparative 
statements  of  operating  costs  (Table  IV.  and 
IYa.)  it  unfortunately  happens  that  the  author 
(in  the  item  "  Sorting "),  multiplied  the  unit 
price  given  per  ton  of  waste  sorted  by  the 
total  tons  sent  to  the  sorting  plant.  This 
serious  error  makes  the  sorting  costs,  in  many 
s,  as  high  as  either  the  stamp  milling  or 
the  tube  milling  costs,  and  affects  the  figures 
throughout  the  paper.  The  consequences  I 
have  not  troubled  to  calculate,  because  in  another 
important  particular  also,  the  tonnages  are  en- 
tirely wrong. 

The  suggested  improvements  in  the  crushing 
and  sorting  plant  are  based  on  the  principle  of 
relieving  the  preliminary  crushing  units  from  the 
"fines  "in  the  feed  by  deviating  them  direct  to 
the  secondary  crushing  appliances.  As  shown, 
for  instance,  in  diagram  Fig.  6,  only  the  +  2  in. 
rock  of  the  ore  hoisted  is  run  through  the  breaker 
after  sorting,  whilst  the  -2  in.  portion  is 
deviated  to  a  second  screening  and  sorting  plant, 
whence  the  +  §  in.  grade  is  sent  to  the  stamp  mill 
and  the  -  |  in.  grade  (together  with  the  -  §  in. 
portion  deviated  from  the  ore  breaker  discharge) 
to  the  tube  mills.  By  such  elimination  of 
"  fines "  the  tonnages  fed  to  the  preliminary 
crushing  appliances  are  brought  down,  but  since 
the  feed  becomes  much  coarser  more  energy  is 
required  for  reduction  ;  in  other  words,  the  gain 
in  the  tonnage  is  practically  wiped  out  by  a 
corresponding  loss  in  the  duty.  The  presence  of 
"  fines  "  in  the  feed  has  no  detrimental  effect  on 
the  efficiency  of  an  ore-breaker  of  sufficient 
capacity,  if  the  volume  of  the  "fines"  is  not  far 
in  excess  of  the  volume  of  the  interstices  in  the 
coarse  rock.  The  same  reasoning  is  applicable 
also  to  stamp  crushing.  This  can  be  best  demon- 
strated by  an  assumed  example  in  which  not  only 
the  tonnage  crushed  hut  also  the  work  done  is 
taken  into  account  by  representing  the  gradings 
by  their  mechanical  value  (E.U.)*  Assuming 
that  a  mixed  feed  of  70  tons  (to  a  5  stamp 
mortar  box  with   1  mesh  screen)  contains,  as  per 

_■  0,  JO  tons  +|  in.  rock  of  a  mechanical 
value  0  (equal  to  equivalents  of  1  in.  cubes)  and 
24  ton-  -  j|  in.  "fines''  with  a  mechanical  value 
of  16  K.C,  then  tin-  mechanical  value  of  the 
mixed  feed  works  out  at  5"5  E.U.  The  work 
done  by  the  stamps  is  therefore  in  the  two 
— 

TowriuU,  M 


1.   Mixed  Feed — 
Mech.   value  of  4  mesh  dis- 
charge        ...  ...    17 '0  E.U. 

Less  mech.  value  of  feed  5*5  E.U. 


11-5  E.U.  x  70  tons 
=  805  E.U. 
2.   "  Fines"  Discarded— 
Mech.  value  of  4  mesh  dis- 
charge        ...  ...   17 "0  E.U 

Less  mech.  value  of  feed  0*0  E.U. 


17-0  E.U.  x  46  tons 
=  782  E.U. 

This  shows  that  the  work  done  is  about  the 
same  in  both  cases,  and  that  no  appreciable  saving 
in  working  costs  and  capital  expenditure  can 
therefore  be  obtained  by  the  deviation  of  the 
"  fines  "  and  the  consequent  tonnage  reduction. 
The  battery  screen  being  of  ample  capacity  the 
"  fines  "  readily  find  their  way  through  it  and  if 
they  are  caught — well,  they  are  crushed  :  exactly 
what  is  wanted.  The  discharge  pulp  becomes 
perhaps  a  little  finer  than  the  discharge  through 
the  same  mesh  in  the  case  of  a  clean  coarse  feed. 
A  reasonable  percentage  of  "  fines "  present  in 
the  battery  feed  does  not  affect  the  size-composi- 
tion of  the  mortar  box  content,  which  is 
exclusively  determined  by  the  battery  mesh.  The 
working  conditions  of  the  stamps  are  therefore 
exactly  the  same  whether  the  "fines"  are 
eliminated  from  the  feed  or  not.  Experiments 
made  at  the  New  Kleinfontein  mine  confirm 
these  facts  and  clearly  prove  that  the  tonnage 
crushed  of  the  separately  measured  coarse  rock 
portion  of  the  battery  feed  is  not  lessened  by  an 
addition  of  "  fines,"  on  the  contrary,  the  addition 
of  "  fines  "  within  well  defined  limits  apparently 
improves  the  efficiency  of  the  stamp.  The 
stamps  Avill  therefore  hardly  derive  advantage 
from  the  deviation  of  the  -  f-  in.  portion  to  the 
tube  mills  but,  on  the  other  hand,  the  tube  mills 
will  doubtless  benefit  from  this  addition  owing  to 
the  consequent  increase  in  coarseness  of  their 
feed.  However,  an  equally  efficient  coarse  feed, 
showing  a  similar  grading  to  this  combined  feed, 
can  just  as  well  be  obtained  by  using  a  suitably 
coarser  battery  screen.  Since  a  4  mesh  screen 
does  not  seem,  so  far,  to  mark  the  limit  of  highest 
efficiency;,  there  is  a  possibility  of  success  in  the 
new  Giesecke  mill  (a  combination  of  ball  and 
tube  mill  revolving  on  the  same  trunnions)  now 
under  examination  by  the  Mines  Trials  Committee. 
This  mill  takes  its  feed  direct  from  the  ore 
breakers. 

(b)  Saving  in  Working  Costs. — Inaccurate  as 
they  are,  the  figures  in  Table  IV.,  which  compare 
the  operating  costs  in  an  existing  plant  (16% 
waste  discarded)    with    the  operating  costs  in  a 
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proposed  new  plant  (30  waste  discarded),  show 
practically  no  other  advantage  in  favour  of  the 
suggested  modifications  than  that  resulting  from 
the  discarding  of  a  larger  percentage  of  waste. 
Sorting  being  cheaper  than  milling,  it  is  quite 
evident  that  the  working  costs,  if  distributed 
over  the  total  ore  hoisted,  and  therefore  over  the 
waste  discarded  as  well  as  over  the  ore  milled 
must  fall  approximately  in  proportion  to  the 
percentage  of  the  ore  sorted. 

{r)  Saving    in    Capital    Expenditw,  Here 

again   the    reduction    in   capital    expenditure   per 
ton  hoisted  is  the   natural  consequence   of   the 
larger  amount  of  waste  sorted  and    therefore  not 
the  result  of  the  suggested  improvement.-.     These 
improvements  requiring,  as    they  do,  more    com 
plicated    arrangements    than    does     the     present 
practice — bring  the  cost  up  again. 

By  debiting  interest,  depreciation  and  redemp- 
tion of  capital  expenditure  (at    12      per  annum) 
to   working   costs,    the   author   obtained  for  his 
improved  scheme,  with  .'50      waste   discarded    (as 
per  diagram   Fig.  6,  picked  out  at  random),  the 
following     savings     compared    witli    an    existing 
plant     with      1G%    waste     discarded    (diagram 
Fig.  2) :- 
Saving  in  operating  costs  per 

ton  hoisted    ...  ...      10-32d. 

Saving  in  capital  charges  per 

ton  hoisted    ...  ...        l'47d. 

Grand  total  per  ton  hoisted...      Ll"79cL=  say  Is. 

It    appears    from    the   above    figures    that    the 

3sible  saving  resulting  from  capital  charge-  is 

insignificant  in  comparison  with  the  Influence  of 

other  more  important  factors  affecting  the  work- 


ts,  such  .i-.  for  in-;  He-;!.; 

discard* 

i"     /  -  \\'.-  do 

require  lengthy  papers  t"  tell  as  that  working 
cost-   per   t<>n    boisted   i  an  «d    bj 

increase  in  the  p-  ded. 

What  is  reall)  of  importai  determine,  by 

taking  into  account  the  O] 
and  the  loss  of  the  ui,i  I  gold  in  th 

what   are  actually  the  economic  limits 

In  compiling  the  following  table  for  tie-  p 
"f  comparing  the   reduction   costs   in 
imely,  no  wasl  d  and   30      v. 

suited,    I     have    taken    over    part    of    the    ailtl 
figures     i-    they    stand,    and    any  inaccuracy  that 

may  1"'  present  will  not  affecl  the  pur]  this 

comparison. 

Prom   these  figures   it  appear-  that  with  '■'■• 
wasl  rted.  the  economical   limit  is 

already  passed.  In  practice  the  differences  might 
even  Ke  greater  as  the  value  ol  the  unrecovered 
gold  in  the  waste  i-  almost  Bure  to  increase  with 

the    increase    in    the    percentage    of    v 

and  a-  the  operating  costs  with  a  more  compli- 

l  sorting  plant  will  also  in  all  probability 
higher  than   those  given  in  the  table.     On  the 

other  hand,  it  HO  wa-te  i-  sorted,  the  COSts  will  — 
especially  in  the  case  o|  -taiup-  hung  up  in  I 
sequence  of  shortage  of  labour  probably  he 
lower,  owing  to  _  ter  tonnage  being  available 
for  crushing  This  proves  how  easily  sound 
economj  overlooked  bj  those   in  a   h 

tor  lightning  "  progi   bs 

A-    tin-    author    claim-    to    introduce    improve 
incut.-  on  present  day  practice,  he  will  appreciate 
my  putting  a  skeleton  -ketch  of  the   break 
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Reduction  costs  per  loo  tons  hoi-ted 

Reduction  costs  per  ton  hoi-ted 
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and  sorting  plant  of  the  New  Kleinfontein  mine 
— so  frequently  referred  to  in  his  paper — before 
him.  This  plant  has  now  been  working  for  seven 
years  and  its  perfect  arrangements  will  hardly  be 
beaten  by  any  of  the  author's  "new  proposals.'' 
.">.  Savings  Resulting  from  Improvements  in 
lal  Crushing  Units. — At  the  end  of  the 
year  1908,  coarse  crushing  tests  on  a  larger  scale 
were  executed  on  the  initiative  of  Dr.  Caldecott  by 
The  Mines  Trials  Committee  at  the  Simmer 
East  Mine  under  the  direction  of  Mr.  W.  E. 
Dowling.  In  a  report,  dated  19th  January, 
1910,  dealing  with  the  results  of  these  tests  I 
clearly  laid  down  and  showed  graphically,  that 
single  stage  crushing  appears  to  reach  the  limit 
of  economy  at  about  1,200  to  1,400  mesh,  corres- 
ponding to  a  final  pulp  of  about  24-5  E.U.  (say 
1 7°0  of  the +  60  grade).  For  the  production  of 
tine  final  pulps  stage  crushing  proves  to  be  more 
efficient,  provided  that  the  additional  expenditure 
is    paid    for    by   the   higher  extraction  to  be  ex- 


the  Cason  and  Angelo  Mines  on  the  East  Rand*, 
but  he  completely  ignores  my  strong  comment 
upon  these  figures  in  my  replyt  to  that  discus- 
sion. 

Convincing  arguments  have  already  been 
brought  forward!  against  the  system  of 
creating  a  "  Nominal  Crushing  Unit,"  the  estab- 
lishment of  an  arbitrary  ratio  between  the  power 
consumption  in  tube-mills  to  these  N.C.U.,  and 
the  fallacy  of  using  the  production  of  the  —  90 
grade  as  a  standard  for  efficiency  measurement, 
but  as  Mr.  Schmitt  does  not  refute  these  plain 
statements,  I  stigmatise  his  figures,  so  far  as 
deduced  therefrom,  as  misleading,  incorrect  and 
worthless. 

4.  Savings  Resulting  from  Higher  Extraction 
by  Finer  Grinding. — The  author  reminds  mem- 
bers of  the  following  paragraph  contained  in  my 
reply  to  the  discussion  on  my  Paper  on  Grading 
Analyses^: —  ^^".-j 

"  By  the  statement  made  by  Mr.  E.   H.   John- 
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Breaking  and  Sorting  Plant,  New  Kleinfontein  Co.,  Ltd. 


pected.     The  economical  advantages  of  recrush- 

ing  by  tube-mills  are  only  pronounced  when  the 

very  coarsest  battery  screens  are  used,  whilst  the 

intermediate    Btages    all    show— if    any — small 

advantages,    or,    putting   this   statement  in  the 

words  ol  one  of  my  conclusions  :   "  Not   only  the 

mechanical,    but   also   the  economical  efficiency 

inci'  . ith    the    coarseness    of    the    battery 

I,    even    a    ',    mesh    screen  ('404  in.) 

■  not  yet  to  mark  the  limit  of  the  highest 

Dr.    Caldecott,    who    had    pioneered 

the  crushing   policy,  guided   by  practical 

considerations   stopped  at  about  9  mesh,  whilst 

Johnson  and  Way  went  still  further   in 

ttreme  coai  -<■  crushing  policy. 

For   the  calculation  of  the   "savings"  to  be 

I  by  improvements  in  the  mill  plant  as  an 

independent  crushing  unit,  the  author  falls  back 

upon  the  figures  given   by   Mr.   Johnson    on  the 

t-    ot   the  experimental  ,,icd  out  at 


son  in  his  contribution  that  the  stamp  and  tube- 
mill  combination  produced  9'5%  more  .  surfaces 
than  the  stamps  alone,  the  impression  is — perhaps 
unintentionally — produced  that  the  useful  work- 
had  been  increased  in  this  proportion.  The  assay 
value  of  the  ore  being  given  by  weight  is,  how- 
ever, in  both  cases  the  same,  and  the  only  gain 
to  be  derived  from  the  additional  energy  spent 
for  the  further  reduction  of  the  pulp,  is  to  be 
looked  for  in  the  direction  of  higher  extraction, 
which  in  the  present  case,  under  fair  assump- 
tion, amounts  to  about  1%." 

The  pulps  then  under  consideration  were  pulps 
Nos,  I.  and  II.  (not  I.  and  III.)  between  which, 
according  to  the  author's  own  statement,  the  gain 
in  extraction  is  only  1"56%"  In  reducing  the 
above  9-5%  to  "about  1%,"  I  was  therefore  not 

*  See  this  Journal,  July,  1910. 

I  See  this  Journal,  December,  1910. 

*  See  this  Journal,  .May,  1910. 

§  See  this  Journal,  December,  1910. 


May  1911 


a  a  Schmitl     Fulim  I.  ,  /.•„„,/  R 


very  wide  of  the  mark,  or,  as  I  have  shown  to  be 
the  fact,  this  is  about  the  only  one  of  the 
author's  figures  which  happens  to  be  approxi- 
mately correct. 

The  data  published  by  the  author,  on  the  .fain 
in  extraction  with  6ner  grinding,  are  quite  ii 
ficient  to  allow  the  establishing  ,,f  a  regular  ratio 
of  increase,  and — if   anything— they   only    prove 
that  this  question   cannot   be   generalised.     <  >ne 
of  the  five  Mines  quoted,  ahows,  for  the  coai 
pulp  No.  III.  (17%  +G0  grade),  an  extract* 
94-8%,  i.e.,  very  nearly  as   high   as   obtained    al 
each  of  the  other  four  mines  with  the  finest  pulp 
No.   I.  (2-5%   +60   grade).       For    this    example, 
the  gain  in  extraction  between  pulps  I.   and  II. 
is  only  0-4%  and  therefore  even  less  than  "about 

5.  Actual  Experiences. — The  results  of  a  loi  b 

run  on  a  practical  working  scale  at  the  East  I. 
Proprietary  Mines  are  awaited  with  great  interest, 
as  they  will  show  whether  the  author's  predic 
tions  will  be  fulfilled,  or  whether  the  advantages 
realised  will  remain  within  the  limits  of  ni\ 
calculations,  which,  though  they  are  based  on 
only  elementary  mathematical  and  physical  law-. 
are,  on  the  author's  own  confession,  "  mysterious 
formulae  "  to  him. 

In  face  of  the  fact  that   the   New    Kleinfontein 
Mine,  run  on  conservative  lines  with  single  Bl 
crushing,    without    tube-mills   according   to   the 
Annual     Reports    for     1910,   still   holds  the    n 
cord   in    reduction    costs  i  I-.  6'7d.   with  94'50 
extraction  on   466,882    ton-    per    year),   against 
two    of    the    largest    progressive    mines    (East 
band  Proprietary  Mines:  os.  5*8d.  with  92*85 
extraction      on      2,126,324      tons      and      Crown 
Mine-    58.    9*0d.    with    96*2       extraction     on 
1,511,658    tons),    1    cannot     help     feeling    that 
metallurgical  business  on  the  Hand  has  become  too 
refined  and   that,    from    the   introduction   <>l   tin- 
Cyanide  process  to  the  present  date,  very  little 
if  any — real  economical  progress  has  Keen    made. 
A    year  ago'   Mr.  Way  published  a  tabular  -tale 
ment    showing    that    the    reduction    costs   oi    the 
New  Kleinfontein  .Mine   are    lower    than    on    any 
one  of  about  30   band    Mines,   including   some 
crushing  over   1J0.O0O   tons    per    month.       This 
statement  has  been  ignored  and    it    is   high    time 
that  attention  were  compelled  to  the  reason   for 
these  low  co-ts.    Although  a  fresh  Hood  of  figures 
may  again   swamp  this  question,   il  will  never  be 
solved    until  it  is  taken  up  by  either  the  heads 
oi  the  mining  groups,  the  company  directoi 
shareholders. 

A  point  which  might  be  raised  in  tin-  c  qi 
tion   is  that  the  peculiar  nature  of  the   Klein- 
fontein ore  allow   a  high  extraction   without   re 
COUrae  to  very  line  grinding.   This  might  be  tine; 

'Sec  ttii.s  ./ 


but  it  is  much  im .re  likely  that  this   high 
tion  i-  exclusively  due  t..  th< 

passed  through  a   1,2 lesfa   bat)  n   is 

much  more  amenable  to  an     p  ,n  pulps 

coming  from  coarser  meshes  ..i   discharge  pulps 
from  tube  mills  containg  a  bug  „u-. 

1(  '-•  tb  very  probable  that,  il  the 

the  East  Rand  Proprietarj  Mine.  whi<         I    dly 
gives   50      extraction    by   amalgamatioi 

iied  through  [,200  mesh,  it   would  \ 
same  high  amalgamation  extraction,,!  i  ti„. 

of  the  New  Kleinfontein  Mine.     Should  this 
prove  to  be  the  case,  the  extraction  fi 
Hand  Proprietary  Mine's  ..re  would  w..rk  out 

follows  : — 

Assay  value  oi  mill  bed     ...  7  <>1  dwt 
'  '■'<  led  by  amalgan 

ti«"'  •••  ...    14  J  dwt.    ll_' dwt 


Pinal  pulp  ...  ...  259 dwt 

Extraction   by  cyanide  (say, 

35%)  "...  2-20 dwt  .  20 dwt 


2  dwt 

or  mi     oi  mill  tc.-d 

tually   obtained    with  very 
line  grinding. 

.  o\l  II  -n>\ 

The  final  le-ult-  of  the  possible  savings  worl 

out  by  the  author  are  briefly  as  follows 
1.  .<<ir,„:/s  resulting  from  suggt 
its  hi  breaking  and  sorting  plant 

a-  tli  present  day  practice. — 

Operating  costs      ...  ...    |     per  ton  milled 

<  iain     in    higher  extraction    by 

lin.r  grinding...  ...      6*72d 


ad  total 


1  6*72d 


■_'.  Savings  d  rushing  by  a  doubl 

plant,  a  xred   with  singlt   stage  bt 

only. — 

<  operating  costs      ...  ...       8*2d 

<  lain  in   higher  extraction  by 

liner  grinding...  ...   1 


Grand  total  ...    I  - 

Although   the  savings  t..  l»    realised   bj    the 
jested  improvements  oi  the  bn 
ing  plant,  winch,  a-  the  author  bashfully  admit-. 

"  may  or  may  not  be  adopted    in    I 

not  merely  be  added  t..  those  resulting  I  ible 

a  crushing,  "either  result  (the  ..nth..! 

•  in  be  improved  by  a  jud  combination   "i 

the  tw...       The  \.  i  iblu  increase  in 

i    profits    t..    I I. tuned    in    eithei    f.ue, 

reminds  one  involuntarily  «.f  the  littl 

the  man  wh<>  want  to  i  The  in 

(in  tin-  ...   \li.  >.  hinitt),  tgent  ol 
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known  manufacturing  firm,  recommended  him  a 
new  pattern,  by  the  use  of  which  50%  of  the  coal 
could  be  saved,  "  Well,"  said  the  would  be 
buyer,  "  give  me  two  of  them  and  I'll  save  the  lot." 
Whilst"  I  am  at  perfect  liberty  to  criticise  and 
is  far  as  I  take  responsibility,  I  might  be 
reproached  for  the  form  and  wording  of  my 
criticism,  as  not  carefully  balanced,  and  as  unfair 
from  a  professional  point  of  view.  My  answer  to 
this  is  that  the  attack  has  not  been  made  in  the 
dark  but  in  the  full  light  of  the  world-wide 
scientific  reputation  of  this  Society,  in  whose 
Journal— ii  caught  blundering — I,  too,  may 
one  day  be  roasted. 

Mr.  Tom  Johnson  {Member  of  Council) : 
The  author  is  to  be  congratulated  on  that  part  of 
his  paper  dealing  with  the  surface  plants.  There 
is  no  doubt  that  many  of  us  will  often  refer  to  it 
with  benefit  to  ourselves,  and,  I  hope,  to  the 
industry  in  which  most  of  us  are  engaged,  In  a 
paper  of  the  length  of  the  one  under  discussion, 
there  are  sure  to  be  some  points  where  others 
hold  different  opinions  to  those  of  the  author. 
There  is  no  doubt  that  the  author  points  out  a 
way  of  reducing  costs,  even  if  the  reductions  do 
not  amount  to  as  much  as  he  calculates. 

It  is  certain  that  on  mines  working  thin  reefs 
more  sorting  can  be  done  than  at  present, 
even  with  single  breaking ;  but  with  double 
breaking  and  more  screening  one  hardly  knows 
what  percentage  could  be  sorted  out,  although  it 
might  be  better  to  break  the  .stope  over  or  under 
the  reef  first  and  pack,  then  take  the  reef  as 
clean  as  possible  after.  If  breaking,  screening 
and  sorting  costs  Is.  6d.  and  total  reduction  4s., 
it  is  seen  at  once  that  2s.  6d.  per  ton  would  be 
•d  on  every  ton  sorted  out.  The  cost  of  sort- 
ing a  ton  of  waste  is  greater  however  when 
sorting  from  -  2"  than  from  4-  2"  ore.  There 
are  one  or  two  things  to  keep  in  mind.  Sorting 
aid  not  be  80  close  that  the  value  of  the  waste 
rock  increases  too  much  ;  with  30%  sorting  and 
the  gold  in  the  waste  rock  f>2  dwt.  higher,  about 
5d.  per  ton  milled  would  be  lost.  Another  thing 
to  examine,  is  whether  a  certain  labour  force  is 
sufficient  to  handle  a  greater  tonnage  than  is  being 
delivered  then,  for  this  difference,  the  saving  by 
ring  closer  is  not  2s.  6d.  per  ton,  as  the  wage 
bill  u  already  paid  in  the'  reduction  works. 

In  the  latter  part  of  his  paper  the  author  men- 
tions the  large  amount  of  inertia  in  custom  and 
thought  on  the  Hand  which  is  opposed  to  change. 
This  is  true,  but  we-  must  acknowledge  that  in 
surface  work  there  are  changes  taking  place,  also 
th<re  are  some  indications  that  changes  will  take 
place  in  underground  work,  and  not  before  they 
DC  'led.  For  these  reasons  I  absolutely  differ 
from  the  author  in  regard  to   his   statement  that 


costs  will  increase  in  depth  for  the   underground 
work. 

I  will  now  examine  the  items  of  cost  in  the 
order  set  forth  by  the  author  on  page  466  of  the 
Journal. 

(a.)  Increased  cost  of  skilled  and  unskilled 
labour. — Both  skilled  and  unskilled  labour  will 
cost  less  per  ton,  even  with  increased  wages  due 
to  better  methods  of  working,  which  the  mines 
will  have  to  adopt.  They  will  be  forced  to  make 
a  virtue  of  necessity.  I  have  several  times 
pointed  out,  in  papers  before  this  Society,  some 
of  the  changes  that  will  have  to  be  made,  not 
because  I  say  so,  but  because  they  are  necessary. 
As  to  scarcity  of  native  labour  for  drilling,  it  is 
being  found  that  machine  work  can  be  done 
cheaper  than  hammer  work  and  can  be  done  in 
narrower  stopes.  It  will  also  be  found  that  a 
large  amount  of  native  labour  will  be  replaced  by 
white,  in  what  is  termed  "  native  work  "  and  at 
no  greater  cost.  Of  course  this  is  heresy,  still 
it  will  come.  It  is  only  the  idleness  of  the  mine 
officials  that  prevents  it.  Look  at  the  benefit  to 
both  masters  and  men,  if  we  would  only  do  the 
right  thing  and  spread  our  native  force  properly 
and  work  about  50%  greater  tonnage,  either  in 
the  present  mines  or  others  to  be  started. 

(b.)  Explosives. — "  More  required  due  to  in- 
creased hardness."  Increased  depth  does  not 
necessarily  mean  increased  hardness.  I  have 
seen  harder  rock  at  1,000  ft.  than  at  3,000  ft. 
Even  granted  that  the  rock  is  harder  at  5,000  ft. 
than  at  1,000  ft.,  this  does  not  necessarily  mean 
that  it  will  take  more  explosives  to  break  it.  The 
probability  is  that  it  will  take  much  less,  owing 
to  the  very  pressure  the  author  assumes  will  cause 
an  increase.  The  use  of  smaller  machines  will 
also  contribute  to  the  decrease  in  quantity,  as  will 
stoping  without  leaving  pillars,  and  the  employ- 
ment of  rock  breaking  experts.  Explosives  will 
certainly  be  less  per  ton  with  equal  stoping  widths 
than  at  the  present  time. 

(c.)  Ventilation. — "  Outcrop  and  shallow  deeps 
have  not  provided  any  artificial  ventilation.  Cost 
liable  to  be  2d.  to  3d.  per  ton  hoisted."  Mr. 
Penlerick  said  in  his  paper  recently  read  before 
this  Society,  that  the  cost  on  the  East  Rand 
Proprietary  Mines  was  Id.  per  ton,  and  that  they 
had  got  back  their  capital  on  the  plant  three 
times  over.  The  Village  Deep  and  Village  Main 
Reef  bear  this  out,  so  it  is  probable  that  the 
deeper  mines  will  have  an  advantage  in  having 
to  provide  artificial  ventilation,  for  most  of  the 
shallower  mines  of  the  present  are  losing  money 
because  of  the  lack  of  artifical  ventilation. 

(d.)  Mine  Drainage. — "Greater  depth,  greater 
cost."  This  looks  logical,  but  fortunately  it  is 
not  usual  to  get  much  increase  of  water  in  depth. 
So  as  to  keep  down  the  costs,   the  water  will  be 
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collected  in  most  cases  at  lesser  depths  than  at 
present,  or  power  will  he  taken  from  the  water 
and  used  for  different  nurposes  such  as  ventila- 
tion. Then  the  quantity  does  n<>t  increase  in 
ratio  to  the  claim  area,  so  there  will  lie  a  smaller 
quantity  of  water  per  ton  of  rock  hoisted.  It  is 
assumed  that  the  deeper  shafts  will  command 
much  greater  tonnages  than  most  of  the  shallower 
shafts,  and  much  larger  tonnages  will  be  hoisted 
per  shift,  so  that  drainage  costs  will  be  spread 
over  the  larger  tonnages  in  this  w*y  keeping  the 
costs  down. 

(e.)  Hoisting  to  Surface. — The  author  says  the 

cost  of  hoisting  will  undoubtedly  increase.  I  am 
inclined  to  believe  there  will  he  very  little 
increase  if  any.  Mr.  Sawyer  in  his  paper  "  Profit 
per  Fathom,"  fixes  the  hoisting  charges  at  5d. 
to  6d  per  ton.  As  Mr.  Sawyer  is  connected  with 
one  of  our  deepest  mines  this  figure  is  most  likely- 
taken  from  that  mice.  One  of  the  chief  reasons 
for  high  costs  in  hoisting,  is  the  large  number  of 
engines  used  to  hoist  the  rock.  There  seems  a 
tendency  towards  improvement  in  this  matter.  It 
is  certain  that  labour  costs  should  not  he  above  say 
30%  of  what  theyare  at  present.  The  power  cha 
can  he  greatly  reduced  by  running  the  engines  up 
to  something  like  their  capacity.  The  larger 
units  and  the  large  tonnages,  with  balanced  hoist 
ting  of  the  future,  will  tend  to  keep  the  cost  from 
rising  much.  It  Kimherley  can  do  over  7,000 
tons  in  less  than  1  2  hours  with  one  engine  ami  a 
pair  of  skips,  using  a  labour  fore--  for  this  engine 
and  skips  only — whilst  on  the  Rand  probably 
ten  times  the  Dumber  of  engines,  skipsand  labour 
force  is  used — there  is  a  chance  of  keeping  down 
the  cost  here. 

•  i     Underground  Transport.     The  author  in 
dines  t«>  the  belief  that  because  of  the  longer  die 
tances  the  rock  will  have  to  he  transported,   that 
the  cost  will   increase.     If  the  mines  were  con 
demned  to  use  only  Kaffir  labour  this  would  be 
true,    hut    whi  n  it    is    realized   that  it    is   just    as 

.   to   handle    the    transport    mechanically   in    a 
mine  properly  laid  out.  the  cost  will  be  decre 
instead  of  increased,  also  a  few  more   mines  can 
be  supplied  with  the  native  labour  set  fn 

( i/ >i in/ //.)     Power   "in/   Capital    Charges.     I 
think    the   author    is   mistaken    in  saying  these 
charges  will  increase  when  compared  on  the  ton 
nage  basis.      Take  the  matter  of  hoisting  engl 
this   charge    will    not    inci  d though  boilers 

will.      More    air    will    not    he  used  in  drilling  tin- 
rock      Ventilating  machinery  will  quickly  return 
its  cost,  and  so  with  the  other    item-    win  n  calcU 
lated  on  the  ton  had-.       If  a    shaft    be    put    down 

twice-  the  depth  "i  another  and  twice  the  ton: 
he  hoisted  in  a  shorter  time  the  cost  per  ton  will 
decrease  for  the   shaft. 


Personally  1  think    costs    will    d<  if  tin- 

inertia  the  author  speak 

the  surface,  we  underground  men  must  put  our 
hacks  into  it  ami  see  that    it    i-    overcome    Under 

ground,  even  if  some  of  n-  _  •  what  crushed 

with  the  weight  of  it.  The  wh<  le  I  the 
matter    is    that    ui  od    work    i-   to,,    little 

studied.     W.-   are   only  just   now   beginning    to 
understand   that    mining   consists   of   somet 
more  than  getting  holes  drilled,    tilling  them  with 
explosive-    and    letting    them  The    in 

ground  work  is  just  as  worthy  of  scientific  study 
as   the    BUrface    work.      The   author    truh 
that  two  thirds   ,,t'   the   costs  are  in  connection 
with  underground  work,  ami  yet  it    i-  .   on 

by  rule  of  thumb.         _      i  miner  mu  t.  ol 
sity,  have  a  fair  knowledg  mechanics;  one 

cannot  get  on  without  it,  but  with  most  under- 
ground nun  this  knowledge  i-  e  in  the  equation. 

Although  costs    have ie   down    greatly   in   the 

underground  work,  there  i-  still  room  for  further 
reductions  without  touching  wages.  1  think  the 
author  did  quite  wrong  to  publish  ;i  table  like  his 
Table  I.  He  i<  liable  to  do  harm  to  the  m 
for  the  sake  of  emphasizing  this  contention  that 
working  costs  must  he  reduced  on  tin'  BUrface.  I 
do  not  think  it   was   necessary  t"   _  ir  :    his 

good   enough    without    this    empha 
Win;  the    author    get    hi-    figures    from  to 

cau-e  him  to  put  tin'  recovery  it  20s   pei  ton   for 
inim-    of    5,000    ft    depth.      Take    the    mine- 
over  1,000  ft.  deep.     The  Cinderella   Deep  i- 
covering  -  •-..  tin- City  Deep  the  same,  the 

Turf  inim'  is  opening  up  better  ground  than  the 
Village  Deep  which   i-  over  20a   and   the  South 
Hind.    1    h«lio\,-.    is   over    20a      Taken   on 
whole  I  do  not  see  much  difference  between  2, 
ft.  miie-  and  those  of   1,000  it.,  tin -i 
and  bad  patches  in  any  boriz  n 

In  the  yean  that  are  gone  m  nil  more  or 

less  selectii  were  high  and  profits  had  I 

made  to  tanding   for   the    industry    and    to 

find  money  to  open  up  new  mini 

thousands  "t  ton-  are  l>oini.'  miied    that  wore   left 
re     leu      getting    down    to    the 

sensible  idea  that  up-  ything  that 

will  return  a  profit.      The  rich  rock  is  not  1" 

s  i  doing,  hut  many  ton-  m-  obtained  that  c  >uld 
not  be  got  otherwise.  Even  at  the  present  time 
I  know  mines  where  it  would  not  i  monthly 

profits  if  the  ralue  ol  the  rock  milled  was  allowed 
to  drop  '_'-.  per  ton  ;  working  I 

down    ami  uuinher    ol    payable    I 

would  I"-  got,  a!  r  total   profit.      I 

many  ] pie  who  think   something   i-   wi 

on  tin-  I! and  because  the   profit 

i  the  ii 
the  profit  per  ton  i->  lower,  tbeultii  wrill 

The  larger  t«>m 
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the  policy  o\  milling-  all  rock  that  will  show  a 
profit,  multiplied  by  its  profit  per  ton  will  be 
much  greater  than  the  tonnage  of  the  older 
system  multiplied  by  its  profit  per  ton. 

I  do  not  know  how  the  author  reconciles  his 
Table  I  with  what  he  says  after  quoting  figures 
from  Ross  E.  Browne's  paper.  He  says  "At  this 
period  (Sept.  1905)  the  mines  were  working  at 
e<  insiderably  less  depth  than  at  present,  yet  the 
profit,  if  we  ignore  the  capital  charges  of  5s.  was 
not  much  greater  than  to-day  as  appears  below," 
then  he  shows  that  the  profit  has  dropped  ()T8s. 
and  the  yield  7-7s.  Outsiders,  as  well  as  our- 
selves, should  take  very  particular  notice  of  this, 
the  yield  has  dropped  7'7s.  whilst  the  profits  have 
only  dropped  0'18s.  Is  it  not  plain  that  the 
yield  has  not  dropped  because  the  rock  got  poorer, 
but  has  been  allowed  to  drop  through  the  inclu- 
sion of  poorer  rock  that  used  to  be  left  in  times 
gone  by.  The  yield  per  ton  has  been  allowed  to 
drop  21  ,  whilst  the  profit  per  ton  has  only  been 
allowed  to  drop  3%,  after  allowing  for  redemption 
of  capital.  If  we  have  dropped  working  costs  7s. 
per  ton  since  19()5  by  working  at  a  considerably 
greater  depth,  by  what  reasoning  does  the  author 
assume  that  costs  increase  with  depth  ?  Also, 
because  the  yield  per  ton  has  been  allowed  to 
drop,  why  does  the  author  assume  that  it  will 
continue  to  drop  .' 

The  author  has  laid  an  obligation  on  us  by 
showing  us  how  the  surface  costs  can  be  reduced, but 
he  is  in  error  in  offering  this  saving  to  the  people 
underground.  Instead  of  providing  a  margin  for 
the  underground  people,  they  should  be  made  to 
provide  one  for  themselves,  which  should  not  be 
a  heavy  task  considering  the  possibilities. 


NATIVE    FOOD    SUPPLIES    AND    THEIR 
QUALITY. 


(Bead  at  January  Meeting,  1911.) 

By  F.  W.  Watson,  15.8c.  (Lond.),  F.I.C.,  F.C.S. 
( .Member). 

REPLY   TO    discussion. 

Mr.  F.  W.  Watson  (Member):  In  writing  this 
paper  I  had  expected  that  more  data  would  have 

D  brought  forward  during  the  discussion  than 
has  been  the  caw,  and  I  had  hoped  that  my 
"  analytical  brethren  "—as  Mr.  Gray  calls  them — 
would  have  contributed  a  larger  quota. 

Dr.  McCrae,  in  the  opening  paragraph  of  his 
valuable  contribution,  says  that  had  I  been  more 
conversant  with  actual  conditions  1  would  have, 
modifies  my  opinion  that  little  had  been  done  to 
the  foods  supplied  to  the  compounds,  and  he 
also  remarks  on  the  work  done  by  the  Native  Affairs 


Department.  I  have  no  desire  to  underrate  the 
valuable  work  done  by  this  Department,  but  it  is 
a  curious  fact  that  in  this  Society,  in  which  the 
scope  for  papers  is  so  wide  no  one  has,  up  to  the 
present,  brought  forward  a  paper  giving  any  data 
of  work  done  on  the  foods  supplied  to  the  native 
labourers  on  the  mines.  It  seems  to  me  that  it  is 
a  matter  of  great  regret  that  the  staff  of  the 
Native  Affairs  Department,  have  in  this  matter, 
been  so  prone  to  hide  their  light  under  a  bushel 
at  any  rate  as  far  as  our  Society  is  concerned,  as 
it  is  in  this  Journal  that  we  look  for  much  infor- 
mation on  the  progress  of  chemical  investigation 
on  mine  supplies. 

In  criticising  my  remarks  on  mealie  meal,  Dr. 
McCrae  says  that  my  experience  of  this  article,  as 
supplied  to  the  compounds,  cannot  have  been  ex- 
tensive as  I  had  found  no  cause  for  complaint. 
This,  I  think,  is  another  instance  of  the  two  great 
principles  of  "cause  and  effect."  In  my  paper  I 
stated  the  effect,  i.e.  that  the  samples  of  mealie 
meal  submitted  were  of  good  quality.  Dr. 
McCrae  has  attributed  the  cause  to  my  limited 
experience,  but  I  would  suggest  another  reason 
and  that  is  that  the  suppliers  know  that  each 
consignment  sent  to  the  Consolidated  Gold- 
fields'  compounds  may  be  submitted  for 
analysis  and  therefore  they  are  careful  to 
keep  their  article  up  to  the  standard.  This  is 
due,  to  a  great  extent,  to  the  interest  taken  by 
our  medical  staff  and  the  compound  managers  of 
the  group  (and  it  is  only  by  co-operation  between 
the  various  departments  that  efficiency  can  be 
obtained).  While  feeling  a  certain  amount  of 
sympathy  for  the  native  in  other  compounds  who 
has  to  put  up  with  weevil-eaten  mealie  meal,  I 
am  pleased  that  my  critic  has  brought  this 
matter  up,  since  the  obvious  moral  to  other  mining 
authorities  is  to  go  and  do  likewise  in  the  matter 
of  testing  supplies. 

In  referring  to  the  section  of  my  paper  on  pea- 
nuts, Dr.  McCrae  quotes  an  analysis  of  the 
ground  nut  cake,  and  remarks  on  its  high  nutri- 
tive value  as  a  foodstuff.  This  high  nutritive 
value  no  one  will  deny,  but  to  come  down  to  the 
commercial  aspect  which  is  that  usually  taken  up 
by  the  seller,  I  would  take  this  opportunity  of 
showing  the  difference  in  value  between  the  oil 
and  the  cake  after  pressing.  In  the  wet  grinding 
of  maize  for  the  manufacture  of  starch,  corn-fiour, 
etc.—  of  which  I  can  speak  from  actual  exper- 
ience— it  is  customary  to  separate  the  embryo  or 
germ  as  it  is  commonly  called — from  the  endo- 
sperm and  these  germs  are  ground  in  roller  mills 
and  pressed.  The  oil  after  refining  used  to  fetch 
about  27s.  6d.  per  longcwt.  (112  lbs.)  the  pressed 
cake  5s.  3d.  per  long  cwt.  This  latter  price  was 
considerably  below  some  of  the  commoner  grades 
of  starch,  so  that  if  starch  is  a  cheap   adulterant 
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to  pea-nuts  much  more  so   is  pressed  cake.      It  is 
for    this    reason    that   I  would  recommend  that 
nuts  should  be  tested  chiefly  for  fat  content  and 
a   certain    percentage   of   that  constituent    BDeci 
tied. 

In  the  Kafir  beer  section    1   am   glad  to  note 
that  Mr.  Gray  lias,  like  myself,   been   more   for- 
tunate than  Dr.  McCrae.     The  samples  submitted 
to  the  Goldfields   Laboratory  are  sent    by   the 
compound    managers    who    have    control  of  the 
issue  of  this   beverage   and   they  are    tested    for 
alcoholic  content  on  receipt  at  the  laboratory, 
this  is  the  condition  in  which  the   beer   is  isa 
to  the  native.     In  the  sample  tested   which   did 
not  go  beyond  3-84%  of  alcohol,  I  am  of  opinion 
that  the  reason  there  was  no  further  increase  was 
the  low   diastasic  power  of  the    Kafir  corn   malt 
and  therefore  saccharirication    of    the   starch   did 
not  take  place  as  it  might   otherwise    have   done 
with  more    efficient    malt.      In  one  instance    the 
percentage  of  alcohol  did  not  rise  above  111  and 
this  was  entirely  due  to  the  starch  not  being 
verted    to  sugar.     The  quality    of    Bome   of   the 
malt  supplied   to  the  compounds  leaves   much    to 
be  desired.      While  on  the  subject  of  Kafir  be.r  I 
would  like  to  mention  another  alcoholic  bevel 
namely  Kali.      This   is   a  favourite   of  the    I 
Coast    native,    many   of    whom   do    not   car.-   for 
Kafir  beer.      Kali  is  made  by  taking  the    root  of 
a  plant   (I    believe  the    native    name    is    Ezema), 
cutting  it  up  and  boiling  it  in  water.      The  water 
and  root  are  kept  warm  tor    three   days   and   the 
water  is  then   poured  on'.      If   this    water   is  not 
discarded  the  liquor  is  too  pungent  and   I  believe 
has  injurious   if   not   poisonous   effects.      Golden 
syrup  and  sugar  are  then  dissolved  in  warm  water 
(not  boiling)  and  the  steeped  root  added   when  a 
violent  fermentation  quickly  sets  up.      A-  an  ex 
periment  some  of    this    beverage    was    made   and 
was  allowed  to  stand  in  an  open  tin  for  24  hour-. 
The  percentage  of  alcohol   by  weight   was  then 
found  to  be  3"27.      The   whole   sample    was   then 
well    mixed   and  portions   bottled    in   (a)   Bcrew 
stoppered  bottles  and  (I))   in    open   bottles.      The 
alcoholic  content  was  tested  at  various  times  with 
the  following  results  :  — 

In  screw    stop 

pered  bottle. 

I  ■{)■>      alcohol 

tz     .,         t-16„ 
96     „         1-51  „ 

1  1 1  l.'i  I 


Alter  2  1  hours 


In  open 

bottle. 
Il>        alcohol 

1-9S 

5  1  I  „ 

•''II,, 


It  will  thus  lie  -ecu  that  altci    9b'  hour-  ..i    120 
hours  after  brewing  the  increase  in  alcoholic-  oon 
tent  was  practically  negligible  in  both  and 

the  effect  of  pressure  was  to  lower  the  p.  i  i 
slightly.      All  the  percei 
weight.      Sometimes    the    rial 


other  grain,  but  this  <i  m  to  have  much 

effect  on  the  alcohalic  content  of   tie 

I  must  thank  Dr.  M 
tribution  as  he  ha-  raised  m  mj  interesting  point-, 
but  only  regret  that  he  has  not  opened  hie 
lory  note  Look  a  little  moi 

Mr.  Pooler  i^  to  be  congratulated  on  his  well 
written  criticism,  but  most  of  hi-  remarks  are  on 
the  physiological  aspect  ol  food  which  I  felt, 
when  writing  this   paper,    was  groun  I  1  to 

the  medical  profession.     I  Mr.  Pooler 

that  I  medical  men  have  told  me  that  the 

results  1  have  given  have  been  of  value  to  them. 
Mr.  Gray  ha-  shown  that  the  figures  qn 
Mr   Pooler  are  misleading,  and  in  regard  torn 
1  have  had  experience  of  grains  from  all  parts  .,f 
the  world,  a, id  1  I     ol  proteid  is  an  exceptionally 
high    figure.       Surely     Mr.     Pooler    mu.-t     I 
[licked   out    the    analysis    giving    the    highest 
nitrogen  value. 

In  quoting  the  figures  on  cocoa  Mr.  Pooler  I 
evidently  not  read  the  text  of  the  paper  carefully, 
Otherwise    he    would    have    seen     it     Btated    that 
-ample-    A    to    h    were   of  the    variety  know  i 
soluble  coca  in  which  a  certain  ]  I  fat 

had  been  removed,    also    hi-    might    have    not 
the  remark   on    simple    K    relative    to    the    -mall 
portion  of  the  .  a    having    been    ex1 

If  Mr.   Pooler  had  noticed  the-  lent-.  1  am 

sure  he  would  not  have  compared  an  analyi 

raw  cocoa  with  that  of  the  manufactured    article. 
I    have   to    thank    Mr.    Dray    for   hi-   remark-, 
figures  and  the  interesting  deductions  he  di 
from  the  use  ol   the  Government    Laboratory  in 
Court  c  - 

I  have,  in  addition  to  the  discussion  published 
in  the  Journal,  two   verbal   communications   to 
irk  on.     |  was  asked  if  I    had  ever  not 

itive com]  ound  in  supplies. 

I  may   -ay  that    I   have  not  ;  but,  even  if  I    had,    I 
would  h  i  afraid  to  include  it  in  my  paper 

as  it  might  have  -..undid  a  call  to  arm-.   1  am  sure, 
however,  that  the  advocates  ol   no  boi  Jd, 

in   tin-   instance,  have  a  much  Is  lowing 

than  when  the  discussion  raged  round    the 
crucible.     The  second  quel  bout  th< 

supplied  and  the  possibilit]  "f  adulteration  with 

i.       The     sali.pl' 

been  feu  and  li- 
lt, however,   -and  an    adulterant    I 

would  i.e. .ii nd  the  mini  the 

• 

I  with 
k  new  cli 

il.      'I'D  i  -    n  for 

medical  i  .  display  ol  lant  lea  and  ; 

haps  the  invention  .  a)d 

.thei  rough  on  I 
!    minii  er. 
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THE  ASSAY  OF  USED   PLUMBAGO 
CRUCIBLES  FOR  GOLD. 


(E(  id  "t  May  Meeting.  1911.) 


r»v  John  Watson,  F.I.C  (Member). 


DISCUSSION. 

Mr.  Alfred  M.  Thomas  (Associate):  I  have 
carefully  read  through  this  paper,  and  am  at  a 
loss  to  understand  why  the  author  should  make 
the  assay  so  complicated,  and  tedious,  as  to 
require  a  combination  of  roasting,  and  crucible 
fusion.  The  oxidation  of  plumbago  either  by 
litharge,  or  nitre,  presents  no  difficulties  whatever, 
when  carried  out  with  the  ordinary  precautions. 
Hitherto,  I  have  been  accustomed  to  assay  this 
class  of  material  by  the  nitre  method,  taking  -2 
y  ton  for  each  charge,  but  by  using  a  smaller 
quantity  such  as  T  assay  ton,  just  as  reliable 
results  can  be  obtained  by  the  direct  fusion 
method.  Having  a  sample  in  the  office  almost 
identical  in  composition  to  the  one  operated  on 
by  the  author,  I  got  it  ground  to  pass  a  60-mesh 
sieve,  and  then  made  some  assays  of  it,  the 
results  of  which  are  tabulated  below. 

After  well  mixing  the  sample,  I  first  of  all  ran 
through  a  preliminary  assay,  in  order  to  find  out 
the  amount  of  silver  required  for  parting  pur- 
poses, and  to  be  on  the  safe  side,  I  put  into  each 
of  the  following  assays  three  times  the  weight  of 
silver  to  that  of  the  gold  found  in  this  preliminary 
assay. 

1.  Roasting,  followed  by  fusion  (the  author's 
method). — In  order  to  prevent  any  risk  of 
clotting,  I  mixed  2  assay  ton  of  powdered  silica 
with  the  other  contents  of  the  roasting  dish 
previous  to  placing  it  in  the  muffle,  the  fluxing, 
etc..  was  closely  followed  as  directed  in  the 
author's  paper. 

/.'■  -  tits  — 


Gold  from 
Gold  from 


the 
the 


•y  = 
slag    = 


(i) 

78-5 
•2 


oz.   per  ton 

77-5 
■3 


(3) 


76 


tal  gold  =      78-7         77-8         76-8 
Average  =  7776  oz.  gold  per  ton. 
'-'•    D  ision  method. — 

Used  plumbago  pot  mixture     ...     -1  assay  ton. 
Routine  flux  ...  2'5  assay  tons. 

After  well  mixing,  the  charge  was  put  into  a  No. 
1  link,  or  F  crucible.  As  soon  as  the  charge  was 
completely  fused  a  small  wash  composed  of 
charco  dded    in    order 


oi    the  On 


pouring,     the    slag 


|'  '"  i  'i  _,         tin;       n,diS 

i"11-   Hnid,  and  the   button   of   lead   freely 


malleable.  The  slags  were  put  back  into  their 
respective  pots,  and  when  fused,  were  given 
sufficient  litharge  wash  to  reduce  a  10  to  12  gm. 
lead  button.  A  small  piece  of  silver  was  also 
added  to  act  as  a  gold  collector. 

The  routine  flux  is  composed  of  the  following 
by  volume  : — 

Litharge...  ...  ...   1  part. 

Borax  (20  mule-team  brand)  ...    1  part. 
Soda  (exsiccated)    ...  ...   5  parts. 

Results  : — 


oz.  per  ton. 

Gold  from  the  assay  = 

76.4 

78-5 

79-0 

Gold  from  the  slag    = 

T 

•2 

•2 

Total  gold  -=      76-5         787 
Average  =  78T3  oz.  gold  per  ton. 
3.   Nitre  method. — 


79-2 


Used  plumbago  pot  mixture 
Routine  flux 
Powdered  nitre 


•2  assay  ton. 
.   2-5  assay  tons. 
8  grams. 

Well  mixed,  and  put  in  a  No.  3  link,  or  G  crucible. 
In  order  to  obtain  good  results  by  this  method, 
it  is  necessary  for  the  charge  to  be  in  a  state  of 
tranquil  fusion  before  adding  the  litharge  wash, 
and  it  is  well  to  take  the  pot  out  of  the  furnace 
when  seemingly  fused,  and  rotate  it  to  see  if  any 
effervescence  occurs,  if  so,  the  pot  must  be 
returned  for  a  longer  time  and  more  heat.  The 
fusions  soon  became  quite  fluid,  and  gave  lead 
buttons  which  broke  away  easily  from  the  slags, 
and  were  very  malleable.  The  slags  were  run  as 
described  above. 

Results  :  — 


oz.  per  ton. 

Gold  from  the  assay  = 

77-25 

768 

7940 

Gold  from  the  slag    = 

•30 

•3 

•25 

Total  gold   -      77-55       771       79-65 

Average  =  78TO  oz.  gold  per  ton. 

It  is  obvious  in  assaying  this  class  of  material 
either  by  direct  fusion,  or  by  the  nitre  method, 
quite  a  considerable  saving  in  the  aggregate  of 
fluxes,  crucibles,  roasting  dishes,  and  valuable 
time,  would  be  effected  when  compared  with  the 
practice  as  described,  and  carried  out  by  the 
author.  I  trust  that  the  methods,  and  the  results 
obtained  therefrom,  may  be  of  interest  to  members 
and  others  connected  with  this  Society. 

Before  concluding  this  contribution,  I  desire  to 
express  my  thanks  to  Mr.  A.  W.  Stockett,  the 
general  manager  of  the  Simmer  and  Jack  Pro- 
prietary Miiu%  lor  permitting  me  to  publish  the 
above  records. 

The  meeting  then  closed. 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

What  is  Cyanamide  ?— "  The  following,  in  view 

of  some  recent  discussion  relative  to  improvements 
in  the  cyanide  process,  is  of  interest  to  all  metallur- 
gists. It  is  abstracted  from  Metallurgical  <//-"' 
Chemical  Engineering  : 

At  the  present  time  there  are  three  different  Bub- 
stances  that  go  under  t lie  name  of  'cyanamide.' 
But  only  one  of  these  has  a  legitimate  ri-lit  to  the 
name.  The  substance  with  the  right  to  the  name  i- 
one  whose  chemical  formula  is  H..N.CN,  and  the 
name  of  cyanamide  indicates  to  the  chemist  that  an 
amide(NHo)  group  is  combined  with  a  cyanogen  (CN) 
group  forming  cyanamide.  It  is  produced  in  the 
following  manners  : 

Cyanogen  chloride  is  introduced  into  a  solution  of 
ammonia  in  ether,  and  cyanamide  is  formed  accord- 
ing to  the  following  formula  : 

CNCl+2HJN=CN.NHa    MU  I 

If  thio-urea  is  treated  with  the  oxides  of  lead  or 
mercury  in  an  aqueous  solution,  cyanamide  is  formed, 
and  the  reaction  can  be  written  in  the  following 
manner : 

NH...CS  Nil,     <  X.NH,  ;  II  8 

Also  if  a  cyanamide  metal-derivative  he  treated 
with  an  acid  under  special  conditions  cyanamide 
will  he  produced.  Pure  cyanamide  is  a  white 
crystalline,  deliquescent  mas-,  BOlnble  in  water, 
alcohol,  and  ether.  It  melts  at  40  C. 
characteristic  feature  of  cyanamide  is  it-  tendency 
to  polymerise,  forming  aicyandiamide  and  even 
higher  products  of  polymerisation,  such  as  melam. 
The  polymerisation  of  cyanamide  take-  place 
when  a  solution  of  cyanamide  La  being  concen- 
trated or  is  kept  for  any  length  of  time.  If 
cyanamide  be  heated  to  '.50  C.  it  polymerises  with 
great  violence.  Chemically  cyanamide  can  be  cither 
classed  as  weak  acid  or  as  a  weak  base.  As  an  acid 
it  will  form  salts  with  metals,  such  a-  -ilver,  calcium 
and  others.  Of  these  salts  the  calcium  salt  is  the 
most  important.  As  a  base,  cyanamide  will  form  a 
number  of  salts:  with  acids  these  -alt-  as  well  as 

most  of   the  metal  salts  are  very  unstable.     (  yana 
inide  as  well  as  a  number  of  its  -;ilts,  i-  an  unstable 
chemical  complex   that  eery   readily  transforms  il 
conditions  are  right  in  two  different  directions,  poly 
merising  forming  dicyandiamideor  hydrolysing  toi  in 
Log  area.     The  substance  that   i-  most   generally 
known   by  the  name  of  cyanamide   i-  the  product 
obtained  in  the  process  of  fixing  at  mospheric  nitrogen 
with  calcium  carbide.     Cyanamide  is  the  name  most 
generally  used  for  this  compound,  hut  a  trade  name 
of  '  lime-nitrogen     for  this  product  is  being  used. 
The   only    right  lime-nitrogen    has    to    the    oai 
cyanamide  is  that  one  of  the  components  of  the  pro 
duct  i-  a  calcium  -ait  of  cyanamide. 

The   chemical    formula  for  'lime-nitrogen  cjana- 
mide'  can  only  be  expressed  in  the  following  manner: 
i   ,i  \        i     ip      < '     <<<   ,1 

I  r this  formula  it  will  he  readih;  seen  that  this 

compound  i-  a  heterogeneous  substance  and  of  no 
definite  chemical  composition*  nor  do  it-  component* 
appear  in  the  same  ratio  all  the  time  Toexplain 
the  composition  it  i-  necessary  i"  give,  in  brief,  the 
chemistry  of  the  formation  li  calcium  carbide  i- 
heated  in  an  atmosphere  of  nitrogen,  the  carbide 
combines  with  the  nitrogen  with  great  avidity, 
according  to  the  following  i ala  : 


li..-  reaction  explains  the  existence  ot  frei 
in   the  graphitic    modification    in    tin-    cyanamide, 
while  the  tree  (  a<  >  i-  an    unavoidable  adniixt 
The  carbide  used  for  the  fixation  of  the   nitn 
contains  a  considerable  amount  of  fn  dilu- 

ent, ami  this  naturally  will  appear  in  the  finished 
cyanamide.  A  small  amount  ><i  carbide  i-  unavoid- 
able, a-  it  i-  impossible  with  the  present  state  of  the 
art  to  totally  bin. 1  all  the  carbide  within  reasonable 
time.  The  chemical  nature  of  cyanamide  <>r  lime 
nitrogen  is  a  very  complex  question,  and  even  more 
so  than  for  the  pure  cyanamide  Nrl  <  N,  on  u  ount 
of  the  unavoidable  CaO      An    Italian  agricultural 

chemist    by    the    nan I    I'lpiani    ha-    made    some 

extensive  researches  on  lime-nitrogi  ind  has 
found  that  lime-nitrogen  i-  permanently  changing 
it-  chemical  structoie,  even  only  by  storii 
and  under  the  influence  of  ordinary  atmospheric 
condition-.  What  part  the  air-slacking  of  the  lime 
may  play  in  this  chemical  rearrangement  of  the 
chemical  structure  of  lime  nitrogen,  or,  more  correctly 
the  calcium  salt  of  cyanamide,  is  hard  to  determine. 
The  calcium  cyanamide  i-  of  an  unstable  structure 

and    form-   with    great    ea-e    polymeiise.l    as    well   a- 
hydroly-ed  compound-.    In  treating  the  lime  nitrog 
with   water,   even   with   small   amounts,  -till  more 
complex  phenomena  take  place,  basic  a-  well  a-  acid 

calcium   cyanamide  salt-   are   formed,    with   tin-   free 
lime    present  :  urea   i-   formed  :    calcium    cyanamide 

carbonate  may  be  formed,  and  a  quantity  of  other-, 
including  dicyandiamide  and  free  ammonia.   I  Ipiani 

has  made  extensive  research  regarding  the  action  ot 

lime-nitrogen  with  various  acids  and  in  various 
solutions,  and  these  are  able  to  spread  >  g i  deal  of 

light  ovei  an  exceedingly  complex  chemical  problem, 
which  i-  glowing  more  and  more  important  a-  new 
Uses  tor  cyanamide  are  developed. 

Thi  '  (J  Ipiani  have  also  shed  light 

on  the  fertilising  value  of  cyanamide,  and  he  pi. 
conclusively  that  it  i-  not  cyanamide  or  dicyandia 
mide  that  is  the  direct  fertilising  ingredient  in  lime- 
nitrogen,    but    it    is   the  result  of  hydrolysis,    the 

urea,    which    i-    acted    upon    b\     t  lie     bacteria,     and 

ultimately  tranaforraed   into  a   nitrogen  compound 

that  can  be  absorbed  by  the  plant. 

The  third  plodmt   that  claim-  tie-    name   ol 

mide  bears  it  only  as  a  trade  name.     Lime-nitrogen 

i-  mixed  with  a  certain  percentage  of  -odium  ni: 

ami  with  a  low-grade  nitrogeneous  material  ■> 

diluent     to    regulate     the     nitrogen     content-     ol      tin' 

finished    product,   and    i-  then   called    'cyanamide.' 

Thi-   material  i-  c pounded   exclusive!}    foi    the 

fertilizer  trade  and  i-  ol  no  chemical  importance,     li 
is  apparent  from  the  above  that  the  name  of  cyana- 
mide is  on.-  that   ha-  lost   its  original  meaning  and 
hat  come  to  indicate  altogether  different  -ni - 
to  di  Helen  t  groups  of  people  The  name-  'cyanan 
should  stand  foi  tin-  chemical  compound  known  ley 

the  I iiila,  II   <    \ 

•  I. ime  nitrogen,'  although  a  meaning!)  •*  name, 
meaningless  a-  il  gypsum  were  called  'lime  aulph 

ma\  remain  the  name  foi  the  product  no  ill) 

known  a  linide,    while   foi    the   third    product 

a     name      li',,  nam  ids     0 pound       ol      '  li     • 

nitrogen   oompound'  would  proli 

clearing    Up    a    qiie-tioii    c.|    name-    that    I-    l~.  oiiuiig 

more  and  more  complex  the  wider  the  Held  -■ 

in    w  bich    '  lime  mi  i.  I       \\ 

I'.  I  c    KM    \S 

Mil  I.   p     IM        (K      I 

I      riMATION  Ol    lis  IN  AN  (>RI  i;      i     \| 
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Mates  that  the  main  object  of  his  paper  is  to  draw 
attention  to  the  unsatisfactory,  anil  by  no  means  up- 
to-date,  methods  employed  in  estimating  the  tin  con- 
tents of  an  ore.  He  then  briefly  reviews  the  dry 
methods.  The  wet  methods,  especially  volumetric, 
are  advocated,  the  most  useful  and  accurate  being, 
it  is  contended,  the  titration  of  stannous  chloride 
with  iodine.  The  method  advocated  is  a  modification 
of  that  generally  known  as  the  I'earee-Low,  and 
appears  to  he  a  combination  of  the  latter  and  that 
recommended  by  Thibault  in  '  Metallurgy  of  Tin.' 
Fusion  i-  effected  by  meansof  caustic  soda  in  an  iron 
crucible,  solution  in  dilute  hydrochloric  acid,  reduc- 
tion with  metallic  iron  followed  by  metallic  antimony, 
cooling  the  solution  in  an  atmosphere  of  carbon 
dioxine  and  titration  with  iodine. 

The  author  also  reviews  two  other  methods  of 
reducing  the  tin  ore,  viz.,  reduction  with  zinc  fume 
or  clippings  (,J.  J.  Berringer,  Mining  and  Engineering 
l!>  view,  Aug.  5,  1910)  and  reduction  by  hydrogen 
Assay  of  Tin  and  Antimony,  L.  Parry).  Methods 
of  reducing  stannic  solutions  are  also  reviewed.  He 
considers  reduction  with  antimony  the  best  method 
(Ibbotson  and  Brearley.  See  Thi'bault's  Metallurgy 
of  Tin.)  A  table  showing  the  comparative  efficiency 
of  antimony,  iron  and  nickel  as  reducers  is  given.  A 
short  reference  is  also  made  to  the  method  of  titra- 
tion with  standard  ferric  chloride." — Mining  and 
Engineering  Review,  March  6,  1911,  p.  232.     (A.  R.) 


CELTIUM. — "  The  discovery  of  a  new  element  by 
I  rbain  in  the  gadolinite  earths,  where  scandium  and 
lutecium  occur,  was  announced  at  the  meeting  of 
the  Pari-  Academy  of  Sciences  on  the  16th  January. 
A  quantity  of  gadolinite  had  been  worked  up  for  the 
purpose  ot  obtaining  larger  amounts  of  lutecium,  and 
in  the  mother  liquor  resulting  from  several  fractional 
crystallisations  from  nitric  acid  a  new  element  was 
found  to  be  present  by  spectroscopic  examination. 
To  this  element  it  is  proposed  to  assign  the  name 
celtium.  Its  spectrum  exhibits  a  large  number  of 
bright  lines."— S.  A.  Journal  of  Science,  April,  1911, 
I>.  253.     (H.  A.  W.) 


NITON.  "In  a  paper  by  Dr.  R.  W.  Gray  and  Sir 
William  Ramsay,  read  before  the  Royal  Society  on 
.January  12.  the  disintegration  theory  of  Rutherford 
and  Soddy  received  further  continuation  by  the 
announcement  that,  as  a  result  of  several  determina- 
tion- of  it-  density,  the  atomic  weight  of  the  radium 
emanation  -for  which  the  authors  propose  the  name 
of  niton  -was  found  to  average  223.  This  agrees 
well  with  the  view  that  radium  (at.  wt.  226*4),  on 
changing  into  niton,  loses  one  alpha  particle  (at.  wt. 
W  ith  regard  to  the  name  proposed  by  them,  the 
authors  point  out  the  desirability  of  indicating,  by 
similarity  of  name,  that  the  gas  belongs  to  theargon 
family.  'J  In-  Lb  regarded  as  preferable  to  emphasis- 
ing ite  radio-active  relations.  If  the  latter  were  to 
be  indicated  in  the  name,  a  similar  principle  would 
have  to  be  applied  to  radium  itself,  which  should 
then  be  named  m  some  way  that  would  indicate  its 
derivation  from  uranium."  S.A.  Journal  of  Science, 
April,  1911,  p.  268.     (II.  A.  W.) 


Heat   of    Combustion    oi    Explosives. --"  In 

order  to  obtain  the  true  explosion  temperature  and 
heat  combustion,  it.  i-  necessary  to  know  the  com- 
position or  the   explosion    gases   at   the  moment  of 

•i'l"'1    i*A""  lhe    exPlosion    '«    the    closed    vessel. 

I  in-  differs  considerablj  from  that  found  on  analy- 

account  of  the  reactions  taking  place  during 

the  cooling,     if  a     CO„   B      the  hydrogen,  C      the 


CO  x  three  times  the  methane,  D  =  the  water  less 
the  methane,  all  expressed  from  the  analysis  as 
gram  molecules  per  gram  of  explosive  fired,  then 

(C  +  x)   (D  +  afl 

(A-  x)  (B-a')-lv 
For  temperatures  about  2,000°,  K  =  66  (Langen),  or 
5  5  (Mallard  and  Le  Chatelier).  The  composition  of 
the  gases  before  cooling  is  thus  obtained  by  deduct- 
ing x  from  the  gram  molecules  of  CO.,  and  H2,  deter- 
mined analytically  per  gram  of  explosive,  and  the 
addition  of  x  to  those  of  CO  and  H.2. 

The  true  heat  of  combustion  is  calculated  from  that 
determined  experimentally  by  deducting  50,600 
calories  for  each  gram  molecule  of  methane  found, 
and  10,000  (Oswald)  or  10,100  (Berthelot)  calories  for 
each  gram  molecule  of  C02  formed  during  cooling. 

In  order  to  obtain  more  accurate  results,  gravi- 
metric methods  are  substituted  for  the  usual  gas 
analysis  by  absorption  and  measurement  of  volume. 
The  sample  is  placed  in  the  bomb  usually  1  to  1  5 
grams  of  dry  powder  in  a  bomb  10T  cubic  centi- 
meters content,  or  10  grains  of  another  explosive  in 
a  bomb  of  750  cubic  centimeters.  After  sweeping 
out  free  air  with  dry  C02  and  closing  the  valves,  the 
charge  is  fired,  the  bomb  allowed  to  cool,  and  the 
gases — consisting  of  H20,  C02,  CO,  CH„  H2  and  N2 
— passed  slowly  through  a  weighed  CaCl2  tube  and 
potash  bulbs.  The  mixture  of  CO,  CH4,  H2,  and  N2 
is  then  led  over  hot  copper  oxide  in  a  hard  glass  tube 
25  to  50  centimeters  long,  connected  to  a  CaCl2  tube 
and  potash  bulbs.  The  CH4  and  (by  difference)  the 
CO  are  determined  in  a  fresh  analysis  by  leading  the 
gases  issuing  from  the  first  potash  bulbs  into  an 
absorption  apparatus  containing  cuprous  chloride 
solution,  which  is  renewed  several  times  during  an 
analysis  from  a  vessel  at  a  higher  level,  through 
towers  containing  dilute  sulphuric  acid  (to  absorb 
ammonia),  concentrated  sulphuric  acid  (to  keep 
back  moisture),  and  thence  to  the  combustion  tube. 
The  CO.,,  weighed  in  the  second  potash  bulbs,  will 
now  be  due  to  the  CH4  alone.  If  the  two  firings  are 
carried  out  under  exactly  similar  conditions,  the 
results  of  the  two  analyses  will  be  directly  compar- 
able. The  gases  are  fully  swept  out  of  the  bombs, 
CaCl2  tube,  and  potash  bulbs  by  a  stream  of  dry  C02 
free  air,  which,  to  avoid  oxidation  of  the  CO  ab- 
sorbed in  the  cuprous  chloride,  has  been  passed 
through  alkaline  pyrogallol,  and  the  rubber  connec- 
tion leading  to  the  cuprous  chloride  apparatus 
closed  with  a  pinch  cock.  By  raising  the  level  of 
the  cuprous  chloride  solution  the  gases  are  driven 
over  into  the  sulphuric  acid  towers,  and  thence,  with 
a  stream  of  dry  C02  free  air,  into  the  combustion 
tube  and  bulbs.  By  means  of  a  pump  with  a  drying 
tube  interposed,  the  CaCl,  tube  and  bomb,  which  is 
warmed  to  50°  C. ,  are  evacuated,  and  the  water  re- 
maining in  the  bomb  thus  transferred.  The  nitro- 
gen is  determined  as  described  in  the  preceding 
abstract."— O.  Poppenberg  and  E.  Stephan.— 
Mines  and  Minerals,  Feb.,  1911.     (A.  R.) 


Detection  of  Small  Quantities  of  Gold  and 
Silver  by  Means  of  Formaldehyde.—"  It  is 
found  that  formaldehyde  is  far  more  sensitive  than 
hydrochloric  acid  as  a  reagent  for  the  precipitation 
of  silver.  Even  at  a  dilution  of  1  in  240,000,  silver 
may  lie  detected  by  formaldehyde,  which  produces  a 
distinct  violet  colour,  becoming  more  intense  on 
warming  or  allowing  time  for  its  development  in  the 
cold.  In  more  concentrated  solutions  the  colour  is 
red-violet,  and  at  the  comparatively  high  concentra- 
tion of  I  in  10,000  violet-brown.  Since  copper  is 
similarly   reduced    by  formaldehyde,  special  precau- 
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tions  must  be  taken  to  remove  it  before  making  the 
test. 

Formaldehyde  may  also  be  need  to  detect  gold  in 
solutions  which  give  no  visible  reaction  with  oxalic 
acid,  salphnr  dioxide,  or  stannous  chloride.  In  the 
cold  1  part  of  gold  in  160,000  may  be  detected,  and 
the  sensitiveness  of  the  test  can  be  increased  by 
wanning  tbe  mixture. 

In  making  the  test  a  few  drops  of  the  indicatoi 
added  to  the  solution  t<>  be  tested.     The  indicator  i- 
prepared  by  mixing  two  volumes  of  30    formaldehyde 
with  one  volume  of  20  .  potash."     (..  ARMANI  and 
J.    BARBONI,   Clam.   Zeit.,    VoL    34,    1910,  p.  142 
Pacific  Miner,  Feb.,  1911,  p.  61.     ill.  A.  W.) 


A  Nkw  Reaction  fob  Copper.-  "A  new  and 
extremely  sharp  reaction  for  the  detection  of  copper 
has  been  discovered  by  observing  tbe  effect  of  a  solu- 
tion of  1,  2-diamidoanthraquinone-3-sulphonic  acid, 

in  dilute  alkali  with  copper  -alls.  In  the  presence  of 
copper  tbe  reagent  will  cause  the  solution  to  take  on 
an  intense  blue  colour,  which  is  distinguish  ible  even 
when  highly  diluted.  The  reaction  i-  especially 
sharp  if  one  u-es  an  alkaline  solution  of  the  diamido- 
anthraquinone  sulphonic  acid  a-  a  comparison. 

The  solution  is  prepared  by  dissolving  0*5  gm   of 
1.  2-diamidoanthraquinone  sulphonic  acid  in  500 
of  water  with  the  addition  of  4ii  cc.  of  concentrated 
sodium  hydroxide  solution  of  4i>    B. 

It  is  possible  to  detect  copper  with  this  indicator 
when  everything  else  fails.  The  I)  solution  is  allowed 
to  run  into  the  solution  to  be  tested  and  the  blue 
colour  forms  instantly.  The  colour  is  noticeable 
with  0*0000019  gm.  of  copper  in  I  cc.  of  solution, 
Dr.  Rudolph  Uhlenhuth,  Chem.  /.'it.-  Pacific 
Miner,  Feb.,  1911,  p.  70.     (H.  A.  W.) 


METALLURGY. 

Precipitation  of  Gold  and  Silver  in  Cyanide 
Solutions  by  Carbon.  "(R.  K.  Cowes,  Proc., 
Aus.  Ins.  Min.  Eng.,  Jan.,  1911):  The  paper  deals 
with  some  difficulties,  and  their  cause,  that  were 
encountered  at  the  Waihi-Paeroa  Gold  Ex ti action 
Co.'s  tailings  plant  at  Waihi,  NV«  Zealand.  The 
comparatively  high  values  of  1 1 1 •  -  residues  in  gold 
jiave  a  great  deal  of  bronble.  This  was  caused  by 
the  presence  of  carbon  in  the  tailings.  Experiments 
were  conducted,  and  it  was  found  that  the  Bilvei 
residues,  just  after  grinding,  were  normal,  while  the 
j;old  was  Blightly  Sigh.  Samples  were  then  taken 
every  day  and  assayed,  with  the  result  that  the 
value  of  gold  residue-  unmistakably  increased,  while 

the  value  of  silver  residues  decreased  until  such  ti 

when  the  gold  was  all  practically  precipitated  ;  then 
the  value  of  the  silver  residues  started  to  rise,  thus 
ahowing  that  the  carbon  had  no  apparent  effect  on 
the  silver  until  nearly  all  the  gold  was  precipitated. 

Some   tabulated    results  of  the- xperiments  and 

othersare  given.  It  was  found  also  that  fresh  carbon 
precipitated  gold  and  silver  more  freeh  than  when 

the   carbon    had    beco saturated    with   w 

Mining  "„t/  Engineering  Review,  March  »i.  I'M  I. 
p.  232     (A.  I:  I 

Standardisation    "i     Bullion     ind     \srk\ 
Values         The     following  definitions   have    I 

adopted   bj    I  he  I  n-t  itUtion  : 

(1)  Assaj  reports  -hall  Btate  the  . 

of  the  sample  as  to  dryness  when  assayed. 

(2)  Assay  valuei  -i  L">hl  and  silver  ore  and  | 
-hall  I"-  represented  in  pennyweights  and 

or  in  ounce-  and  d.  cimals,  and    not  in  00 


and  grains.  They  >hall  be  ex  hi  t*-rm>> 

of    tine    gold    and     tine    silver    reep 
•  bullion. 

:  alluvial-   shall  I  in 

-tain-  and*  decimal-  of  a  grain  of   '  fine  *  gold,  or  in 
pence  i at   2d.  per  -rain  of  'fine    gold  s  pei 

cubic  yard. 

It  i-  recommended  that,  in  the 
information  a-  to  boulders  d  of 

ordinary  alluvial  be  taken  a-  equiva  0  lb. 

( I     -hort  toi 

i4)  In  reporting  assay  values ol  cyanide  and  other 
solutions,   the   results   -hall    be  ^i\ <*n   in    parts 
weight  in  a  Btated  volume  of  the  solution. 

In  tin-  case  oi  cyanide  solutions,  the  use  of  the 
■  fluid  ion  of  32  cub.  ft.    i-  recommended.     It  cl< 
approximates  to  2,000  lb.  and  is  in  common 

When  it  i-  necessarj  to  statu  or  estimate  the 

money    value   of    an    ore,    etc    (other  than   of  gold), 
it   shall  be  accompanied    by  the   a--.iv    value,  and    the 

basis  on  which  the  former  has  been  calculated   from 

the  latter  -hall  be  -tated. 

Laboratory  Bieving  tests  -hall  be   made   with 
the  I. M.  M.  Standard  Bieves,  or,  when  other  -• 

are  u-ed.  tin-  widths  of  the  apertures  -hall  be  stated. 

Sots.-    Reports  of  assay  result  iction  U 

metallurgical  and  ore-dressing  trials,  etc.,  an-  some 
times  BO  worded  a-  to  permit  a  wrong  interpretation, 
and  the  Council  urge  'he  necessity  for  definite  b( 
ments  a-  to  the  nature  and  condition  of  the  sample 

assayed,  ami,  where  advisable,  an   indication    of   the 

method  of  assay.  Thus,  in  the  case  of  such  metals 
a-  copper,  tin,  lead,  antimony,  etc..  where  Ixiih  'wet' 
and  •  dry  '  method-  of  assay  are  in  use,  results  should 
be  reported  as  obtained  bj  'fire 'assay  oi  by' wet1 
assay,  with  further  details  as  to  method,  if  ju 
advisable.  Similarly,  it  should  he  -tated  wnethei 
the  sample  was  assayed  in  the  condition  in  which  it 
was  received,  or  'air-dried,'  or  dried  at        I 

In   reporting  that   an  a— ay  for  such  a  constituent 
a-  tin.  arsenic,  tungstic  acid,  etc  .  corresponds  to  so 
much   'black   tin.    'white  arsenic,'    'wolfram 
other  recognised  saleable  product,  the  report   should 
give  tin  result    for  such  constituent,  together 

with  a  definite  statement  as  to  the  figures  used  in 
calculating  such  saleable  product      Thus,  an  a> 
showing  I     ot  metallic  tin  might  be  reported  a-   l 
oi  metallic  tin,  equivalent,  ifall  could  !>••  extra 
a-  -mli .  io  l  5     ,.|     black  tin  "  con  tain  ii 
two-thirds)  of  its  weight  of  metallic  tin.     Similarly, 
in   reporting  results,    when-  a--av  values   might 
mistaken  a-  representing  available  produce,  it  should 

he  -tated  that   BUch  ale  nierelv. 

.lement  oi  estimate  of  the  actual  'common 
value-  being  added  whenevei  possible. 

I  n  -mh  ui> 

■  much  depend* 
on  the   wa\    in   which   result*   are   n  on   the 

nature  of  tne  sample  and  on  the  method  ol  taking  it 
and  it-  relation  to  othei  -ample-,  the  Council  em | 

-l-e  t  he   1 1.-.-.  —  1 1  j  for    the 

inclusion  ot  ■ 

in  pri  labelling,  i*ealii  I  her 

wine    en -ii  1 1 1 ■  ■_■    the 
[lie*   submitted    t"i 

I'M  i.  |,   :;i        II     \    \\ 
rOMATK    I'1 

of   tl    • 

pulp 

nbe  mills  h 

ten, 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.  May  1911 


Up  to  the  present  an  all-round  satisfactory  machine 
for  this  purpose  has  not  been  described.     In  Broken 

Hill.  New  South  Wales,  automatic  distributors  are 
in  u-e  which  accurately  divide  the  main  product  into 
as  many  parts  as  required.  As  a  case  in  point,  a 
backet  elevator  raises  the  pulp  which  gravitates  to 
the  distributor  where  it  is  equally  divided  and  dis- 
charged into  fifteen  launders,  which  feed  as  many 
grinding  pans. 

A  similar  distributor  is  now  being  constructed  for 
the  Sons  of  Gwalia  mine.  The  underflow  from  the 
sand  separators  will  gravitate  to  the  distributor, 
which  will  then  equally  feed  ten  grinding  pans. 

The  feed  hopper  is  set  on  ball  bearings  to  minimise 
friction,  a  rotary  motion  being  brought  about  by  the 
reaction  due  to  the  centrifugal  force  of  the  pulp  as  it 
leaves  the  four  discharge  pipes.  These  discharge 
pipes  distribute  the  pulp  evenly  over  the  bottom  of 
the  receiver.  The  receiver  is  divided  by  means  of 
radial  webs  into  as  many  compartments  as  there  are 
grinding  pans  to  feed.  In  the  event  of  one  grinding 
pan  being  temporarily  out  of  commission,  the  hinged 
launder  at  the  discharge  from  the  receiver  is  deflected, 
so  that  the  product  falls  into  a  pipe  which  delivers 
back  to  the  tailings  wheel.  This  increment  to  the 
amount  passing  over  the  sand  separators  will  then 
be  evenly  divided  over  the  nine  remaining  compart- 
ments and  so  equally  feeding  the  nine  grinding  pans 
in  commission. 

This  return  scheme  when  one  or  more  pans  are 
idle,  is  essential  to  the  successful  working  of  the 
distributor,  as,  were  the  outlet  from  the  compart- 
ment simply  blocked,  those  compartments  on  either 
side  would  receive  more  than  their  fair  share  of  the 
product. 

A  similar  distributor  is  being  made  for  equally 
feeding  from  a  main  launder,  13  secondary  Wilfiey 
tables  at  the  Lake  View  and  Star  mill." — W.  R. 
Degenhardt.—  Journal  of  the  Chamber  of  Mines  of 
Western  Australia,  Jan.  31,  1911,  p.  42.    (H.  A.  Vi.) 


ZlNC  Dust.— "Recovery. — The  zinc  vapours  escap- 
ing during  reduction  process  from  the  muffles  are 
never  completely  condensed  in  the  receiver  to  liquid 
zinc,  but  a  considerable  portion  is  caught  in  the  form 
of  metallic  dust  by  special  collectors  connected  as 
closely  as  possible  with  the  receivers.  In  order  to 
avoid  the  loss  of  any  zinc  vapours  which  are  not  pre- 
cipitated in  these  collectors,  the  latter  are  further 
connected  with  collecting  channels  and  similar  appli- 
ances. The  pioportion  of  the  zinc  dust  recovery  to 
the  spelter  production  depends  on  the  zinc  contents 
of  the  furnace  charge,  as  well  as  on  the  temperature 
of  the  distilling  furnaces.  With  a  rich  charge  and  a 
hot  furnace,  which  means  a  high  tension  of  the  zinc 
vapours,  the  zinc  dust  recovery  may  reach  from  10% 
to  l.V  of  the  -pelter  production.  'The  best  quality 
of  zinc  dust,  so  far  as  the  percentage  of  the  metal 
content-  l-  concerned,  lb  derived  from  the  special 
collectors,  because  the  stuff  precipitated  in  them  is 
least  exposed  to  the  oxidising  influence  of  the  air 
This  dust  ia  composed  of  from  88%  to  93%  metallic 
Zn,  and  contains  from  b  to  10%  ZnO,  as  well  as 
small  quantities  of  Pb,  Cd,  As  and  Sb.  The  initial 
dust,  a  product  which  is  formed  three  or  four  hours 
itilling  process  has  been  started,  possesses 
omparatively  high  percentage  of  oxideof  zinc,  but 
it  also  hold,  nearly  the  v.  hole  cadmium  contents  of 
the  furnace  charge.  It  is,  therefore  used  by  prefer- 
ence for  the  production  of  the  latter  metal.  Merchant- 
able zinc  dust   must  contain   about  90%  of  metallic 


( (wing  to  the  fact  that  the  zinc  dust  precipitated 
in  the  special  collectors  is  not  throughout  very  finely 
divided,  but  contains  a  sprinkling  of  somewhat 
coarser  particles,  it  is  now  customary  to  subject  the 
stuff  to  an  automatic  sifting  process  in  specially  con- 
structed zinc  dust  sifting  apparatus,  having  about 
1,024  meshes  per  square  centimeter,  or  6,700  meshes 
per  square  inch  (sifting  apparatus  No.  80). 

An  important  use  has  been  found  for  zinc  dust  in 
the  cyanide  process  of  gold  extraction.  At  the 
Homestake  mine,  one  of  the  largest  concerns  in  the 
world,  very  favourable  results  have  been  obtained. 
In  the  more  old-fashioned  works  zinc  shavings  are 
used,  but  they  are  considerably  dearer  than  dust. 
The  material  must  contain  at  least  2%  of  lead  ;  it  is 
even  desirable  that  it  should  contain  a  small  quantity 
of  nitrate  of  lead.  The  zinc  dust  is  automatically 
introduced  into  the  receptacles — large  wooden  vats — 
wThile  the  solution  runs  into  the  filter  presses.  The 
extraction  of  the  gold  contents  and  the  retention  of 
the  precious  metal  in  the  filter  presses  are  almost 
absolute.  A  notable  feature  of  the  process  is  the 
rapidity  with  which  the  zinc  dust  acts. 

Analysis. — Among  the  many  methods  of  analysing 
zinc  dust,  the  Drewson  method  is  one  of  the  most 
convenient  and  most  reliable.  It  is  based  upon  the 
fact  that  finely  divided  zinc  reduces  a  solution  of 
chromic  acid  (bichromate  of  potassium  and  sulphuric 
acid)  without  generating  hydrogen.  The  process  is 
carried  out  as  follows  :  Dilute  40  gm.  of  molten 
bichromate  of  potassium  to  make  one  litre,  and 
adjust  the  titre  with  a  strongly  aciduated  ferrous 
sulphate  solution  by  means  of  the  ferricyanide  of 
potassium  volumetric  test.  Put  1  gm.  of  zinc  dust 
into  a  glass  beaker  and  pour  over  it  100  cc.  of  the 
bichromate  solution.  Add,  while  gently  shaking  the 
beaker,  25  cc.  of  diluted  sulphuric  acid  in  portions  of 
5  cc.  each,  in  intervals  of  from  8  to  10  minutes.  Let 
solution  stand  for  an  hour,  and  then  add  another 
25  cc.  of  diluted  sulphuric  acid.  Then  put  the  whole 
mixture  into  a  volumetric  apparatus  and  dilute  to 
make  about  500  cc.  Then  gradually  add,  while 
strongly  stirring,  ferrous  sulphate  solution  (200  g. 
FeS04  +  7H20i-25cc.  H2S04  concentrated  to  1,000 
cc. )  until  one  drop  with  ferricyanide  of  potassium 
solution  produces  a  weak  but  distinct  blue  colouring. 

In  order  to  determine  the  quantity  of  the  metallic 
zinc  contents  the  cubic  centimetres  corresponding  to 
the  iion  solution  which  has  been  used  have  to  be 
deducted  from  the  bichromate  of  potassium  solution, 
and  the  bichromate  of  potassium  contained  in  the 
remainder  has  to  be  multiplied  by  066113." — Paul 
Speier,  London  Mining  Journal. — Mining  Science, 
Jan.  12,  1911,  p.  38.     (H.  A.  W.) 


American  Progress  in  Cyaniding.— "  Each 
year  sees  a  marked  increase  in  the  percentage  of  the 
world's  precious  metals  recovered  through  the  agency 
of  cyanogen.  In  tlie  early  days  of  the  cyanide 
process,  the  opinion  was  prevalent  among  metallur- 
gists that  the  successful  use  of  cyanide  would  be 
confined  to  a  few  special  instances  where  all  other 
means  had  proved  to  be  futile  and  where  the  physical 
and  chemical  natures  of  the  ore  were  particularly 
favourable.  To-day  practically  the  first  questions 
asked  when  attacking  the  problem  of  treating  gold- 
silver  ore,  are,  what  extraction  can  be  attained  by 
cyanide,  and  the  cost  of  making  it.  It  is  only  after 
these  conditions  are  shown  to  be  unfavourable  that 
the  possibilities  of  other  processes  are  considered. 
As  in  the  history  of  most  of  the  other  arts,  the  first 
years  of  cyaniding  saw  improvement  follow  im- 
provement in  such  quick  succession    that  there  was 
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great  trouble  in  keeping  pace  with  the  march  of 
progress,  bat  as  time  went  on,  these  improvements 
became  less  spectacular  until  to  day  change*  are 
more  refinements  of  existing  features  than  anj  thing 
positively  new.  There  are  now  plant-  that  have 
attained  a  remarkably  high  degree  of  metallurgical 
perfection. 

As  lias  been  the  case  tor  several  year-  past,  Mexico 
lias  led  1 1 1  i— •  year,  though  mostly  through  tin-  efforts 
and  ability  of  Anglo-Saxon  engineers  Several 
remarkable  new  mills  have  been  put  into  service 
there  during  the  past  twelve  month-,  and  several 
more  are  to  follow  in  the  Bret  month-  <>i  191 1.  The 
Bow-sheets  of  these  new  mills  show  that  the 
•  Pachuca  tank  '  will  he  used  in  almost  every  one. 
It  is  rather  curious  that  although  this  was  the  inven 
tion  of  F.  ( '.  Brown,  of  New  Zealand,  it  i-  used 
scarcely  at  all  in  Australia.  A  striking  innovation 
has  heen  made  by  the  introduction  of  the  continuous 
system  of  agitating  which  ha-  proved  an  unqualified 
success.  In  the  old  method  the  pulp  was  agitated 
in  separate  vat-  which  had  do  communication  with 
each  other,  each  constituting  a  -elf contained  unit. 
By  the  continuous  system  the  'Pachucas'  are 
arranged  in  series  or  in  batteries,  and  the  pulp  over 
(lows  from  one  into  the  next  and  passes  through  the 
whole  series  before  its  discharge  to  the  lilter-.  The 
method  of  communication  used  is  a  pipe  Bel  at  an 
angle  of  80°.  The  upper  end  of  the  pipe  i-  placed  in 
the  discharging  tank,  half  way  between  the  central 
airlift  and  the  side  of  the  tank,  while  the  lower  end 
is  placed  in  the  same  relative  position  in  the  receh  ing 
tank.  The  upper  end  of  the  pipe  is  distant  about 
one-third  of  the  height  of  the  tank  from  the  top, 
while  the  lower  end  i-  one-third  from  the  bottom. 
A.  Grothe  states  that  both  M.  II.  KurylaandJ.  E. 
Mennall  report  increased  extraction  a-  a  result  of 
using  this  method,  hut  this  would  seem  probably  to 
be  due  more  to  the  fact  that  the  old  system  of 
agitation  was  not  carried  to  the  point  of  maximum 
dissolution,  than  to  any  other  reason.  There  i-  no 
reason  to  doubt,  however,  that  there  is  a  consider- 
able saving  of  cyanide  where  the  continuous  process 
is  used.  Other  advantages  are,  that  the  tank  .8  used 
continuously  for  agitation,  and  no  time  i-  lost  in 
filling  and  discharging.  Also,  the  discharge  being 
from  the  -ide,  and  not  from  the  bottom,  there  i-  an 
economy  of  gravity  pressure,  which  in  most  plants  la 
important.  Furthermore,  the  discharge  being  con 
tinuous,  the  pressure  i-  con-taut  ;  which  i-  essential 
in  many  cases  where  the  pulp  is  filtered  in  pressure- 
liltei  -. 

The  use  of  the  silica-sponge  diaphragm  ha-  caused 
a  good  ileal  of  discussion  during  the  year,  hut  -ii  tai 
ha-  not  proved  of  great  value.  The  idea,  a-  well  aa 
the  application,  is  so  new  that  further  service  may 
suggest  changes  that  will  bring  it  into  men. 
tended  use.     The  reported  disadvantage  is  that  the 

volume  of    air    which    can    be    passed     through    the 
sponge  is  too  Bmall  to  prevent   classification  in  the 

pulp,  and  that  the  interstitial  -pace-  bee linked 

easily  and  an-  hard  to  clean.  Other  operator* 
report  very  successful  results  C.  A.  Pullon 
that  in  the  San  Marias  mill  at  Guanajuato  the 
process  has  heen  very  successful  and  ha-  reduced  the 
time  of  agitation  iiom  32  to  12  hours.  It  would 
seem  that  for  successful  use,  the  pulp  agitated  should 
l>c  ground  very  tine  and  contain  a  very  high  pereen 
tageol  Bocculent  The  Clancy  pr  isannon 

late  in  the  fall,  bul  up  to  the  present  it  ha-  nol 
tried  in  enough  plan--  to  give  sure  basis  foi  judgment 
as   to  it-   practical   sucoesn       \t    one    well    known 
property  tl xperimente  were  brought  I 


abrupt  termination  at  the  ,,  ,,|  the  man 

mem,  as  experimental  work  las) 
able  length  of  time  proved  that,  tin-  p. 

cnlai  property  was  a  ■  ittle  bop 

it-  being  used  to  advanta  irther  applicatioi 

the  process  n  ill  he  watchi  y,  a-  the  problem  of 

treating  ores  containing! ibi I  gold  in  one  of  much 

interest.  The  wonderful  increase  in  the  use  of  the  Dorr 
thickeners  and  classifiers  -how-  thai  the)  have  come 

iy,  for  a  time  at  any  rate,  in  -lime  plants.    Nome 

new  things  aie  p i«ed    soon    from    South 

along    these    lines    in    addition    to   the    Caldecott 
diaphragm -cone,  hut  a  discussion  of  these  will  . 
better  from  the  pen  of  some  Smith  African. 

The  various  fm in-  of  lilter-.  both  vacuum  and 
pressure,  are  still  merrily  warring  for  the  favour  <>i 
the  profession.  Among  the  former  tin-  Butters  and 
the  Olivet  an-  going  into  many  <it  the  mills  that 
beine designed  by  engineers  favouring  vacuum  i i  1 1  • 
The  Butters  <  Company  i-  pro*  idinga  lilter  of  1,000 ton 
capacity  foi  the  In,-  Estrellas  which  will  handle  the 
-lime  from  tin-  No.  1  and  No.  _'  plant-,  and  it  i- 
understood  that  the  Ileal  del  Monte  i-  t.>  use  the 
Mutter-  in  it  -  d   mill.      Another   new    Butt 

installation    i-   at    the  1'almilla,  at   Panal,  while  the 
La  Blanca  and  other-  have  put  in  Moore  lilt- 

Among  the  pressure  filters  the  Merrill  seems  t" 
gaining    great     headway.       The    Santa    Gertrudis 
engineers  decided  mi  this  type  t"i  their  new  000  ton 

mill  after  competitive  tests  ihehl  at  tin-  mine  on 

of   the    usual   character),  and    in    which   a  number  "I 

manufacturers  of  different    types   competed.      The 

Merrill  lilter-.  it   i-  also  ^iven  out,  are  doing  l'<««i 
work    at     l.-peran/a.    wheie   the   management    has 
•  n  an  ordei  for  one  more,  making  -i\  in 
all.      'I  he  New   Vork  llmidura-  &  Ko-aiio  Co.  is 
installing  two  of  the  larg  f  type  in  Bondni 

At  lir-t  w  hen  tin-  Merrill  pie—  was  need  it  was  found 
that   a  certain  amount   of  granular  material    was 
nece-aryin  the  -lime.     By  a  very  ingenious  i 
known  as  '  centre  washing,  this  objection  ha-  t» 
largely   overcome.      The   -centre   washing     system 
consists  -imply  of  Idling  the  press  to  a  point  where 
there  i~  left  an  opening  through  the  centre  of  the 
about  |  in.  w  ide.   Solution  or  wash  water  i-  intrude 
into  this  opening  through  the  nozzles  on  the  autonu 
tic  sluicing  bar  or  through  tin-  kludge  iced  channel, 
and  leaching  begins,      The  Mow  of  liquid  commei 
at  the  cent  n-  ami  proceeds  outward  in  both  direct  i< 
The  result  i-  t  hat  instead  of  a  -olid  4  in.  cake  i  w  Inch 
if  very  talcose,  w.i-  formerly  impermeable),  tie 

now    in  lh<-    SSJne    hat    two    cake-,  each     I.    in.  thick, 

which  are  readily  permeable,  even  when  form* 

t  he  mu-t  t  alcn-e  -lime. 

Vinous  other  liltei-,  the  Kelly  -eem-  t..  I* 

in;:  an  increasii  i i  popular  favour. 

it    vali I  the  Kelly  In--  in  the   -m. ill   a Bl 

watei  used  in  its  operation,  which  i-  no  -mall  i 
in  man]  [.la..--  where  the  watei   supplj  i-  liu 

and   •  '  ''Hi   heavy.       \t    the  m-w    mill 

t  'olmad.i   at    I'u  ral,  •   -ht   Kellj 
t wo  battel i< 

two    are    III    il->-    111    the    I  mill   III  i 

'flu'  Tigre  null  in  rs.iiim  i  I-  .i!-.i  In  i  ■  Willi 

Kel  j  I  hi-    la-t    mill    i«  i.itlu-i 

the   Mexican  plant-  from   t 

.M    |,       |  •   would 
that    then-    i 

\ I . ■  I    i< 

all  that 

III  t  be   I    lilted  v' 
the 

1  lb. 
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weight  A  number  of  mills  are  being  designed  for 
work  on  gold  ores  containing  stamps  weighing 
1,250  lb.,  and  the  probabilities  are  that,  if  these  show 
good  economic  results,  the  fashionable  stamp-mills 
of  next  vear  will  include  still  heavier  heads.  Tube- 
milling  is  also  gaining  in  favour  steadily,  as  it  has 
been  shown  that  fine  grinding  results  almost  invari- 
ably in  increased  amalgamation  as  well  as  added 
extraction  in  the  subsequent  cyaniding.  The  dis- 
tinctive feature,  however,  of  the  tine  grinding  of  gold 
ore  seems  to  be  in  a  release  of  the  gold  in  the  sul- 
phides, thereby  shortening  the  necessary  time  of 
contact  with  cyanide  solution.  This  makes  possible 
in  manv  cases  the  direct  cyaniding  of  the  sulphides 
in  the  same  How  with  the  slime  and  thereby  does 
away  with  losses  due  to  concentration. 

At  Cripple  Creek  the  subject  of  the  economical 
handling  of  the  low-grade  sulpho-telluride  ores 
remains  still  the  important  one.  The  metallurgists 
of  this  district  have  worked  untiringly  on  this 
problem,  and  this  year  brings  high  hopes  that  the 
solution  is  near  at  hand.  At  the  Stratton's  Inde- 
pendence a  second  mill-unit  has  been  started  by 
Philip  Argall.  The  process  used  here  was  described 
by  P.  H.  Argall  last  year.  In  the  middle  of  the 
summer  the  new  mill  of  the  Portland  G.  M.  Co.  was 
started.  The  company  has  been  loath  to  give  out 
information  as  to  results  until  success  had  been 
demonstrated  beyond  doubt,  hence  the  incomplete- 
ness of  published  descriptions  of  the  new  mill.  In 
a  general  way,  it  is  understood  that  low-grade  sulpho- 
telluride  ore  assaying  §4  to  $5  per  ton  is  slimed  by 
Btandard  methods  and  agitated  for  about  six  hours 
with  cyanide  solution  in  Pachuca  vats.  This  is 
followed  by  another  agitation  with  bromo-cyanide 
and  the  pulp  filtered  and  washed.  It  is  said  the 
extraction  is  about  80%,  and  the  cost  reasonably  low, 
considering  the  complex  nature  of  the  ore." — Mining 
and  Scientific  Press,  Jan.  7,  1911,  p.  67.     (K.  L,   (>.) 

DURALUMIN.— "  This  mixture  has  recently  created 
much  interest  in  metallurgical  circles,  as  having  a 
ten-ile  strength  and  hardness  akin  to  mild  steel, 
with  a  specific  gravity  of  about  2*8.  An  analysis  of 
this  nietal  gave  Al.  91-60%  ;  Cu,  3  90;  Fe,  0*4o  : 
M_.  0-75  ;  Si,  0-21  :  total  9991.  While  the  tensile 
ingtfa  as  given  for  duralumin  is  39  tons  persq.  in.; 
an  ela~ti<-  limit  of  38  tons  per  sq.  in.;  an  elongation 
of  3*5%  :  ami  a  reduction  of  area  of  10%;  tests  by  the 
All'  sarch  Committee  on  other  Al-Cu  alloys 

approximating  the  composition  given  above  did  not 
approach  these  figures.  It  is  suggested,  therefore, 
by  the  Foundry  Trade  Journal,  that  the  high 
strength  must  he  the  result  of  alloying  pure  materials 
under  almost  ideal  conditions,  one  of  which  is  a  most 
thorough  deoxidation."— Engineering  and  Miniag 
Journal.  March  Is.  1911,  p.  559.     (M.  T.  M.) 


'I'm;  "Aib  Pocket"  Agitator.  —  " Recently, 
while  travelling  through  Mexico,  I  came  across  a 
simple  and  efficient  system  of  pneumatic  agitation, 
the  details  of  which  may  he  of  interest  to  others 
enraged  in  cyaniding. 

tanks  nsed  had  a  cone  bottom  with  a  50* slope. 
The  total  outside  height  was  20  ft.  and  the  diameter 
16  ft. 

Before  the  introduction  of  the  method  ultimately 
employed,  the  air  was  introduced  into  the  tank  just 
above  the  apex.  The  introduction  of  the  air  at  this 
point  was  not  a  snecesfl  tor  the  reason  that  consider- 
able pulp  settled  on  the  si<|.-s  „f  the  cone  bottom,  and 
this  '  dead  :  pulp  received  little  if  any  agitation.  To 
correct   this    fault    a  6  in.    nipple,    18    in.   long,    was 


placed  between  the  apex  of  the  bottom  and  the  dis- 
charge valve  (see  Fig.  I.),  and  air  was  then  introduced 
into   this   nipple,   which   acted   as   an  air  chamber. 


When  the  pressure  became  sufficiently  great  the  air 
arose  with  explosive  violence,  carrying  before  it  the 
sludge  accumulated  on  the  bottom  and  along  the 
sides  of  the  cone.  Although  intermittent  in  action, 
the  pulsations  were  sufficiently  close  together  to 
keep  the  pulp  in  constant  agitation. 

The  successful  operation  of  this  simple  form  of 
agitation  depends  on  the  introduction  of  the  air  into 
an  auxiliary  chamber  below  the  apex  of  the  bottom. 
Numerous  tests  by  the  writer  and  others,  by  prod- 
ding the  bottom  of  the  tank  with  a  pole  and  also 
with  a  weighted  line,  failed  to  show  the  presence  of 
any  '  dead  '  pulp. 

The  fact  that  the  tailing  averaged  but  35  gm.  of 
silver  per  ton,  bears  out  the  statement  that  the 
agitation  is  highly  efficient.  The  pulp  settled,  and 
only  a  few  hours  were  required  for  decantation. 

It  is  worthy  of  note  that  coarse  pulp  was  agitated 
as  easily  as  slime. 

When  the  tube  mill  was  shut  down  for  renewing 
the  liners,  or  for  other  cause,  the  No.  4  screens  on  the 
battery  were  changed  to  30  mesh,  and  the  pulp  was 
led  around  the  tube-mill  and  discharged  into  the 
tanks,  where  it  was  handled  without  any  trouble 
whatever. 

Shortly  after  the  installation  of  this  system, 
another  engineer  who  had  had  considerable  experi- 
ence with  Pachucas,  was  put  in  charge  of  the  plant. 
Without  stopping  to  investigate  the  workings  of  the 
system,  he  condemned  itand  converted  one  of  the  tanks 
into  a  Pachuca  to  demonstrate  his  personal  belief 
in  the  inefficiency  of  the  new  system.  After  a  period 
of  several  weeks,  during  which  the  results  obtained 
by  the  two  systems  were  closely  compared,  this 
engineer  frankly  admitted  his  error,  and  removed  the 
air-lift  from  the  Pachuca,  and  went  back  to  the  first 
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system."'— H.  T.  Zembler. 
1911,  p.  .38.     (H.  A.  W.) 


-The  Pacific  Mno  r,  Feb., 


A  New  Type  of  Tube  Mill.— "A  new  type  of 
tube  mill  was  recently  tried  in  Germany,  which 
undertakes  to  reduce  tlie  ore  from  '  run  of  mine  size 
to  slime  at  practically  one  operation. 

The  mill  consists  of  a  huge  wrought-iron  cylinder, 
about  23  ft.  long,  over  s  ft.  in  diameter  for  the  firel 
third  of  its  length,  and  about  6  ft.  for  the  rest.  The 
reduction  of  the  ore  is  effected  by  means  of  Bteel 
balls,  which  both  crush  and  grind  it.  The  cylinder 
is  divided  into  three  compartments,  and  the  balls  in 
each  are  graded  in  size  according  to  the  sta"'-  of 
grinding,  beginning  with  hall-  of  about  4  in.  in 
diameter  in  the  first  section,  and  ending  with  about 
1^  in.  in  the  last.  Within  the  cylinder  are  placed 
some  ten  rows  of  so-called  'fall-plates'  of  heavy 
steel  :  these  lift  the  balls  and  the  ore  ab  rat  half-way 
up  the  cylinder  as  it  revolves,  when  the  whole  mass 
drops  upon  the  next  plate.  Water  is  fed  in  with  the 
ore  at  the  rate  of  about  one  third  of  a  ton  to  each 
ton  of  ore,  which  means  a  very  heavy  reduction  in 
water  consumption  as  compared  with  stamps.  The 
cylinder  is  kept  half  filled  with  water:  hence  the 
mineral  matter  within  can  only  pass  out  when  held 
in  suspension  by  the  water.  The  mill  product  i-, 
therefore,  in  the  form  of  slime. 

It  is  held   that   the  mill  can   he  u-ed  in  place  of 
-tamps  and  that  the  cost  of  installation  and  operation 
is  considerably  les>.  than  in  the  case  where  stamps 
are  used  in  conjunction  with  ordinary  tube  mills.' 
Tfu  Pacific  Miner,  Feb.,  1911,  p.  58.  '  (II.  A.  \Y.) 


Relation  of  the  Chemical  Industry  to 
Metallurgy. — "For  many  years  chemical  industry 
and  metallurgy  were  widely  separated,  bul  af  the 
present  time  their  boundaries  may  be  regarded 
as  having  met  and  to  a  large  extent  overlapped.  So 
much  is  this  the  case  that  one  often  scarcely  knows 
whether  a  pr<lr;es>  is  chemical  or  metallurgical,  while 
undoubtedly  fhere  are  very  many  processes  thai  are 
a  combination  of  both. 

Metallurgy  is  of  ten  regarded  as  an  art  which  has 
progressed  but  slowly  during  our  time,  except  as 
regards  increase  of  output  and  economies  in  working 
costs,  bnt  those  who  are  engaged  in  it  know  that  its 
advances  have  been  marked  by  changes  as  drastic  as 
any  which  have  occurred  in  chemical  indu-t  i  v.  and 
that  in  many  cases  processes  have  Keen  so  entirely 
altered  or  modified  that  they  are  almost  beyond 
recognition.  Again,  materials  which  were  once  use- 
less are  employed  by  one  or  the  other  industry.  Bj 
products,  often  now  almost  as  important  as  the 
material  which  once  was  the  sole  object  of  a  process, 
in  Borne  cases  contribute  a  large  proportion  ol  thu 
total  profit.     From  a  metallurgical  point   of  view  it 

cannot  be  denied  that,  without    the   aid    of    chemical 

industiy,  metallurgy  would  not  be  so  complete  a 
science;  as  it  is  now,  the  successful  treatment  ol 
many  ores  and  products  often  depending  on   both  ol 

them. 

It  must  also  be  remembered  that  both  sciei 
largely  dependent  on  a  third    mechanical  engineei 
in;.'    a~  in  many  cases  tl  ■  -t  difficulty  incurred 

in  working  out  a  process  is  of  a  mechanical  nature. 
Special   plant    has   often   to   be  designed,  and    the 

success  of  the  | ■    -  U  made  or  ma I  by  theefhei- 

ency  or  inefficiency  ol   the  machinery   installed,   foi 

example  (l)  the  delayed  utilisatii i   electrolytic 

method-   mow   mi  important)  pending   the  dew 
mentol  the  dynamo;  (2)  the  whole  new   science  ■  •! 
electro  metallurgy  recently  ope I  up  by  tl  e 


and  by  mechanical  harno 

the  extended  metallurgical  applications  dm 
the  gas  producer  tin  the  metallurgy  of  iron  and  o 

l  to  mention  three  out  of  many  instances  that 
mighl  be  quoted. 

This  leads  one  to  so  that  anyone  wishing  to 

iccessful  in  the  economical  treatment  .,f  oi i 

products  should  receive  sound  training,  not  only  in 
chemistry  and  metallurgy,  but  also  in  mechai 
engineering.  It  i-  not  tor  one  moment  suggested 
that  the  student  should  be  capable  of  electing 
machinery  a-  well  a-  evolving  chemical  or  metallur- 
gical processes  ;  but  it  i-  necessary  that  he  should 
possess  sufficient  knowledge  to  enable  him  to  realise 

what  can   or  cannot    be  t£ in    regard   to  w  bat  he 

-tarts  out  to  do.  He  should  know,  theoretically  and 
practically,  a  considerable  number  of  standard  types 
of  machinery,  common  to  l«>th  the  chemical  and 
metallurgical  industries,  and  at  least  the  chief  appli- 
cation-of  thermo  and  electro  dynamic-,  power  dis- 
tribution, heat  production  and  measurement, 

It  seems  only  right  and  proper  to  . haw   attention 

to  the  fact  that  practical  men  need  practical  assist- 
ant-.      To  tin-  en, I,  then,  a   -lucent    should    be   given 

opportunities  to  prolong  the  technical  portion  of  his 

education.  BO  that   he  may  leap  the  benefit  ol  it  after 

waul-.      Mow    often,    much    more  often    than    one 

realise-,     doe-    the    machine!  V    elected    for   a    Special 

purpose  fail  because  the  chemist  oi  the  tallurgist 

has  ben  unable  from  lack  of  knowledge  to  help  the 
mechanical  engineer  fib  understand  what  i-  required 
of  him  before  it  is  teo  lat<  -  have  occurred 

where  a  process  has  absolutely  failed, not  t any 

demerit-   of   it-   own   a-  a  ] ■•■--.  but  owing  to  the 

mechanical  pari  of  it  failing  to  do  the  work  required 
It  i-  not  too  much  to  assert  that  several  ingenious 
and  metallurgically  sound  pi  lave  failed  here- 

tofore for  want  of  suitable  appliances  now  available. 
That  the  solution  of  several  such  problems  has  now 
been  reached  by  other  means  doe-  not  invalidate  tl  e 
argument   that  the  mechanical  furnace,  the  vacuum 

filter,  the  converter,  the  contacl  | km  foi  sulphuric 

acid,  and  many  other  appliance-  ol  recent  introduc- 
tion, would  have  achieved  lasting  success  foi  methods 

now   abandoned  and  only  reni'in'  • 

The  utilisation  of  by-products  from  -melting  pro- 
ccupies  the  attention  oi  the  chemist  much 

re  than  formerly.     Selenium,  tellurium,  bismuth, 

gold  and  silver,  which  are  often  present  in  coppei 
ores,  follow  the  copper  through  the  smelting  i 
ami  are  finally  collected  as  raluable  residues  during 
the  electrolytic  refining  of  the  blister  coppei  ; 
are  then  subjected  to  chemical  treatmeul  for  their 
separation  and  are  thus  made  valuable,  trsenic  is 
collected  in  large  quantities  in  the  form  of  white 
arsenic  from  the  flu<  Iting  furnaces,  and 

valuable  by-product  ly  in  the  calcination  ol 

i  Ornish  tin  u  I  oke  oven  and  blast  furna< 

yield  by  products  ol  •  the  chemwl 

which    ammonium    sulj 

-me if  the  -hale  oil  indusl  ipo" 

the  profits  derivable    from  the  ammonium  miIji 

by  | Inot,  and  the  utilisal  i< 

botii  '"'  '  he  i 

ilphuric  a.  i.l      ' 
iron  iiiin  i  valual 

worth  a-  much  a-  the  iron  it  iron 

uri    ii ti     ■  1  in  mil      I  nl. 

the  posit  ion  ■  "' 

the    ca-e    "I     the     Work     now  III 

Norway  and 

■  i  ■' • 
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The  following  seven  were  selected  as  amplifying 
the  points  which  t he  author  emphasised  above, 
namely,  (1)  the  cementation  process  as  carried  out  on 
cupriferous  pyrites  in  South  Spain,  at  Rio  Tinto, 
Thai-is.  etc,  ;  (2)  the  treatment  of  Spanish  cuprous 
iron  pyrites  imported  to  Great  Britain  for  sulphur 
and  copper  extraction;  (3)  pyritic  smelting  of  low 
grade  sulphide  copper  ores;  (4)  treatment  of  the 
Broken  Hill  lead-zinc-silver  sulphide  ores  ;  (5)  manu- 
facture of  copper  sulphate  :  (6)  the  cyanide  process 
in  gold  extraction  ;  (7)  the  Pearce  process  of  treating 
auriferous  copper  ;  (8)  the  arsenical  cobalt  and  nickel 
ores  of  Ontario."— ARTHUR  C.  Claudet,  Journal 
of  the  Society  of  Chemical  Industry.— Mining  World, 
March  4,  1911,  p.  491.    (A.  R.) 


MINING. 

Pulmonary  Diseases  among  Miners — "Early 
in  1910  a  Royal  Commission  was  appointed  by  the 
Governor  of  Western  Australia  to  investigate  and 
report  upon  (a)  the  prevalence  among  miners  of  pul- 
monary diseases,  [b)  the  nature  of  such  diseases,  and 
(<•)  the  extent  to  which  they  are  associated  with  or 
consequent  on  mining.  The  Commission  consisted 
of  only  a  single  Commissioner,  the  Hon.  John 
Howard  Lidgett  Cumpston,  M.D.,  B.S.,  D.P.H., 
who  under  date  of  October  4,  1910,  rendered  his  le- 
port,  which  constitutes  a  valuable  contribution  to  the 
limited  literature  of  miners'  lung  diseases  -whether 
of  tubercular  or  non-tubercular*  origin.  The  report, 
in  an  admh ably  condensed  form,  contains  a  consider- 
able amount  of  entirely  new  information  on  the 
-abject,  and  all  the  essential  facts  and  conditions  are 
discussed  with  rare  lucidity  and  ability  to  bring  the 
results  within  range  of  a  lay-man's  point  of  view. 

Medical  Data  of  Value  to  Mine  Managers. — The 
report  makes  no  specific  recommendations,  since 
under  the  terms  of  reference  none  were  requested. 
For  American  mine  managers,  physicians,  mine 
inspectors  and  others  interested  in  the  welfare  of  the 
mining  population,  the  results  of  this  investigation 
are  of  decidedly  practical  value  and  the  method 
pursued  in  the  inquiry  would  seem  to  be  suitable  for 
our  own  urgent  needs  to  ascertain  the  actual  condi- 
tions affecting  life  and  health  in  metal  mining,  with 
particular  reference  to  the  probable  excessive  occur- 
rence of  pulmonary  disease.  No  voluntary  evidence 
was  brought  to  the  Commissioner's  attention,  which 
merely  confirms  the  experience  elsewhere  that  it  is 
difficult  indeed  to  arouse  miners  and  other  wage 
earners  to  a  vivid  realization  of  their  own  interest  in 
matters  pertaining  to  health  and  mortality.  It 
requires  to  be  considered,  however,  that  personal 
Opinion  in  a  .subject  of  this  kind  is  of  very  limited 
value,  and  the  excessive  amount  of  verbal  evidence 
often  presented  in  government  investigations  fre- 
quently precludes  the  adequate  consideration  of  the 
actual  fact-  secured  by  scientific  methods  of  inquiry. 

'I  he  report  of  the  Commissioner  is  divided  into 
three  sections  :  (1;  Statistical,  consisting  of  a  study 
of  the  prevalence  of  lung  disease  among  miners  dur- 
ing the  past  ten  years;  (2)  the  results  obtained  in 
an  examination  of  2,050  men  engaged  in  the  mining 
industry  oi  Western  Australia;  of  these  2,050  men, 
15  were  actually  at  work  and  were  examined 
under  condition  rly  as  possible  identical  with 

the  actual  condition-  node,  which  they  carried  on 
their  work;  (3)  experimental.  This  last  section 
describee  the  results  obtained  in  a  very  limited  num- 
ber of  experiment*  performed  with  the  object  of 
elucidating  the  pathological  changes  in  the  lungs  of 
II  animals  produced  by  the  continued  inhalation 
of  mineral  du-t. 


Complete  Data  Difficult  to  Obtain. — This  outline  of 
the  scope  of  the  investigation  is  admirable  in  its 
simplicity  and  comprehensiveness.  Of  all  the  infor- 
mation iieeded  to  establish  the  true  incidence  on 
health  of  injurious  trades  probably  the  most  conclu- 
sive is  the  actual  physical  condition  of  the  workers, 
obtained  by  a  medical  examination,  and  a  truthful 
record  of  personal  sickness  experienced  with  a  due 
regard,  of  course,  to  the  factors  of  age,  race  and 
nativity,  mine  experience  and  mine  employment  as 
followed  in  one  or  more  localities  or  in  different  min- 
ing fields.  The  importance  of  strict  attention  to 
these  facts  was  well  brought  out  in  the  investigation 
into  the  health  of  Cornish  miners  and  the  present 
inquiry  fully  confirms  this  view.  Of  course  many 
other  facts  must  be  taken  into  account,  and  chief 
among  these  are  post-mortem  examinations,  but 
unfortunately  it  is  often  very  difficult  to  obtain  the 
lungs  of  deceased  miners  other  than  those  killed  by 
accident.  The  present  investigation  failed  almost 
complet  ly  in  this  respect  and  the  lungs  of  only  one 
miner  were  available  for  the  purpose,  which,  of 
course,  precluded  definite  conclusions. 

Importance  of  Adequate  Data. — A  large  amount  of 
statistical  data  were  collected  for  a  period  of  10  years, 
and  the  conclusions  from  the  facts  obtained  are 
briefly  set  forth  as  follows  :  (a)  Lung  diseases,  in  the 
10  years  under  review,  have  been,  considered  as  a 
group,  distinctly  more  prevalent  among  miners  than 
among  males  over  15  years  of  age  generally  ;  and 
while  this  is  true  of  lung  diseases  considered  as  a 
group,  it  is  also  true  for  the  principal  individual 
diseases  of  this  group,  (b)  An  important  factor  in 
producing  an  excess  for  miners  in  the  group  of  other 
respiratory  diseases,  has  been  fibrosis  of  the  lungs. 

(c)  At  all  ages  between  25  and  60  the  percentage  of 
deaths  from  lung  diseases  in  each  age-group  is  higher 
among  miners  than  among  the  general   population. 

(d)  Tuberculosis  of  the  lungs  has  been  steadily  on 
the  increase  among  miners  during  the  period,  and 
pneumonia  has  been  steadily  on  the  decline,  (e)  The 
miner  has  considerably  less  chance  of  surviving  until 
the  age  of  60  years  than  has  the  average  male  over 
15  years  of  age.  (/)  Considering  the  average  ages 
at  death  for  rrtiners  and  for  all  males  over  15  years 
of  age,  the  miner  has  3^  years  less  of  life  than  the 
average  male  in  the  general  population. 

Merely  as  an  economic  question  the  foregoing  con- 
clusions derived  from  a  sufficiently  large  statistical 
basis  are  entitled  to  serious  consideration.  Mine 
experience  slowly  acquired  is  of  too  high  a  degree  of 
economic  utility  to  permit  of  the  needless  waste  of 
the  miner's  health,  physical  strength  and  years  of 
life,  but  most  of  all  in  a  country  like  Australia, 
where  there  is  normally  a  deficient  skilled  labour 
supply.  If  the  net  economic  gain  of  miners'  work 
for  a  year  is  placed  at  $300,  then  the  difference  of  3J 
years  in  the  average  age  at  death  (granting  the 
accuracy  of  this  comparison)  means  a  net  economic 
loss  to  the  mining  industry  of  $1,000  more  or  less  of 
unrealized  return  on  the  human  machine,  which  is, 
of  course,  the  true  productive  force  in  every  in- 
dustry. 

Tuberculosis  and  Fibrosis  Defined. — The  difference 
in  the  duration  of  rrrine  life  is  however  probably 
greater  tlrarr  the  3h  years  deficiency  in  the  average  at 
death.  The  difference  is  primarily  if  not  exclusively 
the  result  of  an  excessive  mortality  from  lung 
diseases,  but  in  this  connection  it  is  pointed  out  in 
the  report,  and  the  conclusions  will  be  read  with 
decided  interest  by  mine  physicians,  that  "  the  term 
miners'  phthisis  is  used  in  this  paragraph  for  the  first 
and  last  time  in  this  report.     That  term  is  an  inexact 
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one,  and  its  use  has  led  to  a  great  deal  of  confusion 
in  the  past.  The  term  phthisis  has  for  centuries 
been  understood  to  mean  tuberculosis  of  tin-  lungs, 
which  is  a  condition  having  Its  own  distinctive  patho- 
logical features  ;  but  when  abnormal  conditions  in 
the  lungs  of  miners  have  been  under  discussion,  tlie 
term  rnim  rs' phthisis  lias  been  used  with  the  intention 
of  including  indiscriminately  both  t  lie  fibrotic  ch 
and  those  due  to  the  tubercle  bacillus.  Such  confnsion 
of  distinct  pathological  condition.-  should  not  be 
perpetuated  ;  and  therefore  throughout  this  report, 
wherever  the  term  fibrosis  has  been  used  it  i-  to  be 
clearly  understood  that  the  term  include-  only  the 
changes  produced  by  dust,  and  does  not  in  any  way 
refer  to  changes  produced  by  the  tubercle  bacillus. 
Similarly,  when  the  term'  tuberculosis  i-  used  it 
means  tuberculosis,  and  doe-  not  include  fibrosis. 

It  is  not  for  a  layman,  of  course,  to  take  issue  in  a 
matter  of  this  kind,  but  it  may  be  said  that  the  dis- 
cussion has  its  practical  application  to  the  vexed 
question  of  industrial  disease  definition  in  all  work- 
men's compensation  laws.  The  time  is  probably  not 
far  distant  when  all  industrial  diseases,  or  in  other 
words,  diseases  directly  traceable  to  work  exposure, 
will  be  brought  -within  the  -cope  of  employer-'  lia- 
bility and  workmeifs  compensation  legislation,  and 
in  any  future  consideration  of  the  subject  qualified 
medical  opinion  will  be  of  the  foremost  importance. 

Fibrosis  More  Prevalent  among  Machine  Drillers. 
— Cases  occur,  of  course,  in  which  both  fibrosis  and 
tuberculosis  occur  together,  but  it  is  -aid  in  tin-  i<- 
port  that  this  is  rare  in  Western  Australia.  A  com- 
plete physical  examination  was  made  of  2,050  men 
engaged  in  mine  work,  the  men  examined  being 
divided  into  four  groups  :  (")  Those  actually  a)  work 
and  examined  as  neatly  as  possible  under  working 
condition-.  {!>)  Those  brought  to  notice  by  officials 
ot  various  labour  organizations  ;  chiefly  advanced 
cases  who  felt  themselves  unable  to  work  by  reason 
of  affections  of  the  lungs  from  which  they  suffered. 
('•)  Miners  examined  at  the  sanatorium.  ('/)  A  few- 
men  who,  for  various  reasons  desired  to  submit 
themselves  for  examination.  Of  the  foregoing  only 
the  first  group  was  considered  a  -ale  basis  for  final 
conclusions,  being  considered  a  "  fait  average  mining 
population."  The  \  hysical  examination  disclosed 
the  following  facts  :  {,<)  Early  fibrosis  was  present 
among  machine  miners  in  the  proportion  of  33*16  : 
among  non-machine  miners  only  7"23  :  among 
truckers  3*1%  j  and  among  dry  treatment  hands 
24*5%.     (h)  Intermediate  fibrosis  was  found  among 

machine     miners     and     non-machine     miners    :     late 

fibrosis  was  found  only  among  machine  miners       ll 
is  unnecessary  to  specify   the   percentage  of  inter 

mediate  ami   late   fibrosis  respectively;  (he  fact  of 
their    existence    i-    of    sufficient    significants 
Pleurisy  was  found  to  be  present  in  men  engaged  in 
several  different  classes  of  mining,     (rf)  Tuberculosis 
of  the  longs  was  present  in  a  total  of  28  cases, 

1-5%,  or,  if  the  whole   of    the    men    examined    (2,050, 

including  the  selected  cases)  be  considered,  this  i 
dition    was  present   in  66  cases,  which  i-  3*2 
Early  fibrosis  was   most    commonly  pi'  mong 

machine  miners  and  dry  treatment   men  I  irly 

fibrosis  -ecu  i-  to  make  its  appearance  most  frequently 

about  the  second  year  on  machine  work. 

//,.  i  oj    Lung  I-""'  '■•  M 

Lung  diseases,  and  particularly  tuberculoid 
of  rather  rare  occurrence  in   Western    \n-t- 

preceding    tact-  and   conclusion-    prove   that    ' 
disea  i    are  being  spread  through  the  tuinii 

ti\.  largely  however  by  method-  of  mint- 
to  imi cement  and   ■•  imp 


The   Commissionei    properly   calls  attention   to  the 
of  the   present    situation  and  n 
I  io-  existence  of   a    high    pe 
among  working  miners  cannot   ■ 
importation    •  •!    sncli  roin     places    oul 

\\  estet  n  Australia.     Tl  ill  with, 

and  it  i-  quite  clear  that  the  mine*  ol  \Y<  stei  n 
ti. dm  can  and  do  pi  l>  o-i-   to   an   important 

extent  ;  for  anion-  machine  miners  I 
in  25     of  the  men.    and   among    the   dry    treatment 
men    in    19    .    these    ["■:  for 

tho-e    men    only    who    have    neVPl    worked    m  i 
elsewhere  than  in  Western    A  is  ■  •! 

the  lungs  has  been  -hown  in  various   ways   in  this 

report     tO     be    due     to     the    action    of    dll-t   ;    ami 

general  statement  based  on  the  results  obtained   by 
the  experiments    and   which    ma)    l»-   taken  at  an 

indication  of  the  line-  upon  which  iellieili.il  || 
must  be  instituted     it  may  be  said  that  a  man  Buffers 
from  fibrosis  to  the  extent  to  which  he  i-  1  to 

the  continued  inhalation  of  the  fine  material,  dust, 
in  other  words  ;  if  there  be  no  dust  therd  will  !•• 
fibrosis.      The  converse  is  equallj  t-  the  eon 

tinned    inhalation   of  du-t   certainly   pr<  tome 

fibrosis. 

\-  a   drastic  measure   toward  the  eradication  of 
tuberculosis  among  miners,  the  exclusion  of  alb 
miners  from   the  mine-  or  mining  communities  is 
suggested,    but    also   tin  Ration  ot   tubercular 

persons,    who   ate    not   themselves   miner-,    but  who 
come  into  more  or  le  association  with  them. 

In  explanation  oi  the  point  of  view  that  tuberculosis 
of  the  Inn;;-  mii-t  !»•  considered  mote  in  the  light  ot 
an  infection- t ban  an  industrial  disease,  it  i-  -aid 
that:  "The  tact  that  tuberculosis  is  .iiio-i  common 
in  men  engaged  on  machine  work  has  been  it 
preted   as   indicating   primarily    that    this  class  of 

work,  by  reason  of  the  close  a Nation  of   the  i«n 

men  working  upon  one  machine,  offers  the  ^reau-st 
facility    for   personal  infection.      It     has,    however, 
been  generally  accepted  that  lung  tissue   which 
been  impaired  bj  the  action  of  du-t   i-  hereby   ten- 
dered   more   susceptible   to   the  action   of    tub- 
bacilli      So   fai    as    I    have-   bet  n  able  t  i  tin, 

there  i- no  direct  experimental  evidence-  upon  tin- 
point,  but  the  fact  that  tuberculi  sis  is  found  in  all 
countries  to  be  excessively  prevalent  among  men 
engaged  in  other  dusty  occupations  for  example, 
knife  grinders,  pottery  makers,  etc.,  must  l» 
cepted  a-  indicating  the  correctness  of  this  commonly 

pted  belief         Then  fore,  W  bile  till' 

machine  men  i-  more  an  infections  than  an  industrial 
disease,  it  appears  certain  that    tin-  action  of  dnst 

doe-  predispose  to  the  action  of  the  tubercle  bac  lib:-. 

In  t  hi-  connect  ion,  t  le-  signil 

of  a  large  numbei  ol  must  not  l>< 

Bight  ot 

I), i, i    I  I  i.e       n   ;  "it- 

ance  of  dnst  to  lung 

i/ec|  b)  all  W  ho  I 
The  report  contains  some  very   inten 
t  ions    upon    the    .  ..ii   the  Inn--,  or 

change-  in  lung  tissue  | In  ontinooua  dnst 

inhalation,  but  thesi-  do  not  fall    within    the 
ussion.     It  n  lid,  bowevei .  that  1 1 

'eel    by    tin-   pi 

lung  sub  ill  t  In-  pi 

and  that   the  ultimate  ,\\- 

of    III 

III  III  II t  ■■  - 

Ii  the  bin  liuiiliut .  t  ot 

;   which  i 
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The  experimental  and  pathological  evidence  ob- 
tained by  the  Commissioner,  therefore,  seems  to 
sustain  the  conclusion  that  :  "  Dust,  and  dust  alone, 
i^  responsible  lor  fibrosis  ;  that  the  causation  of 
pleurisy  is  somewhat  obscure,  but  that  here  dust  and 
cold  both  probably  play  some  part  ;  that  there  is  not 
forthcoming  any  evidence  to  show  that  there  are 
any  other  factors  producing  abnormal  conditions  in 
the  lungs  (except,  of  course,  the  tubercle  bacillus) 
though  the  possibility  of  the  rapid  alterations  of  air 
pressure  having  some  effect  has  been  considered. 
It  may  be  that  these  alterations  of  air  pressure  affect 
^>iue  in  the  direction  of  producing  emphysema,  but 
this  is  pure  supposition." 

High  Mortality  of  Miners  from  Lung  Diseases. — 
The  medical  considerations    aside,    the    statistical 

evidence  presented  in  the  report  is  entirely  conclusive 
that  lung  diseases  are  extremely  common  among 
the  miners  of  Western  Austrlia.  While  of  the  mor- 
tality from  all  causes  of  all  males  over  15  years, 
19"8%  was  from  respiratory  diseases,  the  correspond- 
ing proportion  for  miners  was  53  9%.  Considering 
the  mortality  from  diseases  in  detail,  it  is  brought 
out  in  the  report  that  the  death  rate  from  tubercu- 
lo.-is  of  the  lungs  was  9*6  per  10,000  for  all  males 
over  15  years  or  age,  while  the  rate  for  miners  was 
1 9 "2.  From  bronchitis  the  respective  rates  were  1*7 
and  4  2  ;  from  pneumonia  6"7  and  22-7,  from  pleurisy 
07  and  IT,  asthma  and  emphysema  0'5  and  1*3,  and 
other  respiratory  diseases  05  tor  all  males  anil  524 
per  10,006  for  miners.  The  foregoing  rates  prove 
conclusively  that  respiratory  diseases,  as  a  whole, 
are  much  more  prevalent  as  causes  of  death  among 
miners  than  among  males  over  15  years  of  age 
generally.  Tuberculosis  has  steadily  increased 
among  miners  from  a  rate  of  10  per  10,0U0  in  1901  to 
30  in  1909.  There  has  been  a  decline  in  pneumonia, 
which  may  possibly  lie  accounted  for  by  more  accurate 
medical  diagnosis. 

The  death  rates  were  not  calculated  by  divisional 
periods  of  life,  probably  because  the  necessary  infor- 
mation could  not  be  secured.  While  calculations  of 
the  average  age  at  death  are  apt  to  be  misleading,  it 
is,  nevertheless,  suggestive  that  the  average  age  for 
all  males,  15  and  over,  should  have  been  47'8  years 
against  14-_'  for  miners,  a  difference  of  31  years  in 
favour  A  the  general  population.  A  comparative  table 
i-  included  in  the  report  for  Queensland  and  Western 
Australia,  according  to  which  the  death  rate  from 
lung  diseases  among  miners  per  10,000  living  was 
03  in  Queensland  and  53*0  for  Western  Australia. 
The  rate-  differ  somewhat  for  the  various  forms  of 
long  disease,  but,  on  the  whole,  they  confirm  each 
other  and  sustain  the  view  that  the  rates  are  at  least 
approximately  correct. 


TIk  Physical  Examination  oj  Miners.  -The  most 
important  portion  of  the  report  relates  to  the  actual 
examination  of  working  miners.  Of  the  2,050  men 
mined  all  but  156  wen-  gold  miners  actually  at 
work,  or  at  a  sanatorium,  or  at  union  offices.  There 
appear-  to  have  been  no  difficulty  in  making  the 
physical  examination,  to  w  Inch  the  men  seem  to  have 
submitted  without  hesitation.  It  is  stated  that  in  20 
gold  mine-  there  were  employed  a  total  of  6,846  men 
and  oi  these  1,805,  oi  205]  were  physically  examined. 
•  ■"'•  by  individual  employments,  it  i-  stated 

that  04  i  of  the  surface  labourers  were  found  normal, 
of  the  wet    treatment  hand-  91%,  of  the  platemen 
•i   non-machine   min  of  unci 

i  dry  treatment  hands.65  of  machine 

miner-   only    52'6%.      In    other    .words    the    surface 
labourei-   and   wet    treatment   hand-  exhibited  the 


best  physical  condition,  while  dry  treatment  hands 
and  machine  miners  exhibited  the  worst. 

Pleurisy,  as  more  or  less  complicated  by  hbrosi-. 
was  found  to  exist  among  machine  men  to  the  extent 
of  44  9%  of  those  examined  :  among  dry  treatment 
hands  34  "3%.  among  non-machine  men  132%,  among 
wet  treatment  hands  8"3%,  and  among  surface  hands 
only  5"2%.  Early  fibrosis  was  found  among  the  men 
in  the  following  order  :  Machine  miners,  33'2%  :  dry 
treatment  hands,  24 *5%  ;  non-machine  miners,  7'2%, 
and  truckers,  3T0?/.  Intermediate  fibrosis  was  only 
found  among  machine  miners  to  the  extent  of  3'6% 
and  among  non-machine  miners  to  the  extent  of  T6%. 
Advanced  fibrosis  was  met  with  only  among  machine 
miners,  but  to  the  extent  of  less  than  1%.  Of  course, 
men  really  seriously  affected  would  not  have  been  at 
work. 

Each  Trade  Has  Its  Special  Disease. — Tuberculosis 
was  found  among  machine  miners  to  the  extent  2  2% 
and  among  non-machine  miners  to  the  extent  of 
T0%.  The  conclusions  are  summarised  as  follows: 
'Machine  men  suffer  from  the  three  grades  of 
fibrosis,  from  emphysema,  pleurisy,  and  tubercu- 
losis— the  disease  most  prevalent  among  this  class  of 
workers  is  fibrosis.  Non-machine  miners  suffer  from 
the  first  two  grades  of  fibrosis,  from  emphysema, 
pleurisy,  and  tuberculosis.  Trackers  suffer  only  from 
early  fibrosis,  and  pleurisy,  and  considerably  more 
from  pleurisy  than  from  fibrosis.  Dry  trearment 
hands  suffer  from  early  fibrosis,  but  not  from  the 
more  advanced  stages  of  the  disease.  There  may  be 
two  reasons  for  the  freedom  from  the  advanced 
stages — the  fact  that  they  work  in  the  open  air,  and 
therefore  would  not  be  likely  to  get  so  much  dust  in 
a  given  time  as  men  working  below  on  machines  in  a 
confined  space  ;  or,  on  the  other  band,  the  explana- 
tion may  be  that  men  on  the  dry  treatment  plants 
have  been  working  for  a  shorter  period  at  that  class  of 
mining  than  the  machine  men,  and  are  also  much  less 
exposed  to  rapid  changes  of  temperature.  Surface 
labourers  were  affected  only  with  pleurisy,  to  the 
extent  of  one  in  twenty.  Wet  treatment  hands  were 
affected  only  with  pleurisy  to  the  extent  of  S%."' 

While  the  present  investigation  is  probably  of 
greater  interest  to  mine  physicians  than  to  mine 
managers,  the  following  brief  account  of  the  main 
features  of  each  of  the  stages  of  fibrosis  will  prove 
useful  in  diagnosing  the  disease  in  its  early  stages. 
It  is  said  in  the  report  that,  "  That  the  early  case  is 
the  man  who  finds  that  he  is  continually  getting 
"  colds,"  associated  with  cough,  which  he  finds  great 
difficulty  in  throwing  off ;  be  finds  that  his  wind  is 
not  as  good  as  it  used  to  be,  and  that  he  cannot  run 
so  far  nor  work  so  hard  as  formerly,  and  in  whom  on 
examination  the  effort  of  expansion  of  the  chest  wall 
reveals  a  rigidity — a  rigidity  which  has  charac- 
teristics entirely  its  own,  and  which  is  not  so  far  as 
I  am  aware,  seen  in  any  other  disease.  At  this  early 
stage  the  man  is  apt  to  smile  indulgently  if  it  is 
suggested  that  there  is  anything  wrong  with  his 
lungs,  although  he  recognises  clearly  that  his  wind 
is  not  so  good  as  fornily  and  that  he  gets  colds  more 
often  than  he  used  to  and  cannot  throw  them  off  so 
easily.' 

Diagnosis  of  Fibrosis. — "The  next  stage  in  the 
disease  is  marked  by  the  fact  that  the  intervals 
between  the  attacks  of  "  cold  on  the  chest"'  are  less 
frequent  and  less  lengthy — the  bronchitis  has  become 
an  established  fact  ;  the  wind  is  now  always  short  ; 
occasional  attacks  of  "asthma"  occur,  although 
hardly  ever  at  night  ;  exp  ctoration  is  frequent,  and 
a  certain  blueness  of  the  lips  and  the  face  indicate 
that  the  heart  is  beginning  to  feel   the  strain,   on 
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examination  tlie  rigidity  i-  more  marked,  roughening 
of  the  breath  -muni-  confirm  the  bypothe 
bronchitis  haa  become  established;  emphysematous 
changes  may  be  present,  and  the  heart   signs  -how 
the  reason  for  the  blueness  of  the  lips  and  i 
t he  subject  can  -till  do  an  average  day's  wink. 

•'  When  the  subject  finally  has  to  ceas* 
advanced  stage  has  been   reached  and  then  all  t he 
features  above  detailed  are  emphasized;  the  i 
and  lungs  becoming  progressively  less  able  to  carry 
out  their  functions." 

In  addition  to  tlir  foregoing,  it  i-  pointed  oul    that 
fibrosis  makes  its  appearance,  as  a  rule,  about   the 
second  year  of  machine  work.     The  cases  of  inter 
mediate  fibrosis  weir  all  discovered  among  men  who 
ha«l  been  engaged  on  machine  mining  tor  not   lo 
than  16  years.     With  pleurisy  the  greatest  incidi 
occurred  before  the  fifteenth  year  after  thecomm* 
ment  of  machine  work,     of  the  total  of    124  normal 
men,  215,  or  more  than  half,   had  been   working 
machines  for  less  than  4  years  only,   whil* 
them  had  not  yet  reached  their  tenth  year  of  machine 
work      In  explaining  the  causes  responsible  for  the 
occurrence  of  fibrosis  among  machine  miners,   it   is 
pointed  out  that  dust  is  a  common  factor  operating 
directly   or   indirectly   in    the    production    of    both 
fibrosis  and    pleurisy.       The   former    conclusion    is 
advanced  that  the  mines  of  Western   Australia  can 
and  do  "  produce  fibrosis  to  a  considerable  extent, 
both  among  machine  miner-  and  dry  treatment  men: 
and  it  i-  to  he  expected  that  a-  the  year-  go  by  there 
will   he  an  increasing  number  of  deaths  from  this 
cause  and  an  increasing  number  of  cases  of  fibrosis, 
if    the    condition-    obtaining    in    the    past    remain 
unaltered  in  the  future." 

Dust  Prevention  Essential.  Thus,  in  it-  final 
analysis,  the  problem  of  health  in  metal  mining  is 
largely  a  question  of  dust  prevention.  It  hardly 
requires  to  he  -aid  that  machine  miner-  are  practic 
ally  rock  drillers,  working  under  almost  identical 
conditions  in  the  quartz  mine-  of  Western  Australia, 
on  the  Kami,  in  Cornwall,  or  in  the  western  -' 
of  North  America. 

While  not  all  of  the  conclusions  arrived  at  by  the 
Commissioner  can  he  accepted  a-  final,  the  report 
unquestionably  constitutes  one  of  the  most  valuable 
contributions  to  the  literature  of  health  in  mining. 
The  results  of  the  physical  examination  of  tin-  men 
alone  make-  the  enquiry  a  most  important  one  and 
suggests  the  utility  of  a  -imilar  investigation  iii  this 
country.  It  is  certainly  significant  to  find  that  out 
15  machine  miners  267,  or  •'!•'!■_'  .  were  found  to 
be  effected  with  early  fibrosis  and  29,  or  ::  i>  ,  with 
intermediate  fibrosis,  and  I,  or  0"  ■'<.  with  advanced 
fibrosis.  Of  the  remainder  of  the  machine  miners, 
one  was  affected  with  emphysema,  ti42  with  pleurisy, 
ami  18  with  tuberculosis.  In  othei  words,  only  124 
machine  miners,  or  52  6  .  wen-  found  to  he  in  normal 
health.'  Frederick  L.  Hoffman.  Discussion  on 
Western  Australian  Royal  Commission  on  a' 
I  diseases.  -  Engim  i  ring  and  Mining  Join  nai,  March 
11,  1911,  pp.  523  526.     (M.  I     M 


Tin.    Ad  \ii  \  i  :  i  i  .  i  i  v    <>i     Rl  INI  OR<  KD  < 
to  Mining  Engineering.     "Introduction      Whilst 
advocating  the  use  of  reinforced  concrete  m  mining 
engineering,  with  a  vie*    to  increased  both 

above  and  below  ground,  the  w  i  itei 
i-  unable  to  give  actual  examples  "i  work 

in  this  count ry.     He  i-  of  opinion,  hi 
this  material  is  eminently  suitable  i 

oi  t  he  dale."  a  ith  in  •  L 


riliar  with  the  functions  perform* 
and  the  Bteel  re 
of  reinforced  concrete  ru 

'I' y    upon   which  a    reinforce  ,   ,,, 

column  _iic,|  i-  extremely  simp 

tir-t  principles.     <  !oncrel 

ablj  t  than  in  tension,  and  the  thoritie*, 

such  as  the  Royal   Institute  of  British    Vrchit* 

re nmend  as  i  ess  606  lb.  pei  -  .    in  .  whilM 

they  consider  the  tensile  stress  to  be  aln 

eeius,  however,  to  be  considerable  differ* 

•pinion  amoi  i rs,  both  in  <  I  itain 

and  abroad,  as  to  whether  or  not,  in  calculating 
designs,  the  resistance  of  concrete  in  tension  should 
alto  1  Hart,    in    Ami  i 

and  Mr.  Considere,  in  Frame,  advocate  that  an 
allowance  should  be  made  for  this  resistance,  whilst 
the  majority  of  other  experts  neglect  such  an  allow- 
ance, and  the  writer  think-  that  it  i-  bettei 
at  the  present  time.  The  problem  is,  then 
strengthen  the  structure  in  tome  manner  in  the 
portion  subject    to  tensile  ,  leaving  the  con- 

crete to  resist   the  compressive  stresses  b\   its  own 
the  lattei   are  within  the   I  i  in  it  - 
ot  the  safe  value  allowed      that    i-    li*Mi  ||,.  |„.,   gn,   m. 

as,  it  not,  a  certain  amount  of  reinforcement  will 
also  be  required  for  compression.  stet.|  being  ren 
strong  in  ten-ion.  it  i-  eminently  suitable  to  take  an 
all  tensile  stresses,  so  that  a  combin  and 

concrete  makes  the  structure  strong  in  ten-ion  and 
compression. 

It  i-  fortunate  that,  so  fai  as  elongation  or  eon 
traction  due  to  changes  of  temperature  u  ned, 

both   materials   maj 

I'rof.  W.   I>    Pence,  of   Purdue  I  niversitj    i    S   \ 
has  made  considerable  h   in  the  attenq 

discover  the  co-efficient  of  expansion  of  Portland 
cement-concrete,   and    haa    found   it    to   be,   on   an 

average,  0.0 1055,  the  co-efficient   ot    expansion   of 

Bteel  being  taken  as  0-0000067.     Taking  the  highest 
\alue-.  the  difference  of  deformation  of  the  row 
and  steel  for  a  change  of  temperature  of  70   I.   21   ■ 
would  be  only  0'lzin.  for  a  length  ot  100ft.     Mr. 
Coignel  -    l         I         e  in  tern] 

tu re  the  co-efficient  ot  expansion  foi  -  about 

ii 148,  and  foi   concrete,  O'OOOOia  m   these 

figures,   it   i-  evident   that   nothing  much   is  to   be 
ed  so  far  hs  teiu|M'iature  -tu  un-crned, 

except  in  walls  of  considerable  length. 

The  simplest   form  of  efficient   re  inforcemenl 
tin",  len-ile  -t  n  ear-  to  Inordinary  round 

-t  niciiirc  h 
however,  to   be   taken   into  consideration,  and   the 
eral   method  of  resisting  these  i-  by  t' 

what    Hie    known    a-    '  -t  II  I  up-.'    which 

strips  fixed  to  the  main  reinforcing  bar  at   ii 

and  bent  to  [ 

n  lly  bent  at  an  ii  .  thr 

main  tension  ro  I  ;  they  thu-  |>a--  through  t1  ■   ; 

oi    rupture  and    t 

maximum   efficiency    in    pr<  h   plan* 

It     llfl 
found  de-  ii.ihle  that  ould    Ik 

I    to    the    |||. ii- 
t  lie  le-ult-  oi   t  I. 
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Systems.— With  a  view  of  explaining  more 
thoroughly  the  theory  and  general  practice  of  rem- 
forced  concrete,   a   brief   risumi  of  a   few    of    the 

principal  systems  and  methods  of  reinforcement  will 
be  given.  Owing,  however,  to  the  almost  innumer- 
able patents  now  on  the  market,  such  an  account  can 
only  embrace  a  few  of  the  leading  systems. 

Kahn  System.— This  system  consists  of  special 
diamond-sectioned  rolled  bars,  with  projecting  wings 
on  each  side.  The  wings  are  sheared,  and  bent  up 
to  any  angle  desired  to  form  the  reinforcement 
against  shear,  the  desirable  feature  being  that  such 
shear-members  or  stirrups  are  rigidly  attached  to  the 
main  tension-bar. 

Indented-bar  System.— The  exponents  of  this 
system  claim  that  if  smooth  bars  are  used  as  rein- 
forcement, the  adhesion  between  the  concrete  and 
steel  is  uncertain,  and  liable  to  be  further  reduced 
by  moisture,  vibration,  etc.  They  consequently 
advocate  steel  bars  having  an  elastic  limit  of  more 
than  50,000  lb.  per  sq.  in.  and  indented  throughout 
their  length,  the  area  of  their  cross-section  being  the 
same  at  any  point. 

Expanded-metal  Si/xtem.—  Expanded  metal  is  made 
from  sheets  of  rolled  steel  in  varying  thicknesses, 
which  are  cut  and  expanded  by  special  machinery 
into  meshes  of  a  diamond  shape.  For  reinforced- 
concrete  work,  it  affords  a  splendid  bond,  and  is 
excellent  for  foundations,  floors,  roofs,  etc. 

Coignet  System.— In  this  system  bars  are  also 
introduced  in  the  compressed  portion  of  the  concrete, 
thus  making  it  possible  to  reduce  the  cross-sectional 
urea  of  the  beam,  thereby  lightening  the  structure. 
The  compression  and  tension  members  are  connected 
by  light  rods,  which  also  take  up  the  shear  stresses. 

Lock  Woven-mesh  System.— The  reinforcement  in 
this  s\--tem  consists  of  a  woven  wire  mesh,  the  wires 
(with  an  elastic  limit  of  64.000  lb.  per  sq.  in.)  which 
form  the  mesh  being  locked  at  their  intersections. 
This  form  of  reinforcement  is  extensively  used  for 
Boors,  walls,  etc. 

Hennebique  System. —  This  system  consists  of  the 
use  of  ordinary  plain  bars,  no  special  sections  being 
required.  The  bars  are  either  bent  to  take  the 
shear  stresses,  or  scrap-pieces  or  stirrups  are  hooked 
on  the  main  rods,  these  stirrups  being  generally  at 
right  angles  to  the  main  rods. 

Considere  System.— Mr.  Considere,  the  inventor, 
favours  the  use  of  spiral  binding  for  columns,  piles, 
etc.,  arnl  for  securing  the  continuity  of  the  beams. 

I',,  itish  Reinforced  Concrete  Engineering  Company's 
System.  —This  linn  favours  the  use  of  high-carbon 
1  for  their  stirrups  and  carbon-hoops.  The  former 
are  spuing  on  the  main  tension-rods  at  any  point 
desired,  whilst  the  Utter  are  thieaded  on  the 
verticals,  and  are  exceedingly  efficient  for  columns, 
strut.-.,  piles,  etc. 

The  writer  does  not  advocate  any  one  system  in 
particular,  but  merely  wishes  to  point  out  the 
characteristics  of  each.  The  intending  user  may  there- 
fore adopt  that,  which  i-  most  suitable  for  the  class 
of  work  required,  as  in  some  structures  a  combination 
everal  may  tend  to  greater  economy  and  efficiency. 

Notwithstanding  t  Ik-  number  of  systems,  a  colliery 

manager    can    often     utilize    old    steel    ropes,    rails, 

chain-,    hoops,    etc.,    which    provide   fairly   efficient 

reinforcement.    A  little  nisi  i»  in  no  way  detrimental, 

I  embedded  in  concrete  docs  not  oxidize. 

Aggregates.     All  aggregates  for  reinforced  concrete 

-bould  be  clean,  bard,  and  fre<  from  dust,  and  should 

ba    -mh   H   will    pa^s    through   a   ;-in.  sq.  mesh,  and 

refn  of    |  in.  mesh.      Granite   chippings  and 

id  clean  ballast  give  excellent    results,  and  make 


a  good,  tough,  fire-resisting  concrete.  To  engineers 
connected  with  mining  the  use  of  slag,  coke-breeze, 
clinkers,  burnt  spoil-heaps,  etc.,  is  particularly 
interesting,  as  such  material  can  often  be  obtained 
very  cheaply  in  the  locality  of  collieries.  Many 
collieries  have  considerable  quantities  (considered 
more  or  less  as  being  of  no  particular  value),  which 
can  be  safely  used  with  a  little  care.  A  great  deal 
depends,  however,  upon  the  chemical  combination  in 
which  sulphur  !(which  is  generally  found  in  some 
form  in  these  aggregates)  is  present,  for,  if  in  the 
form  of  sulphide,  the  chemical  equilibrium  is 
unstable,  whilst  in  the  form  of  sulphate  it  is  practi- 
cally harmless. 

Coke  breeze,  although  making  a  good  fireproof 
concrete,  is  not  advisable  for  use  in  workings  wdiere 
water  is  likely  to  be  encountered,  for,  being  porous, 
there  is  always  a  risk  of  the  moisture  percolating 
into  the  concrete,  which  may  after  a  long  period 
result  in  the  corrosion  of  the  reinforcement. 

In  connection  with  aggregates,  it  is  advisable  to 
mention  that  broken  brick  and  pumice  should  be  as 
far  as  possible  avoided,  and,  if  used  at  all,  should  be 
chosen  with  great  discretion. 

Sand. — It  is  necessary  that  all  sand  for  use  in 
reinforced  concrete  should  be  fairly  coarse  and  clean, 
although  a  slight  percentage  of  loam  is  in  no  way 
detrimental.  A  very  find  sand  tends  to  weaken  the 
concrete,  so  that  the  use  of  soft  '  floury  '  sand  should 
be  carefully  avoided.  Seashore  sand  is  perfectly 
suitable  for  concrete,  the  only  drawback  being  that 
the  presence  of  salt  retards  the  setting  of  the  cement 
in  the  earlier  stages,  although  it  does  not  affect  the 
ultimate  strength  of  the  concrete. 

Cement.—  All  cements  complying  with  the  British 
Standards  Specification  can  be  safely  used.  Cheap 
foreign  natural  cements  are  certainly  not  to  be  recom- 
mended, whilst  in  the  case  of  slag-cements,  there  is 
always  the  risk  of  the  presence  of  sulphur. 

Great  care  should  be  exercised  in  mixing  the 
concrete,  which  should  be  made  plastic  so  that  it  can 
be  rammed  thoroughly  into  all  parts  of  the  forms, 
and  especially  around  the  reinforcing  bars.  The 
water  used  in  mixing  should  be  clean  and  free  from 
organic  matter,  acids,  etc. 

For  reinforced  concrete  work  the  following  will  be 
found  to  make  a  good  mixture,  which  is  in  the  pro- 
portion of  4,  2  and  1,  in  the  order  named  :  — 
Ballast  or  chippings      ...         27  cub.  ft. 

Sand  13£      ,, 

Cement      ...  5  cwt. 

Centreing. — Great  care  is  necessary  in  the  erection 
of  the  centreing,  as  it  must  be  well  stayed  and 
braced,  so  that  neither  the  weight  nor  the  ramming 
of  the  concrete  will  make  it  bulge  or  sag.  It  should 
also  be  closely  jointed,  to  prevent  the  liquid  cement 
from  oozing  out  before  the  initial  set.. 

The  absence  of  deterioration  in  reinforced  concrete 
is  a  very  strong  argument  in  favour  of  its  use  in 
mines,  for,  although  perhaps  a  little  more  expensive 
in  initial  cost  than  timber,  it  is  far  more  economical 
in  the  end,  as  there  is  no  cost  of  upkeep  ;  in  fact,  the 
structure  actually  increases  in  strength  with  age. 

Use  in  connection  with  Electricity. — In  view  of  the 
fact  that  electricity  is  at  present  used  extensively  in 
mines  in  order  to  increase  the  output,  the  writer 
would  like  to  take  here  the  opportunity  of  pointing 
out  the  suitability  of  reinforced  concrete  for  construc- 
tions such  as  switchboards,  shelves  for  protecting 
cables,  etc. 

To  mining  engineers  who  may  have  found  some 
difficulty  in  protecting  bunches  of  cables  under- 
ground, the  following  suggestion  may  be  interesting, 
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Wind  first  a  sisal   rope,  ]  in.  in   diameter,  spit 
around  the  cable  with  a   pitch  of  about   J  in.,  then 
apply  by  means  of  a  pad  and  brush  a  mixture 
part  of  cement  and  2  parts  of  Band.     This  in«t  only 
affords  a  protection  against  mechanical  injury,  - 
as  accidental  damage  by  tools,  rough  handling  by 
inexperienced  workmen,  etc.,  hut   serves  to  locate  a 
short  circuit  in  the   cable   by   t he   bursting   of   the 
cement— in  fact,  it  is  even  superior  to  asbestos. 

Mining  Applications.-  A  few  of  the  many  applica- 
tions of  the  use  of  reinforced  concrete  in  mine-  are 
briefly  stated  below  : — 

Pit-props. — These  being  fireproof,  are  very  reliable. 
and  although  slightly  heavier,  are  very  much  stronger 
than  timber. 

Lining  of  Underground  Roadways.— In  this  con- 
nexion the  writer  would  draw  attention  to  the 
adaptability  of  reinforced -concrete  slabs,  say  3  in. 
thick,  reinforced  to  stand  heavy  breaking  loads,  and 
prepared  and  matured  above  ground.  These  can  he 
utilised  for  supporting  the  roof  of  the  roadway  with 
beams  at,  say.  tj  ft.  centres. 

Reinforced-concrete  lining  for  main  road-  was 
adopted  about  4  years  ago  at  the  Bethnne  Mine-,  in 
the  Pas-de-Calais  coal  field,  for  the  protection  of  a 
certain  section  of  the  road  originally  supported  by 
steel  girders  resting  upon  masonry  walls  about  is  in. 
thick.  It  is  interesting  to  note  that  the  present 
lining  of  reinforced  concrete  i-  only  about  8  in.  thick. 
and  that  no  skilled  labour  was  used  in  it-  construc- 
tion. 

There  are  four  distinct  advantages  in  lining  i" 
with  reinforced  concrete,  namely  (1)  resistance  to 
explosions  and  shocks  :  (2)  undue  accumulation  of 
dust  prevented,  owing  to  smoothness  of  surface  :  such 
a  road  can  be  -wept  or  watere  1  :  (3)  less  resistance  i- 
offered  to  the  air-current;  ami  (4)  there  i-  no 
depreciation  in  strength  and  efficiency  concurrently 
with  age. 

At  t lie.  Providence  Pit,  Charleroi  (Belgium),  which 
is  the  deepest  colliery  in  the  world,  a  scheme  has 
been  devised  whereby  reinforced  concrete  will  be 
need  to  support  the  whole  length  of  a  level  subject  to 
great  pressures.  The  Philadelphia  &  Beading  Coal 
^  Iron  Company.  Pennsylvania,  use  reinforced 
concrete  extensively  in  their  mads,  where,  owing  to 
double  tracks,  long  -pan-  and  arches  supported  on 
columns  are  necessary.  When  lire!  employed,  these 
columns  were  made  24  in.  sq. ,  but  the  later  ones  have 
been  reduced  in  size  to  18  in.  •  >ld  rails,  conveniently 
bent,  wire  rope-,  etc.,  were  u-ed  a-  reinforcement, 
and  are  easily  and  readily  obtained  <»n  the  Boot 

Sleepers.     Foi  sleepers  in  mine-  where  the   v 
and  tear  is  very  considerable,  reinforced  concrete  i- 
an  ideal  substitute  for  timber,  and  although  slightly 
in  excess  in  first-cost   over  the  latter,  such  sleepers 

are    far    more    economical    in    the   end.    a-    they    are 
practically  indestructible. 

Engint  Foundations.  For  foundations  of  all 
descriptions,  reinforced  concrete  i-  incomparable, 
being  much  better  than  mass-concrete,  besides  saving 
a  considerable  amount  of  excavation. 

Bins.     Many   coal   anil   ore-bins   have   now    been 
itructed  of  this  material,  the  saving  in  li'-' 
and  annual  upkeep  foi  BCrapping    and    painting 
-teel  being  very  mai bed. 

Airways.  ^n  excel  lenf  nse  of  reinforced  -com' 
pipe-  (which  can  lie  obtained  in  lengths  up  to  i- 
may  he  suggested  here     thai  i-.  foi  the  lining  ol 

ways,  thus  giving  a  g I  smooth  \m  ere  in 

always  a  little  difficulty  in   keeping   small 
thoroughly  clean  and  free  from   falling  i 
constructed  in  t be  ordinary 


Bulkh*  lie  writ  hat  it  i-  fairly 

common  practice  nowaday-  to  build  bulkheads  in  the 
-tin;.'  large  quantities   of   water,  ami 
reinforced  ooncrete  i-  very  efficient  for  their  const 
tion,  being  very  -tr..: 
bursting  pi  i 

In  addition  to  tl 
reinfi  ibove  mentioned,  and  the  n 

others   ti».  numerous   to 

would  draw   the  attenth  ie  men.  the 

value  of  this  material   for  raising  the 
mining  hygiene      He  tear-  that  tin-  matu 
meet  witb  the  attention  which  it  merit-  from  those 
responsible  for  the  cue  ami  salet]   of  the  eollierj 
ellent    sanitary    stabling  arrangements 
•■  by  the  ii-  0rk, 

mad(  ire  mentioned,  the  reinforcement   m 

1     being     light     -teel    meabwo  lie 

advantage  of  using  this  material  i-  that    ii 
thoroughly  cleansed  by  swilling  with  a  hose,  and,  in 
addition,  organic  acid-  have  no  deleterious  < ; 

It  i-  impossible  to  prophesy  at  tin-  prrseol  period 
what  will  he  the  ultimate  uses  to  which  reinforced 
concrete  will  be  put ;  but  there  is  no  doubt  that   the 

material  ha-  now   passed  the  experimental  stage,  ami 
offers  a  vast  held  of  investigation  ami  enterprise  to 
those  interested  in  mining  engineering,  whether  from 
the  standpoint  of  eeonomj  or  from  that  of  impro 
hygiene  and  efficiency  ol  the  em  ploy  i 

In  the  course  of  a  short  discussion  on  the  foregoing 
paper,  the  President  (Mr.  Bonfn  that wlnli 

had  -  ood  deal  of  reinforced  concrete  on  the  snr 

face  of  colliei  ie-.  be  bad  not  yet  1.  .  Kperiem 

its  use  underground,  lie  recent  Ij  had  a  quotation  for 
a  complete  headgear  of  reinforced  concrete,  which  t  he 
makers  were  prepared  to  guarantee  would  be  inde- 
structible and  stronger  than   timber  or  lattiee  -teel 

work.        The   price    can it     at     about     30      \<- 

above  that  of  timber,  and   more  than  50     less  than 

lati  ice   -tec|    be  He   hesitated  to  adopt   it 

I ause  of  the  difference,  slight   though  it  might 

between  tin rticiency  of  the  expansion  of  cement 

and  iron,  and  he  could  not   see   what  wa-  to  prevent 

the     wet      getting     illio     the     ci.uk-.         If    it     Would    lie 

cheaper  lor  use  underground   than   bars  and  pn 

and    cheaper    than    arching,  maii\   of  them  « 

glad  to  adopt  reinforced  concret  R    \    Mn:/\ 

Trans.  Institution  Mining  Engineers  Mi;  ind  Coun- 
ties \\.        i  ith,  1911,  pp.  12     19.     \    R 
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the  neighbourhood  of  dangerous  coal  mines,  and 
although  such  work  has  been  undertaken  in  Japan 
ami  Prance,  and  for  a  short  period  at  the  Marsden 
(now  Whitburn)  Colliery,  near  South  Shields,  the 
writer  is  not  aware  that  any  adequate  observations 
on  this  subject  have  been  made  in  the  British  Isles. 
As  an  opportunity  tor  again  calling  attention  to  the 
need  for  fresh  evidence  regarding  the  relation  of 
seismic  activity  and  some  kinds  of  mining  accidents, 
he  (Professor  Gregory)  gladly  accepted  the  invitation 
from  the  secretary  of  the  institute  to  forward  ashort 
account  of  the  recent  Glasgow  earthquake. 

The  genera]  results  may  be  summarised  as  fol- 
low : — The  earthquake  was  one  of  a  series,  several  of 
which  were  very  powerful  and  wide-reaching.  The 
series  began  on  December  14  with  a  severe  earth- 
quake along  the  coast  of  South-eastern  Africa  at 
11.40  a.m.,  Greenwich  mean  time.  The  first  earth- 
quake of  the  series  recorded  in  Scotland  was  a  slight 
shock  felt  at  about  7  p.m.  at  Ayr.  It  was  followed 
at  S.54  p.m.  by  a  shock  which  was  felt  throughout 
Glasgow  and  in  the  adjacent  districts.  The  epicentre 
of  this  shock  was  clearly  to  the  north-west  of  Glas- 
gow about  Fossil  and  Ruchill  whence  the  earthquake 
wave  travelled  northward  as  far  as  the  Blane  Valley, 
and  southward  under  Glasgow  to  Barrhead  and 
Cambuslang,  south-eastward  to  East  Kilbride  and 
south-westward  to  Lochwinnoch.  Eastward  it  was 
felt  as  far  as  Glenboig  and  westward  at  least  to 
Bowling,  while  either  the  main  shock  or  a  secondary 
after-shock  at  9  o"clock  was  felt  at  Dumbarton. 
Secondary  shocks  were  recorded  from  the  line  of  the 
Highland  boundary  fault  across  the  Roseneath 
peninsula. 

The  area  in  which  the  shock  was  appreciable  in- 
cluded about  300  square  miles.  The  area  of  sensible 
disturbance  was  practically  confined  to  the  rocks  of 
the  carboniferous  limestone  series.  It  was  felt  on 
the  outcrop  of  the  under-lying  lavas  of  the  calciferous 
-ami-tone  series  near  Barrhead,  Strathblane,  and 
Mugdock  ;  but  in  these  cases  the  earthquake  was 
very  slight,  and  observed  only  by  a  few  of  the  resi- 
dents. The  shock  was  practically  confined  to  the 
sedimentary  rocks  of  the  carboniferous  limestone 
series.  In  the  neighbouihood  of  Fossil  the  intensity 
was  as  high  as  .V."i  on  the  Rossi-Forel  scale,  and  the 
earthquake  may  therefore  be  described  as  between 
moderate  and  fairly  strong. 

The  (J  lasgow  earthquake  exhibited  the  characters 
of  a  fault  movement  :  and  the  major  fault  nearest 
to  its  probable  centre  of  origin  passes  to  the  south 
of  Possil,  and  brings  the  millstone  grit  against  the 
carboniferous  lime-tone  grit  near  Garnkirk  and 
Garteherrie  to  the  north-east  of  Glasgow.  This  fault 
ha-  not  been  traced  far  west  of  Fossil.  The  sugges- 
tion has  been  made  that  the  earthquake  was  due  to 
the  collapse  of  some  old  mine  workings,  and  it  is 
advisable  to  consider  the  possibility  of  the  cause  hav- 
ing been  subsidences  in  the  abandoned  mines  of  the 
Possil  coalfield.  This  explanation  is  not  likely  to 
find  favour  with  mining  engineers,  with  whom  the 
idence  of  mine  workings  is  a  familiar  experience. 
Such  occurrences  produce  shocks  which  may  be 
violent,  but  are  very  local  in  range.  They  do  not 
di-turb  area-  of  hundreds  of  square  miles.  Many 
pseudo  earthquakes  due  to  such  causes  have  been 
investigated.  A  local  example  was  the  earthquake 
reported  at  Kilsyth  on  February  16,  1898.  The 
shock  was  accompanied  by  sounds  like  the  fall  of  a 
heavy  body  or  of  a  load  of  coals  ;  it  caused  a  sharp 
vibration,  which  lasted  for  about  a  second,  and  was 
strong  enough  to  rattle  window.-,  overthrow  crockery, 
and  ring  the  bell-  in  one   house.     Unlike   ordinary 


earthquakes,  the  shock  appears  to  have  been  more 
alarming  underground  than  on  the  surface.  The 
area  affected  was,  however,  very  small.  Dr.  Davison 
investigated  the  reports  and  concluded  that  the 
effects  described  were  due  to  the  sinking  of  the  rock 
above  a  worked-out  coal  seam,  where  the  roof  was 
especially  weak  from  the  immediate  neighbourhood 
of  a  fault.  The  movement  was  a  fault  slip,  and  the 
phenomena  were  therefore  like  those  of  an  ordinary 
earthquake  :  but  the  cause  was  probably  of  artificial 
origin.  The  range  of  the  disturbance  caused  by  the 
recent  Glasgow  earthquake  indicates  that  it  was  not 
due  to  mining  operations,  and  the  depth  at  which  it 
doubtless  originated  supports  the  same  conclusions. 
The  determination  of  the  depth  at  which  earth- 
quakes originate  is  a  problem  at  present  insoluble. 
They  probably  always  originate  within  a  few  miles 
of  the  surface,  but  none  of  the  methods  proposed  can 
determine  the  depth  even  approximately,  except  in 
such  cases  as  that  of  Ischea.  It  is,  however,  gener- 
ally accepted  that  the  damage  caused  by  an  earth- 
quake of  shallow  origin  is  exceptionally  high  in  pro- 
portion to  the  area  shaken.  We  may  safely  conclude 
that  the  recent  Glasgow  earthquake  must  have  been 
due  to  a  movement  at  the  depth  of  many  thousands 
of  feet.  If  it  had  been  caused  by  a  subsidence  only 
2,000  ft.  beneath  the  surface,  it  could  not  have 
affected  so  large  an  area  without  having  done  more 
serious  damage  immediately  above  its  place  of  origin. 
The  movement  which  caused  it  was  probably  in  the 
deep  roots  of  the  Fossil  fault,  and  far  below  the  level 
of  any  mining  operations,  which  did  not  there  extend 
much  below  1,500  ft.  The  writer,  however,  is  bound 
to  remark  that  a  different  explanation  has  been 
arrived  at  by  Mr.  G.  W.  Walker,  the  director  of  the 
Estate  Mines  Observatory.  He  is  disposed  to  regard 
the  earthquake  as  antipodal  in  origin,  and  having 
reached  Glasgow  through  the  centre  of  the  earth." — 
Mining  Institute  of  Scotland. — Iron  and  Coal  Trades 
Review,  Feb.  17,  1911,  p.  319.     (A.  R.) 


The  Assay  Plan  Factor.— "  In  our  January  im- 
pression, some  reference  was  made  to  the  ratio  of  the 
assay  plan  indication  to  the  actual  revenue,  and  it 
had  been  urged  previously  that  '  even  with  present 
day  metallurgical  treatment  to  go  over  80  per  cent, 
might  involve  a  strain  on  the  mine.'  The  London 
Daily  Mail  in  the  course  of  an  article  which  should 
have  been  read  by  all  interested  in  mining  shares, 
indicated  from  80  to  85  per  cent.  We  now  have 
the?e  ratios  confirmed  by  Mr.  W.  McC.  Cameron,  con- 
sulting engineer  of  the  Goerz  group,  who  says  that  'a 
yield  of  82  per  cent,  of  the  mine  assay  value  of  the 
reserves  may  be  expected '  in  the  case  of  the  May 
Consolidated.  This  company  is  not  equipped  with 
tube  mills,  but  against  this  the  reef  width  is  above 
the  average.  Last  year  the  recovery  was  89  per  cent, 
of  the  screen  samples,  or  say  6  per  cent,  below  that 
of  concerns  possessed  of  most  up-to-date  metallurgical 
equipment.  Consideration  of  these  facts  would  point 
to  a  factor  of  about  85  per  cent.  But,  of  course,  the 
more  scientific  method  is  to  examine  each  proposition 
upon  its  merits.  We  notice  that  the  Barnato  mines 
have  adopted  the  excellent  practice  of  giving  the 
'actual  recovery  value'  of  their  reserves." — The 
South  African  Mining  lievieir,  March  1911,  p.  44. 
(A.  R.) 


Rock  Drill  Tests  in  France.— "  M.  Deschamps, 
mining  engineer,  has  published  in  the  Annates  des 
Mines  an  important  article  on  the  results  of  the  com- 
parative trials  made  at  the  iron-pyrites  mines  of 
Sain-Bel  with  different  types  of  drills,  which,  having 
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been  employed  there  during  a  long  period,  have  made 
evident  the  advantages  and  defects  of  each  pattern. 
Those  tested  were  : — 

Francois,  hand  rotation,  of  8*5  and  P'l  kgm. 

Fianvois-Bolido,  automatic,  of  1 1  0, 126,  &  19-0kgm. 

Ingersoll-Kand.  hand  rotation,  of  9*0  kgm 

Ingersoll-Kand,  valveless,  hand  rotation. of  105  kgm 

Bornet,  hand  rotation,  of  93  kgm. 

Flottmann,  automatic,  of  147  and  12  0  kgm. 

These  borers  have  been  employed  in  the  Btopea  of 
pyrites  and  also  in  rock.  The  pyrites  of  Sain  Bel 
possesses  a  granular  texture  and  is  intimately  com- 
mingled with  a  small  proportion  of  quartz,  forming  a 
very  compact  rock.  The  drivage-  have  been  made  in 
rather  easy  -late,  and  in  hard  slates  somewhat  re- 
sembling quartzite. 

The  Ingersoll-Kand  drills  of ',)  kgm..  which  entailed 
frequent  repairs,  are  no  longer  used.  The  Francois  of 
8-5  Kgm.  gave  a  better  result,  but  were  considered 
too  light,  while  some  of  the  parts  became  injured. 
Willi  the  Francois  9-1  kgm.  ami  the  Valveless  of 
10'5  the  effect  was  more  satisfactory,  as  thej  are 
powerful,  work  regularly  and  effectively.  The 
Flottmann  drill  of  14'7  kgm.  has  manifested  its  in- 
contestable strength  by  operating  several  months 
without  requiring  any  repairs,  and  notwithstanding 
that  tin'  miners  arc  habituated  to  the  use  of  lighter 
drills,  they  quickly  appreciated  its  good  qualities. 
The  Bornet  drill  has  the  advantage  over  the  other 
types  of  working  a-  well  in  wet  as  in  dry  ground,  on 
account  of  the  injection  of  water  which  enables  it  to 
advance  rapidly,  but  it  requires  frequent  cleaning 
and  repairs.  The  Francois-Bolido  of  1!»  kgm.  has 
been  deemed  too  heavy  for  the  customer]  work  of 
exploitation,  although  it  is  fitted  with  a  rapport 
which  advances  automatically,  and  which  rather  com- 
plicates it.  It  is  not  so  well  adapted  for  horizontal 
borings  as  for  shafts  with  vertical  holes,  where  it 
works  satisfactorily.  The  Francois-bolido  of  II 
kgm.  and  the  Flottmann  of  12  kgm.  have  been  stir 
cessful,  though  inferior  in  strength  and  operation  to 
the  Flottmann  of  1 4*7  or  the  Bolido  of  12  <>  kgm.. 
but  the  latter  are  not  so  easily  managed.  The 
cutters  of  the  drill-  employed  have  been  either  a  star 
with  six  radiants  or  a  /,  the  last  being  preferable 
because  it  break-  away  larger  fragments  and  reduces 
the  dust,  and  because  the  X  progresses  more  speedily 

than  the  star. 

In  addition  to  the  drilling  experiments,  there  have 
been  tests  made  of  the  consumption   of   oompre 
air  and  of  the  rate  of  advance  of   the  different    forms 

of  drills  used.    These  tests  were    boles    bored    in 
Vm  [ebois  limestone  with  drills  of  .'{.">  mm.  diami 
Each    drill    was    submitted    to   three   trials  of   five 
minute-,  each,  with   an    air    pressure    of    1,200    kgm. 
The  result-  appear  in  the  following  table  : 

The  above-cited  figures  demonstrate  that  the  em 
ployment  of  pneumatic  drill-  in   the  above  mining 
work-  has  sensibly  augmented   the  output   of  the 
miners  and  reduced  the  co.-t  of  breaking  ore.    The 
estimation  of  the  cost  indicated  should  be  somewhat 

raised   to  allow   for   the   cos)    of    compre 1   *ir. 

expenses  of  maintenance,  and  the  wear  ami  tear  of 
drills.  A  question  inseparable  from  the  use  "f  the 
pneumatic  drill  is  that  of  the  production  of  dust, 
since,  with  the  object  of  increasing  the  advance,  it 
has  been  attempted  to  char  the  drills  of  the  sand  by 
injecting  air  through  a  channel  going  down  the 
centre  of  the  bar  i"  its  head  ;  oould  this  purno 
attained  progress  would  be  much  t.  The  only 

mean- which  ha-  given   relative   satisfaction  is  the 
i  it  ut  ion  for  the  usual  hollowed  bar  of  a  drill  with 

an  outer  -crew  running  down   it-   whole   length  ;  the 
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rotation  of  the  drill  would  determine  the  separation 
of  the  debris  in  the  same  manner  as  does  a  carpenter's 
gimlet.  The  difficulty  lies  in  the  augmentation  of 
the  size  of  the  boreholes.  Drills  having  an  injection 
are  2b'  to  32  mm.  in  diameter,  which  produce  holes 
of  from  30  to  36  mm.  As  the  strength  of  the  drill 
re>ts  in  the  solid  centre,  it  is  obligatory  to  take  the 
same  section  of  20  mm.,  and  this  with  a  helice  of  five 
would  give  a  total  of  30  mm.,  and  with  a  cutting 
face  of  32  mm.  the  hole  would  attain  36  or  37  mm. 
Hut  practice  has  proved  that  increase  of  5  or  6  mm. 
in  the  width  of  the  bore  nearly  doubles  the  duration 
of  the  time,  besides  diminishing  the  density  of  the 
explosive  charge.  The  helicoidal  drills,  with  a  solid 
centre  of  16,  or  a  total  diameter  of  26  mm.,  have 
been  tried  ;  but  the  breakages,  especially  of  the 
cutter,  were  much  more  common  ;  they  were  rather 
quicker  than  ordinary  drills. 

The  speed  of  advance  in  the  stopes  of  iron-pyrites, 
with  different  forms  of  cutting  heads,  have  been  as 
under  :— 

Hand  rotation — 
Hollowed  drills,   with  star  cutters,   4  cm.  per 

minute. 
Hollowed  drills,  with  Z  cutters,  4  to  5  cm.  per 
minute. 
Automatic  rotation — 

Hollowed  drills,  with  star  or  Z  heads,  5  to  7  cm. 

per  minute. 
Helicoidal  drills,  with  Z  cutters,  3  to  4  cm.  per 
minute. 
London  Mining  Journal,  Feb.  18, 1911,  p.  160.  (A.  R.) 


Ropes  with  Signal  Wires.— "  A  new  kind  of 
rope  used  in  mine  hoists  in  derm  an  mines  is  des- 
cribed in  Berghau,  which  has  electric  conductors 
woven  into  the  iron  ropes.  The  centre  core  of  the 
rope  is  formed  by  insulated  copper  wires  which  are 
to  connect  men  in  the  cages  to  engineer  at  hoisting 
engine  or  with  the  power  house.  One  pair  of  wires 
carries  telephone  current,  another  pair  carries  cur- 
rent for  electric  bell  signals  to  engine  room.  The 
third  pair  has  the  electric  light  current.  One  set  of 
wires  is  often  used  to  connect  the  hoist  direct  with 
a  switch  at  hoisting  engines,  so  that,  in  case  of  an 
accident,  the  cage  can  be  stopped  by  the  men  by 
turning  a  switch  in  the  cage,  which  will  stop  the 
engine  up  in  the  engine  room.  Each  copper  con- 
ductor is  enclosed  in  a  good  strong  vulcanized 
rubber  insulation.  To  protect  this  from  the  effect 
of  acids  and  greases,  a  special  impregnated  covering 
is  the  next  layer.  The  conductors  are  then  woven 
into  one  strand,  and  encased  again  by  a  thick  layer 
of  specially  treated  hemp  rope.  This  complex  wind- 
ing prevents  conductors  coming  in  contact  with  each 
other  and  short  circuiting.  Leakage  of  current  in  to 
outside  iron  and  steel  wires  is  also  eliminated.  Two 
ropes  of  this  type,  each  330  ft.  long  and  2  in.  in  dia- 
meter, have  been  used  at  the  Konigsgrube  mines  in 
Germany  with  satisfaction."— Mining  World,  Jan. 
2*th,  1911,  p.  248.     (A.  R.) 


Concrete  Shaft  Work  in  Mines— One  of  the 
greatest  pieces  of  concreting  undertaken  in  the  Lake 
Superior  region  is  that  in  progress  at  the  Cleveland 
Cliff-  Iron  Co.'s  Mans  mine  at  Negaunee,  Marquette 
fenge.  'J  he  shaft  at  this  property  was  sunk  a  num- 
ber of  years  ago.  The  overburden  was  of  quicksand, 
107  ft.  in  depth,  and  to  penetrate  to  the  ledge  re- 
quired many  months'  hard  work  and  the  expenditure 
Of  a  large  sum  of  money.  Millions  of  gallons  of  water 
and  sand  were  pumped  out  of  the  opening,  and  long 
before  the  rock  was  reached,  there  had  been  created 


a  huge  excavation,  projecting  from  the  centre  of 
which  was  the  shaft  timbering.  There  was  much 
twisting  and  buckling,  as  was  to  be  expected,  and 
when  the  shaft  had  attained  the  ledge  it  was  badly 
out  of  alignment.  With  all  the  settlings  and  draws, 
and  upboilings  and  slides,  it  was  an  utter  impossi- 
bility to  keep  it  in  line.  To  hold  it  anywhere  near 
alignment  was  great  luck,  and  to  keep  it  open,  was  the 
thing  hardest  of  accomplishment.  Hoisting  operations 
have  not  been  satisfactory,  due  to  the  shaft's  irregu- 
larities, and  with  the  mine  now  well  opened  and  pre- 
pared to  furnish  a  large  tonnage  of  ore,  it  was  de- 
cided to  put  the  property  in  the  best  possible  condi- 
tion by  making  the  outlet  safe  and  stable.  This  is 
being  done  by  giving  the  shaft  a  heavy  lining  of  con- 
crete from  the  surface  to  a  point  some  30  ft.  below 
the  ledge.  The  work  is  being  performed  by  the 
Foundation  Co.  of  New  York. 

The  concreting  will  be  dropped  from  the  surface, 
the  weight  of  the  material  forcing  the  structure 
downward.  It  will  be  of  very  massive  construction 
and  will  weigh  enormously  per  running  foot  of  com- 
pleted circle.  The  outer  portion  of  the  shaft  will  be 
round,  while  the  dimensions  of  the  interior  will  be  14 
ft.  10  in.  by  10  ft.  10  in.  The  walls  will  not  be  of  the 
same  thickness.  They  will  be  7  ft.  11  in.  at  the  bot- 
tom, and  for  a  considerable  distance  above  it,  and 
from  the  latter  point  will  gradually  narrow,  until  at 
the  surface  the  width  will  be  2  ft.  6  in.  The  greatest 
thickness  will  be  where  the  pressure  exerted  against 
the  concrete  from  the  surrounding  formations  will  be 
the  heaviest,  which  will  be  at  the  bottom  of  the 
shaft,  the  width  growing  proportionately  less  as  the 
surface  is  approached.  The  walls  will  be  reinforced 
with  steel.  The  concrete  will  be  carried  well  into 
the  ledge.  The  latter  rises  up  in  one  side  of  the 
shaft  at  an  angle  of  70°.  A  portion  of  this  rock  has 
already  been  cut  away  and  the  balance  will  betaken 
out  as  the  task  requires.  When  finished  the  con- 
creted portion  of  the  shaft  will  be  about  200  ft.  from 
surface  to  bottom.  Concreting  this  shaft  is  a  huge 
and  at  the  same  time  a  most  delicate  piece  of  work. 
The  sand  will  run  like  water,  and  in  almost  inex- 
haustible volume  if  once  it  is  given  a  chance,  and  the 
utmost  caution  must  be  exercised.  Failure  to  take 
proper  care  would  easily  wreck  the  entire  shaft. 
The  old  timbering  is  being  removed  slowly  and 
cautiously.  It  is  in  bad  condition,  notwithstanaing 
its  comparatively  short  term  of  service,  and  is  being 
replaced  none  too  soon.  Underground,  the  Maas  is 
connected  with  the  Cleveland  Cliffs  Negaunee  mine, 
by  a  long  drift,  so  that  in  the  event  of  an  accident  at 
either  property  a  safe  outlet  is  available.  When 
completed  the  Maas  will  be  equipped  with  a  shaft 
that  will  stand  as  long  as  the  mine  has  ore  to  take 
out,  and  this  will  be  a  great  many  years. 

The  Cleveland  Cliffs  Co.  is  also  concreting  its 
Negaunee  mine  shaft.  This  work,  while  by  no 
means  easy  of  accomplishment,  is  less  difficult,  not  so 
hazardous,  and  much  le^s  expensive  per  lineal  foot 
than  at  the  adjoining  property.  The  Negaunee's 
overburden  is  quite  as  unstable  as  that  of  the  Maas, 
There  were  several  bad  runs  of  ground  prior  to  the 
Cleveland  Cliffs  taking  hold,  lives  were  sacrificed 
and  the  wrecking  of  the  property  was  threatened. 
The  concreting  of  the  shaft,  which  has  been  in  pro- 
gress a  number  of  months,  is  now  nearing  comple- 
tion. It  will  not  be  many  weeks  before  it  will  be 
possible  to  begin  installing  the  shaft  equipment.  The 
concrete  has  reached  the  9th  level,  the  principal 
working  point  in  the  property,  and  will  be  continued 
downward  until  the  10th  level  is  attained.  Concrete 
pockets  are  to  be  put  in  at  the  9th  level.     These  will 
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be  the  first  underground  pockets  of  that  nature  on 
the  Marquette  range  They  will  he  reinforced  with 
steel  and  will  be  lined  with  the  same  material.  The 
shaft  will  be  of  concrete  from  top  to  bottom.  In  prac- 
tically all  of  the  concrete  shafts  in  the  Lake  Superior 
district  the  concrete  reaches  from  the  surface  onlj  to 
the  ledge,  but  in  the  Negaunee  shaft  the  ledge  baa 
been  cut  away  in  order  to  make  room  for  the  com 
walls. 

The  original  shaft  at  the  Negaunee    mine,    which 
was  sunk   under  the  direction   of   the   late  Captain 
Samuel  Mitchell,   who  was  one  of    the  hest    miners 
who  ever  came  from   England    to   this    country,    was 
one  of  the  most  difficult  ever  put  down  in   any  field. 
The  sand  was  very  wet,  and  for  that  reason  was  eery 
'  quick,'  boiling  upward  with  terrific  tone  a-  pres- 
sures were   placed  upon   it.      Many   schemes   were 
devised  to  overcome  the  various  obstacles,  ami  finally, 
after  a  long  time  and  the  expenditure   of   a  great 
amount  of  money,  the  desired  object   was  achie 
The  original  shaft  at  the  Steel  Corporation's  Aragon 
mine   at    Norway,    on    the    Menominee  range,    was 
another  tough  proposition  that   was  conquered  only 
by  perseverance  and  much  capital.     The  Steel   Coi 
poration's    Chapin    mine    at    Iron    Mountain,     the 
biggest    of    the    Menominee    range    producers,    lias 
troublesome  ground  also,  and  in  sinking  one  -haft  it 
was  necessary  to  freeze  the  earth  in  its  vicinity  by  a 
foreign    patented    process.     This    plan    worked    all 
right,  but  it  has  long  since  given  way  to  the  caisson 
and  concrete  system,  in  which   the    Foundation  Co. 
has  a  monopoly  in  the  hake  Superior  iron  regioi 
dozen  or  more  concrete  shafts  have  been    put  down 
the  past  few  years  in  ".'round  difficult   of   penetration 
in  the  ordinary   way.    because  of  a   quicksand 
burden."— Gbo.E.  Edwards,  Mining  World,  March 
II.  1911.  p.  535.     (AH) 


Reviews  and  New  Books. 

(  We  shall  be  pleased  /»  n tvu  w  any  Sett  ntific  or  Tech 
nical  Work  scut  to  US  for  thatpurjH 

Mining  and  Metallurgical  Abstracts.      Vol. 
11      191b.      London:   International    Institute  ol 
Technical  Bibliography.     (57  58,  Chancery  lane. 
EC  ) 
These  abstracts  form  a  aection  of  the  work  of  the 
above  institution,  and  arc  published  monthly.   Other 
section-    cover    mechanical,    electrical,     and    civil 
engineering,  applied  chemistry  etc.,  and  the  whole 
forms  a  valuable  index  to  current    technical   science. 
Each  item  gives  the   full  title  and  name  pi  author, 
title  and  date  of  publication,  and  a   bnel  descriptive 
risuim    of   the  article   where   it    is   not    sufficiently 
described  by  tl"'  title.   In  the  case  of  books  the  name 
of  publisher,  size  and  price  are  also  stated.     \«  non- 
members  of  the  institute  an  annual  subscription  ol 

248    entitle-    to   one   section,    and    lor   80a    the  total 

edition  may  be  obtained.     Much  excellent   work  has 
already  been  done  in  Germany  by  this  institute,  and 
an  examination  of  the  abstracts  lead-  u-  tohopethat 
the  extension  of  it-  activities  to   England   ma)   i 
justified  hy  thesupporl  which  it  deserv.       I  care 

and  infinite  painsa vidently  expended  in  rendering 

the  abstracts  what  they  purport  to>     an  epitome  oi 
current  mining  and  metallurgical  literature,  and  itu 
scarcely  necessary  in  these  days  todilate  upon  the 
advantages  which   such    a    work    present*    to 
engineer  and  i he -indent.      ' 
1911.     (A.  It.) 
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Mach,  B.  History  and  Root  of  the  Principle  of  Uie 
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Net  5a  Bd. 
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pp.  'J4 4.     Longmans.     Net  7-  60. 

Morley,  A.  and  jnchley  \\  .  Elementary  Applied 
Mechanics.     Cr.  8vo.,  pp.  890.     Longma         N 

Ostwald,  W.      Introduction  to  (  liemi-;  lUS 
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Abstracts   of   Patent   Applications. 

(C.)    71/10.     E.   J.   Way   (1),    A.   J.   Arbuckle  (2), 

Improvements  in  apparatus  for  the  treatment  of 

crushed  ore  propucts.  25.2.10 
This  refers  to  an  apparatus  for  the  continuous 
treatment  of  ore  pulp  by  agitation  with  cyanide 
solution.  A  rectangular  tank  is  divided  up  into 
squares  by  double  partitions,  after  the  manner  of  a 
zinc  extractor  box  ;  these  compartments  have  an 
inverted  pyramid  beneath  them  and  are  provided 
with  an  air  lift  system.  The  pulp  may  be  made  to 
travel  all  compartments  successively,  or  through  a 
single  row  only  as  desired. 
(C.)    92/10.    Charles  Edward  Meyer.   Improvements 

in  and  relating  to  the   treatment  of  zinc-gold 

slime  and  in  apparatus  for   use  in   connection 

therewith.     10.3.10. 
This  application  refers  to  an  apparatus  for  the  treat- 
ment of  zinc  gold  slime  by  oxidation  with  steam  and 
subsequent   solution   of    base   metals   by   means    of 
carbonate  of  ammonia  followed  by  acetic  acid. 
(C.)    94/10.    Edward  John  Way  (1),  Alexander  John 

Arbuckle  (2).     Improvements  in  vats  or  vessels 

for  the  treatment  of  ores.  11.3.10. 
This  patent  application  refers  to  improvements  in 
vats  for  the  treatment  of  ores,  the  principal  features 
of  which  are  the  means  and  apparatus  employed  for 
circulating  and  diverting  the  pulp  into  the  same  vat, 
or  partly  into  the  same  vat  and  an  adjoining  vat. 

The  apparatus  and  its  working  is  fully  described 
in  the  claims,  and  the  main  features  are  a  device 
forming  a  chamber  round  the  upper  end  of  the  circu- 
lating means,  a  launder  in  communication  with  said 
chamber,  the  means  for  closing  oi  partially  closing 
said  chamber  to  the  launder,  and  an  intake  of  pulp 
and  air  into  the  main  elevating  column  of  a  special 
design. 

(C.)  252/10.  James  Edward  Thomas.  Improvements 
relating  to  feeding  means  for  tube  mills  and  like 
grinding  apparatus.     1.6.10. 

The  above  application  relates  to  means  for  feeding 
pebbles  or  rock  to  tube  mills. 

A  previous  specification  by  the  same  applicant 
(No.  23/10)  is  referred  to  in  conjunction  with  the 
present  application,  which  describes  an  apparatus 
consisting  of  a  hopper,  with  chute,  to  which  is  suit- 
ably attached  a  fluted  roller,  to  act  as  a  feeder  to  the 
pi  eviously  described  hopper  and  chute  applied  to  a 
spiral  feeder.  The  fluted  roller  is  arranged  with  pins 
attached  working  in  slots  made  in  the  chute  to  prevent 
jamming  of  rock  or  pebbles  and  a  hinged  upper 
portion  of  chute  is  shown  to  allow  large  rock  to  pass. 
The  fluted  roller  is  intermittently  driven,  similarly 
to  a  battery  feeder  of  the  same  design  and  the  motive 
force  derived  from  the  mill  itself. 
(C.)  283/10.  Herman  Stadler.  Improvements  in  pulp 
classifying,  concentrating  and dewateringappara- 
tus.     14.6.10. 

This  application  relates  to  an  improved  form  of 
hydraulic  classifier  which  provides  means  for  depart- 
ing from  the  usually  accepted  practice  in  two  parti- 
culars. The  first  consists  of  imparting  a  rotary 
motion  to  the  maee  within  the  classifier  by  means  of 
a.  distributor,  placed  at  the  bottom  of  the  feed  pipe, 
which  is  fitted  with  tangential  vanes.  The  second 
particular  consists  in  increasing  the  velocity  of  the 
upward  current  by  adopting  an  inverted  truncated 
cone  shape  for  the  upper  part  of  the  classifier. 

The  advantages  claimed  for  this  classifier  are  that 
it  provides  more  favourable  conditions  for  separating 
pulp  into  the  required  grades, 


(C.)     292/10.     Robert  James   Gait.      Improvements 
relating  to   shaking  tables  for   ore   treatment. 
21.6.10. 
This  application  is  in  respect  of  a  method  of  operat- 
ing a   series   of   shaking   tables   from    one    driving 
eccentric  or  crank  l»y  a  rod  passing  along  the  series 
of   tables   to  each   of   which    it  is   connected   by  a 
detachable   clip,   so  as   to  allow   any   table    to    be 
stopped. 

(C.)    306/10.     James  Lsster   Clark.     Improvements 

in    pipes   and    launders   suitable   for   conveying 

abrasive  or  corrosive  material.     30.6.10. 

This  application  has  reference  to  pipes  and  launders 

for  conveying  abrasive  or  corrosive  materials  such  as 

sand    pulp,  etc.     This   particular   application   is  for 

the  use  of  solidified  wood  pulp  as  the  main  body  of 

the  pipe  or  launder  and  held  together  by  an  aggluti- 

nant.     The  pipes  or  launders  may  be  reinforced  with 

wire  or  furnished  with  a  metal  casing. 

(C.)     434/10.    Arthur  Martin  Lud  wig  Dammrich  (1), 

Charles  Hansen  (2).    Improvements  in  means  for 

conveying  and  distributing  water  or  other  liquids 

in  mines  and  the  like.     3.9.10. 

This  invention  relates  to  means  for  conveying  and 

distributing  water  or  other  liquids  in  mines  or  any 

other  place  where  the  conditions  met  with  are  more 

or  less  similar  to  those  in  underground  workings. 

The  special  object  that  the  inventors  have  had  in 
view  is  to  lay  out  or  provide  a  water  service  in  a 
mine,  or  any  other  place  where  the  conditions  are 
analogous,  in  such  a  way  that  the  pipe  system  shall 
not  be  subjected  to  excessive  hydraulic  pressure 
whatever  may  be  the  vertical  distance  between  the 
point  of  supply  and  the  lowest  point  of  the  distribut- 
ing system. 

It  is  claimed  that  the  improved  system  is  applic- 
able for  conveying  and  distributing  water  or  other 
liquids  to  any  depth  without  exceeding  a  safe  pres- 
sure, such  pressure,  if  so  desired,  not  to  exceed,  say, 
50  lb.  to  the  square  inch  or  thereabouts. 

The  invention  is  fully  described  in  the  specification 
accompanying  this  application.  The  upper  end  of 
the  main  supply  pipe  passing  down  the  shaft  is  fitted 
with  a  funnel,  and  water  is  supplied  by  a  stand  pipe 
and  tap  by  means  of  this  funnel.  Briefly  stated,  the 
method  adopted  for  preventing  excessive  hydraulic 
pressure  in  the  pipe  system  is  the  formation  in  the 
main  supply  pipe  of  a  single  coil  opposite  each  level, 
from  the  lower  ends  of  each  of  which  coils  a  branch 
pipe  is  taken  to  supply  a  tank  in  each  level.  As  long 
as  the  capacity  of  the  main  supply  pipe,  and  of  the 
overflow  pipes  fitted  to  the  supply  tanks  in  the  levels 
is  greater  than  that  of  the  stand  pipe  on  the  surface, 
it  will  be  obvious  that  the  hydraulic  pressure  in  the 
section  of  the  main  supply  pipe  between  any  two 
levels  will  never  be  greater  than  that  due  to  the 
vertical  head  between  these  levels. 

The  bianch  pipes  are  fitted  with  ball  cocks  for 
shutting  off'  the  water  when  a  certain  level  is  reached 
in  the  tanks,  and  the  tanks  are  fitted  with  floats  and 
electric  contacts  for  signalling  to  the  surface  when 
they  are  empty. 

(C.)     435/10.    Arthur  Martin  Lud  wig  Dammrich  (1), 

Charles  Hansen  (2).    Improvements  in  means  for 

conveying  and  distributing  water  or  other  liquids 

in  mines  and  the  like.     3.9.10. 

This  invention  relates  to  means  for  conveying  and 

distributing  water  or  other  liquids  in  mines  or  any 

other  place  where  the  conditions  met  with  are  more 

or  less  similar  to  those  in  underground  workings. 

The  special  object  that  the  inventors  have  had  in 
yiew  is  to  lay  out  or  provide  a  water  service  in  a 
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mine,  or  any  other  place  where  tlie  conditions  are 

analogous,  in  such  a  way  that  the  pipe  system  -hall 
not  be  subjected  to  excessive  hydraulic  pressure 
whatever  may  he  the  vertical  distance  between  the 
points  of  supply  and  the  lowest  point  of  the  distri- 
outing  system. 

It  is  claimed  that  the  improved  system   i-  applic- 
able for  conveying  and  distributing  water  or  other 
liquids   to    any    depth    without    exceeding    a    safe 
pressure,  such  pressure,  if  so  desired,  not   to  ev 
say,  50  lb.  to  the  square  inch  or  thereabouts 

The  invention  is  fully  described  in  specifications 
accompany  this  application. 

Briefly  stated.it  consists  of  supply  tanks  in  each 
level  fitted  with  a  float,  an  electric  contact  for  signal- 
ling when  the  tank  is  empty,  a  tap  for  drawing  oil 
the  water  as  required,  and  an  overflow  pipe  near  the 
top  of  the  tank  to  act  as  an  air  vent  and  overflow 
outlet. 

The  main  supply  pipe  is  taken  from  the  surface  to 
the  bottom  of  the  first  tank,  and  from  a  point  in  this 
tank,  below  the  level  of  the  overflow  pipe,  a  pi] 
taken  to  the  bottom  of  the  second  tank  which  acts 
as  the  supply  pipe  to  that  tank  Similarly  the  water 
is  taken  fiom  level  to  level  throughout  the  mine.  It 
will  be  obvious  therefore  that  as  long  as  the  capacity 
of  the  overflow  pipes  fitted  to  the  tanks  is  greater 
than  that  of  the  main  supply  pipe,  the  hydraulic 
pressure  in  any  section  will  not  he  greater  than  that 
due  to  the  vertical  head  between  the  tanks  in  the 
levels  above  and  below  the  section  in  question. 

{C.)  ST  11.  lames  Drage.  Improvements  in  filtering 
machines.  HI  2.11. 
This  refers  to  improvements  in  filtering  machines 
of  the  drum  type.  Three  or  four  are  provided  in 
series,  worked  continuously,  the  slime  being  removed 
at  a  certain  point  on  the  drum  and  re-pulped  with 
wash  solution  or  water  before  passing  t<i  the  succeed 
ing  drum. 

<(.'.)    101/11.    Andrew  Frederick  (Kiss,.,     improve 
ments  in  apparatus  for  the  fine  grinding  of  ores 
and  other  materials.      16.2.11. 
The  invention  consists  of  a  port  able  CJ  Under   lined 
the  same  as  tube  mills  and   a  muller  arranged  inside 
which    is    mechanically    moved    reciprocating    and 
parallel  to  the  axis  of  the  cylinder  which  latter  has 
to  rotate;  and  is  claimed  to  grind   between   its   lining 
and  the  muller  the  ore  or  other  material  to 8  \  eiy  fine 
state. 
{>'.)    iu  II.  Sydney  Russell  Barrett,  improvement* 

in  and  relating  to  pipe  joints.     22.2. 1  1. 
This  invention   relates   to   improvements   in   and 

relating  to  pipe  joints,  and  has  for  its  object  topro\  idc 
means  enabling  a  sound  fluid  tight  joint  to  be  made 
between  ordinry  screwed  pipes  and  socket  fittings  for 
water,  gas  or  steam,  without  the  necessity  of  specially 

preparing  either  the  ends  ,,f  the  pipes  or  the  sockets. 
This  invention  relates  particularly  to  the  socket  or 
union  type  of  joints  in  which  an  internal  ferrule  i- 
provided  with  a  projecting  collar  between  the  i 
<<\  which  and  the  ends  of  the  pipes  to  be  jointed 

washers  of  suitable  material  are  placed. 

The  improvement  outlined  in  the  specification 
accompanying  this  application  consists  in  having  the 
sides  or  faces  of  the  collar  machined  perfectly  smooth, 

so  that,  when  the  pipes  are  Screwed  home  into  the 
socket  or  union  and  the  rough  unmaehincd  ends  ,,f 
the  pipes  bed  into  the  soft  washers,  these  washen 

theV    Only   bear  Upon   the  -monthly   faced    -i'l' 

collars,  shall  rotate  with  the  pipe-,  and,  ii 
being  cut  to  bits,  shall  be  gra/  uall\  pressed  out  v 
untifthe  material  of  which  the  wash 


flOWS   into   the  t  ket  mi-  union,  at 

forms  a  secure  joint. 

'        ii!' ii.  Jehu  Betty,    Impr  Bpertaising 

to  winding  and  hauling  engii  •  2. 11. 

This  application  is  for  a  di  •,,  sbou 

the  slipping  ..r  surging  of  a  win, ling  rope  on  s 
drum  hoist,  in  such  a  manner  that  tl  will  be 

warned  of  any  dangerous  position  of  the  r-.|»e  when 
hoisting  or  lowering. 

It  is  operated  by  means  of  levers  attached  to  fine 
wire-  which  are  iu  turn  connected  to  an  indi 
a  dial,  in  such  a  mannei  that  in  the  event  of  the  ■ 
surging  or  winding  unevenly,  tl..  immedi- 

ately warned. 

120/11.      Hermann   Wolf.     Improvements    in 

-praying  matter   in   suspension   and   in  -praying 
nozzles  therefor.     24.2.11. 
This  patent  refers  to  an  improvi  zsle 

in  which  the  spraying  matter  is  supplied  tally 

to  its  axis  and  provided  with  the  means  ,,f  observing 

the  work  through  the  DOZzle  or  nozzle-  L.  _dass 

or  other  sufficient  transparent  material. 

I         122/11.     Henry  Squarebrig  Maekay.     I 'roc-s- 
and apparatus  for  extracting  metals  from  their 
ores.     24.2.11. 
This  specification  contains  27  claims,  and  is  i  seen- 
tially  applicable  to  the  extraction  o:  ftrara  ;ts 

by  dissolving  the  copper  in  an  air-lift   vat    bj 
means  of  an  eleetri  ilution  of  common  -alt. 

pitating  the  copper  electrolytically  with   iron 
anodes,  and  using  the  residual  feme  <  solution 

to  dissolve  more  copper. 

(C.)    180/11.  Carl  Nitechke,  Ielei  opieliftins  ••• 
272.11. 

This  application  baa  n  to  lifti:  .on 

sisting   of    telescopic    tubes  extended    and    drawn 
her  by  means  of  a  steel  band  inside  the  till**. 

188  ii.     Peter   Biommerta  (1),  Uewerksehaft 

Dentscher  Kaiser  (2).     bnpiovements  in  linings 

for  pipes.     '■<  '.i.  I  !. 

Thi- invention  relates  to  the  lining  of  pipe.-  with 

porcelain,  -tone  ware,  gh<--,  hard  - 

particularly  in  the  form  ■    hardened  castings, 

etc,   t  lie  object    of  the  invent,.!-  being    t'i    reduce    U>   S 

minimum  the  wear  of  pipe- e\p,,-., |    i,,   the  abi 
action  of  material-  containing  such  si 
a-  -md,  gravel,  chippings  of  stone,  ash,  • 

188  n.     Peter  Mommcrtz  (i),  Qewerk* 
DeuUsebei  Kaiser  (2).     Improvi 
tor  disintegrating  machii  8.11, 

This  Invention  relates  to  the  lit  luinteg 

ing  machines,  such  a-  disii  |,  nulls, 

centrifugal  mill-,  -coining  null-,  pendulum  mills 
wit  Ii  such  matei  i.il- 

bard  steel,  east  iron,  particularly  in  the  form 
hat'  •  Btc,   I  he  objt  ■•   invent 

being  to  re. tuce  to  a  minimum  tin  n,.n  of 

the -ub-'  •  in;:  operated  upon   i,y  any  of  the 

inacbinea  aiM>ve  detailed. 

•         ;    1 1     l.mil  Sehrana    Imp 

machines  foi  separating  mi  1 1 

Tin-  '!•  with   ft 

•    ith    In    <al,  !i    in  I  hat 

mav  full  through  tie 
■  niiij'  ,l.i 

Mill11  I 

iii  v ibratorj  -ill ing  1 1. 

Tl. 
mounted  on  nregu- 

lai  Ities  for  the  pnrpO  ilig  the 
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ami  falling  motion  as  well  as  a  shaking  motion  in  the 
plane  of  the  track. 

(CM  153/11.  Hermann  Georg  Spengel.  Improvements 
in  conveying  apparatus.  10.3.11. 
This  application  covers  apparatus  for  conveying 
material  continuously  and  is  especially  adapted  for 
overcoming  elevations.  It  consists  of  a  conveyer 
with  self"  levelling  buckets.  The  improvements 
claimed  are,  firstly,  the  method  of  attaching  and 
detaching  the  conveying  buckets  from  the  driving 
chain,  secondly,  a  tooth  chain  for  driving  the  buckets, 
and  thirdly,  a  peculiar  method  of  sectionalising  the 
system. 

Selected  Transvaal  Patent  Applications. 

Relating  to  Chemistry,  Metallurgy  and 
Mining. 


Compiled  by  C.  H.  M.  Kisch,  F.M.  Chart. Inst. P. A. 
(London),  Johannesburg  (Member). 


(N.B. — In  this  list  (P)  means  provisional  specifica- 
tion, and  (C)  complete  specification.  The  number 
given  is  that  of  the  specification,  the  name  that  of  the 
applicant,  and  the  date  that  of  filing. ) 


(C.)  217/11.  John  Burdon  (1),  William  Burdon 
(2)  and  Matthew  Murray  Burdon  (3).  An  improved 
apparatus  for  producing  oil  gas.     13.4.11. 

(C.)  218/11.  Fritz  Mueller  (1)  and  Hermann 
Strothoff'(2).  Improvements  in  and  relating  to  grate 
stokers.     13  4.11. 

(1'.)  219/11.  Harry  August  Stockman.  An  im- 
proved concrete  reinforcement  and  apparatus  for 
producing  the  same.     15.4  11. 

(P.)  222/11.  Edmund  Paul  Millington  Jerrard 
(1)  and  Paul  Alillinglon  Jerrard  (2).  Improvements 
in  clutches  or  similar  devices  for  the  transmission  of 
power.     18.4.11. 

(P.)  224/11.  Thomas  Graham  Maityn.  Im- 
provements  in  or  relating  to  apparatus  for  grading, 
sorting  and  classifying  granular  matter.     20.4  11. 

(P.  225/11.  Xavierdn  Homme  de  Ste  Croix  (1) 
and  Nicolas  Emmanuel  Bertier  (2).  Improvements 
in  means  for  antomaiically  indicating  <>r  signalling 
the  approach  of  tram  cars  and  like  vehicles.     20.4.11. 

(C.)  227/11.  Arthur  Francis  Berry.  Improve- 
ments in  or  relating  to  electrical  transmission  and 
distribution  systems.     21.4.11. 

(C.)  228/11.  John  Lysaght,  Ltd.  (1)  and  Walter 
Robert  Palmer  (2).  Improvements  in  and  relating 
to  skylights,  sidelights,  lonvred  ventilators  and  the 
like  in  con  Dgated  or  plain  sheet  metal.       2.4. 1 1 . 

(C.)  229/11.  Emil  Ullman.  Improvements  in 
mean-  for  opening  and  closing  the  discharge  flaps  or 
door-  of  self -discharging  trucks,  cars  and  like 
vehicles.     24  4.1 1. 

(P.)  231/11.  Robert  Kyd  Coull.  An  improved 
method  of  pi  eventing  cattle  or  other  animals  from 
straying  on  to  railway  lines  at  level  crossings  or 
other  openings!     24.4. 1 1 

(P.]  233/11.  Thomas  Mason  Howard.  A  new 
and  improved  means  for  jointing  together  the  e  ds 
of  leather  belt-.      25  4. 1 1. 

P.)  234  II.  John  William  Petrie  (1),  James 
Watson,  improvements  appertaining  to  the  heads 
and  the  '■terns  of  the  .stamps  of  stamp  nulls.     26  4  1 1. 

(P.)  335/11.  Bans  Charles  Rehr.  Improvements 
in  driving  pulleys  foi  stamp  batteries.     '26.4.1  I. 

(P.)  23B/11.  Hans  <  harle*  Behr.  Pneumatic 
percussive  apparatus.    26  4.11. 


(C.)  237/11.  Charles  Washington  Merrill.  Process 
for  precipitating  and  recovering  valuable  materials 
from  solutions,  and  particularly  metals  from  hydro- 
metallurgical  solutions.     26.4.11. 

(C.)  238/11.  Charles  Washington  Merrill.  Process 
for  treating  a  semi-solid  material  in  the  containers  of 
filter  presses,  and  for  removing  the  same  therefrom. 
26.4.11. 

(C.)  239/11  Wilfred  Watkins  Pitchford.  Appara- 
tus and  the  method  of  using  the  same,  for  titrating 
solutions  of  arsenical  and  other  active  substances. 
27.4.11. 

(P.)  240/11.  Hans  Charles  Behr.  Improvements 
in  the  construction  of  stamp  batteries.     27.4.11. 

(C.)  241/11.  Edgar  Arthur  Ashcroft.  Improve- 
ments in  or  relating  to  the  treatment  of  sulphide  ores 
and  products.     28.4. 1 1. 

(C.)  242/11.  Anders  Ponten.  Centrifugal  sluicing 
apparatus.     28.4.11. 

(C.)  243/11.  Felix  Gain.  Improvements  in  venti- 
lating device0.     29.4.11. 


Changes  of  Address. 


Members  and  Associates  are  requested  to  notify  the 
Secretary  immediately  of  any  change  in  address, 
otherwise  it  is  impossible  to  guarantee  the  delivery  of 
Journals  or  Notices.  The  Secretary  should  be  noticed 
of  non-receipt  of  Journals  and  Notices  at  once. 


Aimetti,  S.  C.    B.,   l/o  Cleveland  ;  Transvaal  Gold 

Mining  Estates,  Ltd.,  Pilgrim's  Rest. 
Baskett,  E.  G.,  t/o  New  Zealand  ;  c/o  J.    R.   Thur- 

low,    Esq.,    .New   Modderfontein     G.     M.     Co., 

Benoni. 
Bell,  K.  »S.,  l/o  Johannesburg  ;  The  Rhodesian  Ex- 
ploration and  Dev.    Co.,   P.    0.    Box  213,   Bula- 

wayo,  Rhodesia. 
Bidlake,  A.  E.,  l/o  Johannesburg;  P.   O.   Box  75, 

Boksburg. 
Davies,  C.  IS.,  l/o  Johannesburg  ;  58  Lombard  Street, 

London,  E.C. 
Gilbert,   T.  W.    l/o  Cleveland  ;    Rand    Collieries, 

Ltd.,  P.O.  Box  13,  Brakpan. 
Griffin,  N.   H.,  l/o  Bulawayo  ;  Oakdene,  Cowden, 

Kent,  England. 
Holden,  W.  C,  l/o  Randfontein  ;  14,  Radnor  Park 

Road,  Folkestone,  England. 
Kriekhaus,  K.,  l/o    Ketahoen  Mining  Co.,   Salida 

Mining   Co.  ;    Salida,    Tambang,     via  Padang, 

Sumatra. 
MlNSCH,    W.    C,    l/o   Colorado;  Cortez  Associated 

Mines,  Jacala,  Hidalgo,  Mexico. 
Quince,    W.    A.,    l/o    Knights:    P.    O.     Box    47, 

Germiston. 
Roberts,  E. ,  l/o  Randfontein  ;  Witwatersrand  G.  M. 

Co.,  P.  O.  Box  1,  Knights. 
Ross,  A.  M.,  l/o  Lawlers  ;  Mitchells  Creek  G.  M., 

Wellington,  New  South  Wales,  Australia. 
Schoch,  E.  R.,  l/o  Boksburg ;  The  Rooiberg  Minerals 

Dev.  Co. ,  P.  O.  Rooiberg,  via  Warmbaths. 
SHORT,  A.,  l/o  Ford.>burg  ;  P'rench  Bobs  Mine,  P.  O. 

Louws  Creek,  near  Rarberton. 
Schwa  be,  S.  B.,  l/o  Fordsburg  ;  c/o  Standard  Bank 

of  South  Africa,  Bulawayo,  Rhodesia. 
Stacey,  D.  W.,  to  c/o  B.  Sm'allie,  Esq.,  Private  Bag, 

Bulawayo. 
Weston,  E.  M.,  l/o  Johannesburg;  P.  O.  Box  64, 

Bulawayo,  Rhodesia. 
Wisdom,  G.  E.,  l/o  Selukwe  ;  The  Hay  Mine,   Kim- 

berley  Reefs,  Rhodesia. 
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Proceeding's 

AT 

Annual   General   Meeting-, 
June    17,   1911. 


12. 


The  Annual  General  Meeting  of  the  Society 
was  held  in  the  Lecture  Theatre  of  the  South 
African  School  of  Mines,  on  Saturday  evening, 
June  17th,  Dr.  James  Moir  (President)  in  the 
chair.     There  were  also  present  : — 

49    Members:     Messrs.    W.    R.    Dowling,    1!. 
Allen,    K.    L.    Graham,   Tom    Johnson,     K.    J. 
Laschinger,  J.  E.  Thomas,  Prof.  J.  A.  Wilkinson, 
A.  Whitby,  James  Littlejohn,    W.  A.  Caldecott, 
R.  G.  Bevington.  A.  McA.   Johnston  (Members 
of  Council),  S.  Beaton,  W  Broom,  M.  B.  Coombe, 
A.  J.  Cotter,  W.  M.  Coulter,  J.  M.  Dixon,  A.    L. 
Edwards,     1!.     Gascoyne,     James     Gray,     i'..    I 
Gullachsen,  J.   H.    Harris,   J.    M.    L.    Henry,   A 
Heymann,  C.  B.  Hilliard,  A.  J.Johnson,  II    I 
L.  Marks,   T.  Graham   Maxtyn,  P.  T.  Morrisby, 
M.  T.   Murray,    II.   S.    Potter,    E.    Roberts,    D 
Robertson,  0.  D.  Ross,  F.  W.  Rush,  A.  H.  S< 
S.  Shlom,   J.   Simpson,   B.   C.   T.  Solly,    A.   B 
Stacpoole  J.  A.  Taylor,  A.  Thomas,  ( >.  Tonne 
C.  Toombs,  J.  T.  TriggS,  and  A.  Wilkinson. 

14   Associates  and   Students  :    A.   I!.  Adams, 

«  \    I.   I    rocker,  C.  A.   Dammit,   ,M .  Denuehy.    II.  J. 
Kilmer,   P.   H.  Grnmitt,  B.  W.   Bolman,  A.    K 
G.  F.   Matthews,  F  .1.  Pooler,  II.  Stadler,  D.  J. 
Thomas,  .1.  Tliorlnnd,  and  P.  A.  Tuch 

14  Visitors,  and  Fred.  Rowland,  Secretary. 

The  minutes  of  the  previous  month!]  meetii 
is  printed  in  the  May  Journal,  were  confirm* 

NKW    tCOCBKRB 

Messrs.  II.  A.  White  and  E.  J.  Laschingei  w< 
appointed  scrutineers,    and    alter  then    wrutiny 
of   the   ballot     papers,     the    President     annoUl 

that  the  candidates  for  membership  had   been 

unanimously  elected,  as  follows  :  — 

.\ i  i.i  \,     Arthur     Watts,     m.  \  .      M.I.M.M 

Cuiiapirti,  via  1*8*0  del  <  !ei  ro,  I  toparl  men! 

Rivera,  I  raguay,  S.  America.     M< 


Thompson,    i:     Ri  gin  u  d,    \  i  \i  \i  .    m  i  \i  i 

Portland  House,  Jesniond  Road,  V 

Tyne. 
Warti  \hi  ii  1 1:.    l'i:i  d,     \  I  M  M  ,    ftfeasn     M. 

Eckstein  &  Co.,  P   O.  Bos  2476,  Johannesbarg. 

Metallurgist. 
WUNSCH,    A  l:  I  HUB    PrRDI  RH  k    WlLHI  I.m.     I 

it.   Sumatra,    Dutch    K;i>t    [ndies.     Mining 

Engineering  Student. 


THE   ANNUAL  REPORT  OF  THE 
COUNCIL. 


The  Secretary  read  the  Annual  Report   of 

th>-  ( louncil,  as  follows  :  — 

It  is  with  a  considerable  on 

that    your    Council    brim.'-  id    its    Annual 

Report  "ii  the  scientific  and  other  activities  ■  •!" 
the  Society  during  the  past  y< 

The  financial  statement  accompanying  this 
Report  reveals  a  very  satisfactory  position.  The 
revenue,   exceptionally  bigfa   1  i-t   year,  i-  again 

practically    maintained     this    y<  It     will    !»• 

noticed    that    for   the    tir-t    time    in    its    hist 
the   Society    is    enabled    to   show  amoi 

small   amount    for  interest  on   i> 
which  have  been    pi  u>  d  on   fixed  d<  ; 

nditure.    including    depn  .    with    the 

ption  ot  the  J  shows 

•    E  ?  5      The  pite  an 

increased     revenue     fi 
subscriptions,  shows  an  in 
6310.     'I'ii  nly  dm 

if    which     ■ 

>..iii'-    portion    "t    tin  an 

btedly  due  t*>  t  metnl 

•nd     ph 

th'ir  contributi 

67  illustrations  ovei  the  pr< 

ami    to    the    I  LI 

printed  . 1 1 i i  i i ) ^r  the  It    will 

from  th 

Kditorial  and  Publi 

• 
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the  opportunity  or  advantage  of  consulting  the 
technical  literature  of  the  day,  the  most  useful 
articles  on  the  methods  and  latest  practice  in 
chemistry,  metallurgy  and  mining  both  here  and 
elsewhere. 

The  largely  increased  cost  of  the  Journal  and 
tue  practice,  inaugurated  last  year,  of  writing  off 
the  books  over  £200  in  depreciation  of  the  value 
of  the  stock  of  Transactions  and  office  furniture, 
makes  the  statement  show  an  apparent  loss  on 
the  year's  work  of  £195  6s.  This  loss  is 
merely  a  book  entry  as  the  stock  of  transactions 
remains  a  large  one,  and  if  it  became  necessary 
at  any  time  to  reprint  any  one  of  the  past 
volumes,  it  would  entail  a  cost  considerably 
more  than  £530,  at  which  sum  the  whole  of 
the  eleven  volumss  issued  to  date  now  stand  in 
the  books. 

The  Balance  Sheet  does  not  call  for  any  special 
comment  except  that  it  will  be  seen  that  our 
liabilities  are  amply  covered  by  our  cash  assets. 
In  addition  to  the  Bank  Balance  of  £180  9s.  9d., 
there  is  £400  on  Fixed  Deposit  with  the 
African  Banking  Corporation,  and  £300  in  the 
Post  Office  Savings  Bank,  together  with  the 
accrued  interest.  The  amount  due  by  Sundry 
Debtors  is  principally  for  advertisements,  which 
will  be  collected  during  the  current  month. 

During  the  year  90  Members,  78  Associates 
and  42  Students  were  elected  and  admitted,  8  of 
the  new  Members  having  been  Associates  trans- 
ferred to  Membership,  whilst  6  Students  were 
transferred  to  the  Associate  roll. 

The  resignations  of  15  Members,  5  Associates 
and  1  Student  have  been  accepted  with  regret, 
and  the  loss  by  death  has  been  8  Members  and 
4  Associates,  as  follows  :-— 

Messrs.  J.  S.  Fisher,  A.  H.  Hartley,  Dr.  M. 
Klein,  D.  Murdoch,  W.  D.  Morton,  F.  B.   Ogle, 

C.  E.    Rusden,   J.   R.   Streeter  (Members),    and 

D.  W.  Greig  and  C.  C.  Marshall  (Associates). 
Whilst  this  report  was  being  written  news  came 
to    hand    of    the     regrettable      death     of    two 

jociates,  Mr.  Horace  Weldon,  lately  Chief 
[nspector  of  Mines  of  the  Transvaal,  and  Mr. 
H.  <•.  Koake,  who  was  killed  on  the  14th  inst. 
by  an  accident  on  the  Geldenhuis  Deep  Mine. 

bdumbrated  in  the  last  Annual  Report  the 
case  of  those  members  whose  subscriptions  are  in 
arrear  for  two  years  and  more,  has  been  the 
subject  of  .special  consideration  by  the  Finance 
Committee.  Endeavours  to  collect  the  arrears 
during  the  past  year  having  for  the  most  part 
proved  useless,  it  has  become  necessary  to  strike 
off  the  roll  no  less  than  87  Members,  83 
-dates  and   38  Studec  With  regard  to 

the  latter  it  must  he  explained,  that  at  the  end  of 
the  financial  year,  all  students  have  to  renew 
their  applications  in    accordance   with    the   rules, 


and  that  of  the  60  Students  on  the  roll  at  the 
last  annual  meeting,  the  38  Students  mentioned 
above  failed  to  comply  with  the  rule  and  have 
consequently  been  struck  off.  It  is  hoped  that 
in  future  years  it  will  not  be  necessary  to  adopt 
such  rigorous  measures,  but  this  year  your 
Council  felt  that  it  is  useless  to  keep  a  roll 
fictitiously  inflated  with  the  names  of  these 
defaulters  and  to  continue  to  incur  the  expense 
of  circulars,  postages,  etc.  Even  with  the  loss 
of  these  208  names  it  is  very  satisfactory  to  find 
that  the  total  number  at  present  on  the  roll  is 
1,177  or  121  more  than  the  previous  highest 
membership  of  1,056  in  June,  1907.  Although 
the  roll  to  date  shows  thereby  a  reduction  of 
47  in  the  total  membership  from  that  returned 
last  year,  the  Society  is  now  in  a  very  sound 
position. 

A  list  of  members  is  now  in  the  printers' 
hands  and  will  be  issued  shortly. 

The  usual  tables  of  membership  are  given 
herewith. 

During  the  past  year  there  were  held  twelve 
ordinary  general  meetings,  and  one  extra  general 
meeting  to  cope  with  the  amount  of  discussion 
which  had  accumulated. 

The  following  is  a  list  of  the  papers  submitted 
during  the  year  : — 
July,    I910.--The    President's     (Dr.     J.     Moir) 

Inaugural  Address. 
"  Notes   on    Precipitation,"  by  Mr.    F.    D. 

Phillips. 
August,    1910.  —  "The    Efficiency    of   Labour 

Underground."  by  Mr.  T.  Johnson. 
"  Ventilation  and  Health  Conditions  of  the 

Mines  of  the  Witwatersrand,  with  Special 

Reference  to   the   Ventilation  System  of 

the  East  Rand  Proprietary  Mines,  Ltd.," 

by  Mr.  S.  Penlerick. 
September,   1910.— "The  Distribution    of   Pulp 

for  Tube  Milling,"  by  Mr.  G.  A.  Robertson 
"  Notes  on  Battery  Practice,"  by  Mr.  A.  R. 

Stacpoole. 
October,     1910.— "  New    Method    of    Lighting 

Fuse  "  (Note),  by  Mr.  E.  M.  Weston. 
"  The  Classification  of  Tailing  Pulp  prior  to 

Cyaniding,"  by  Mr.  E.  H.  Johnson. 
"  Notes  on  the  Occurrence  and  Concentra- 
tion of  Tin  Ores,"  by  Mr.  C.  F.  Thomas. 
November,  1910.— "  Cheesa  Sticks"   (Note),  by 

Mr.  W.  Cullen. 
"  The  Shrinkage  Method  of  Stoping  at  the 

Ferreira  Gold  Mine,"  by  Mr.  G.  Hildick 

Smith. 
December,  1910. --"A  Plea  for    Uniform   Time 

on    the    Rand"    (Note),    by    Mr.  W.  M. 

Butler. 
'  Danger  of  Explosions  in  Amalgam  Barrels" 

(Note),  by  Mr.  W.  R.  Dowling. 
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Transvaal  (Witwatersrand) 
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British  Isles 
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China,  Japan  and  Korea    ... 
Federated  Malay  states 
Addressee  Wanted 
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10 
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•_> 
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1 

1 

1 

146 
12 

82 

s 

3 

17 
10 

1 
1 
» 

22 
3 
» 

20 

15 

180 
29 

to 

2 

6 
21 
29 

1 

■ 

24 

> 

s 

6 

I 

19 

•J 

1 
1 

•  > 

•  > 

75 
124 

12 

in 

J 

s 

51 

5 

12 

7 
1 

I    »TAL 

20 

!l 

711 

">7 

1,177 

"Notes  on  the  Matte  Assay,"  by  Mr.    L   J. 

Wilmoth. 
January,  1911.  —  Stationary  Amalgam    Plates  in 

Tube  Mill  Plants       \    •    |,  by.  Mr.  W.  I; 

Dowling. 
■•  World's  Glycerine  Supply  "  (Note),  by  Mr. 

W.  ('alien. 
"A     Grinding    Machine    for    Zinc    Cutting 

Tools     (Note),  by  Mr.  II.  Brazier. 
"  Native  Food  Supplies  and  Their  Quality, 

by  Mr.  F.  W.  Watson. 
"The   Mine   Dust  Problem,"  by   Dr.   L  J. 

Aymard. 
February,  191  I.     Address  by  Sir  W.  IV. 

"  Profit  per  Fathom,"  by  Mr.  II.  E.  Sawyer 

••  Practical    Note,  on  Coal,"  bj    Mr.  M .  Dodd 

••  Faulting  Phenomena   in  Hand  Klines,  by 
Mr.  G.  II.  Beatty. 
March,    1911.  —"Amalgamation    «>f    <i"ld    in 
Banket  Ore,"  by  Mr.  W    R.  Powl 


•Air  Lift  Agitati  Slime  Pulp,"  by  Mr. 

i:.  All 

April,    1911.      '•  The     '  :    Plurrbago 

Crucibles  for  Gold,"  by  Mr.  John  Wal 

■'  Future    Economies     in  Hand     Induction 

Pit           j  Mi    I  amitt 

,1911.        -  "            itflation 

and   Earth  Tempei  by   M 

W'hitel,  l    W.    I.     Woth(  : 

June.  L911.     "The  Tearing  of  Ti 

by  Mr.   M.  T.   Mm.: 

In  all  20  original  pa|         i  tted  to  the 

well    a>    .in  unusually 

varied  supply  of  -mailer  notes  on  i 
inter  I  ghtly  leas 

in 

nuiul-ei  ntnl'ii! 

eon)  ase    bo    l-ulk. 

1    shows    the    a!1  extrs- 
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ordinary   increase    of   over    10°     compared  with 
last  year's. 

The  Council  is  pleased  to  point  out  that  the 
educative  practice,  not  the  least  of  the  Society's 
varied  activities,  of  holding  visits  and  excursions 
has  been  resumed,  and  the  following  mines  were 
visited  : — City  Deep,  Ltd.,  Simmer  and  Jack 
Proprietary  Mines,  Ltd.,  Crown  Mines,  Ltd.,  and 
the  Roodepoort  United  Main  Reef  G.  M.  Co., 
Ltd.  The  Council  would  like  to  express  here  its 
appreciation  of  the  courtesy  and  the  almost 
embarrassing  hospitality  of  the  authorities  on 
these  occasions.  These  ocular  demonstrations  so 
easy  to  "  to  be  understanded  of  the  people  "  are 
of  extreme  value  to  mining  industry. 

A  matter  in  which  your  Council  takes  parti 
cular  pride  is  that  of  having  taken  the  lead  in 
helping  that  valuable  institution — the  Seymour 
Memorial  Library — out  of  the  impasse  into 
which  it  had  fallen,  chiefly  for  lack  of  funds.  In 
addition  to  subscribing  £25  per  year  with  a 
promise  of  further  financial  help,  we  were  able 
with  the  assistance  of  sister  bodies  to  secure  the 
appointment  of  an  active  and  enthusiastic  com- 
mittee, on  which  the  subscribing  Technical 
Societies  are  now  represented.  The  value  of  such 
a  library  as  this  is,  of  course  dependent  on  its 
being  well  supplied  with  the  latest  scientific  and 
technical  literature  and  books,  and  for  this  purpose 
a  considerable  sum  of  money  is  necessary.  The 
local  societies,  sensible  of  its  advantages  to  their 
members  and  to  the  many  unattached  and  inde- 
pendent workers  and  investigators  in  science  on 
the  Witwatersrand,  voluntarily  opened  a  sub- 
scription, to  which  the  Chamber  of  Mines  and 
the  Council  of  Education  have  since  given  liberal 
donations.  The  Government,  which  it  was  hoped 
would  subscribe  on  the  pound  for  pound  principle, 
despite  an  eloquent  appeal  by  "our  member," 
l)r.  Macaulay,  to  whom  our  best  thanks  are  due 
for  his  efforts,  has  not  yet  seen  its  way  clear  to 
~t  in  this  direction,  although  making  liberal 
Dts  to  libraries  which  are  not  free,  and  whose 
chief  function  is  the  circulation  of  works  of 
fiction.  It  is  sincerely  hoped  that  the  next  year's 
Estimates  will  include  a  liberal  grant  to  the 
library,  particularly  so  when  the  Head  of  the 
Department,  which  deals  with  "libraries,"  is  the 
progressive  and  far  Beeing  Minister  of  the  Interior 
and  Mines,  the  Hon.  J.  C.  Smuts,  M.L.A.,  who 
is  one  of  our  Hon.  Vice-Presidents. 

Imring  the   past  year   the    Standardization   of 

Materials  Committee  has,   mainly  through    the 

of    Prof,    John    Orr,    commenced  active 

work  for  the  purpose  of  examining  the  quality  of 

building    materials,    coal,    lime,    etc.,   in    use    in 

th    Africa   and   endeavouring   to    lay   down 

pecifications  for  these  articles.     Your 

Society  has  been   represented   on  the  Executive 


by  the  President  (Dr.  J.  Moir)  and  Prof.  J.  A. 
Wilkinson,  and  a  chemical  sub-committee,  mainly 
constituted  from  your  members,  has  been  actively 
working  on  matters  referred  to  it. 

The  Annual  Dinner,  though  less  well  attended 
than  usual  owing  to  the  coincidence  of  a  railway 
accident  at  Jeppe  and  a  somewhat  inconvenient 
date,  was  a  very  successful  affair  in  regard  to 
interest  and  breadth  of  view,  if  less  fraught  than 
usual  with  the  vein  of  haute  politique,  and  more 
than  usual  with  the  rights  and  grievances  of 
Johannesburg. 

Chief  among  the  more  public  activities  of  the 
Society  for  the  year  may  be  mentioned  the 
presentation  made  to  H.  R.  H.  the  Duke  of 
Connaught  on  the  occasion  of  his  visit  to  South 
Africa  to  open  the  Parliament  of  the  Union. 
This  took  the  form  of  an  illuminated  address 
signed  by  the  Presidents  of  the  ten  scientific  and 
technical  Societies  of  the  Rand,  and  your 
President  had  the  honour  of  being  selected  to 
hand  the  address  to  His  Royal  Highness  at 
Johannesburg. 

The  rules  for  the  handling  of  high  explosives 
referred  to  in  the  last  annual  report  were  com- 
pleted during  the  year.  After  consultation  with 
the  Association  of  Mine  Managers,  the  Chamber 
of  Mines  supplied  copies  on  linen  both  in  English 
and  Dutch  to  all  Mining  Companies  for  the 
purpose  of  being  exhibited  in  prominent  places 
on  every  mine. 

The  pamphlet  on  safety  measures  in  mining, 
also  referred  to  last  year,  has  been  further 
delayed  owing  to  the  absence,  on  parliamentary 
duties,  of  Dr.  Macaulay,  and  to  Dr.  Irvine  having 
gone  to  England.  It  is  hoped,  however,  that  it 
will  not  be  long  now  before  this  very  necessary 
publication  is  in  the  hands  of  every  person 
engaged  in  mining  work  on  the  Witwatersrand. 

Two  papers,  one  by  Mr.  W.  R.  Dowling  and 
the  other  by  Mr.  C.  O.  Schmitt,  have  been  read 
conjointly  at  the  meetings  of  our  Society  and 
the  Institution  of  Mining  and  Metallurgy  in 
London.  It  is,  however,  pointed  out  to  members 
of  both  societies  who  may  desire  to  avail  them- 
selves of  this  course,  that  ample  time  must  be 
allowed  in  order  to  arrange  for  simultaneous 
reading,  and  it  is  necessary  for  papers  to  be 
submitted  to  your  Council  at  least  three  months 
before  they  can  be  read  in  London. 

The  Council  in  December  last  adopted  its  sub- 
committee's report  on  the  Standardization  of 
Metallurgical  and  Mining  Terms,  which  was 
printed  in  the  Journal  for  December,  1910. 
The  Council  expects,  therefore,  that  all  con- 
tributors to  the  Society's  Proceedings  will  conform 
to  the  recommendations  set  forth  in  the  report  in 
any  papers  and  contributions  submitted  to  the 
Society.     The   Institution  of  Mining  and  Metal- 
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lurgy    has    referred    this    report     to     it-    Terms 
Standardization  Committee  which  is  now  sitting, 
and  the  fuller  and   more  comprehensive  i 
which  is  expected,  is  anticipated  with  more  than 
a  passing  interest. 

The  Corresponding  Members  of  Council  in 
Rhodesia  and  Oversea  Countries  are  still  assisting 
the  Society  with  their  hearty  co-operation,  and 
our  best  thanks  are  due  to  them  for  the  help 
they  are  giving  in  furthering  our  interests 
throughout  the  mining  world.  During  the 
Mr.  T.  B.  Stevens,  a  former  resident  on  the  Eland, 
has  kindly  promised  to  represent  us  in  Western 
Australia. 

The  prizes  offered  by  the  Society  t  i  the 
Evening  Class  Students  of  the  South  African 
School  of  Mines  (formerly  known  as  the  Transvaal 
University  College)  were  competed  for  in 
November  last,  and  although  only  half  of  the 
prizes  offered  were  awarded,  yet  the  results 
obtained  were  most  encouraging.  It  is  hoped 
that  the  results  at  the  examinations  to  be  held 
next  November  will  be  still  better  and  that  this 
year  all  the  prizes  offered  will  be  gained. 

Facilities  for  holding  the  Social  Dinner  before 
the  Monthly  Meeting  at  the  I'nion  Club  having 
been  withdrawn  owing  to  lack  of  room,  these 
pleasant  functions  had  to  be  dropped,  hut 
when  accommodation  is  available,  they  will  lie 
resumed. 

The  Council  held  12  meetings  during  the  year 
at  which  the  average  attendance  was  13,  showing 
that  the  Society's  interests  were  carefully  studied 
by  your  representatives  during  that  period  It  has 
been  somewhat  unfortunate, however,  that  so  many 
members  took  their  long  leave  this  year,  as  their 
absence  has  been  greatly  felt.  To  the  regret  of 
his  colleagues,  Mr.  EC.  11.  Croghan  was  obliged  to 
resign  in  November  owing  to  his  departure  for 
Europe  for  a  lengthened  stay.  Mr.  II.  Stuart 
Martin  was  elected  to  till  the  vacancy,  l.nt 
business  engagements  compelled  him  to  resign  in 
May.  Mr.  C.  B.  Saner  Leaving  for  England  in 
March,  Mr.  <  >.  I'.  Powell  was  elected  as  alternate 
during  hi-  absence.  Prof.  Stanley  and  Mr.  (i  I  I 
Smart  left  for  England  later  in  the  year  for 
health  trips,  and  we  hope  to  see  them  back  again 
soon  fully  restored  to   health. 

The  Finance  and  Publications  Committees  haw 
held   regular  monthly  meeting-  which  have  b 
very    well    attended,  and    the   Council    is   greatly 
indebted  to  the  members  who  have  acted  on  tl 

and  on  the   Editorial  C nittee,  for  their  keen 

devotion  to  dut)   which  d<  much  to  make 

the  work  of  the  Society  successful. 

The  Council  wi.-h.     I        press  it-  appreciation 
of    the    services    of   our  N''     • 

Rowland,  who  has  Bhown,  nol  only  greal  d 


11  Mr 

0.  r  Powell1 

8     H 

A.  Rich  u  laon 

11 

— 

1 

uarf 

1 

5 

II 

.1.  K.  Th'iinas    - 

8    •• 

A.  Whitby   -     - 

II.  A.  Whit. 

12 

12  Prof.  J.  A.  Wilkin 

- 

3  Mr. 

A.  F.  (  "i 

W.  Cullen 

1 

1" 

E    II.  Johnson 

1 

7    .. 

\,  Bevingtoo 

3 

0 

•• 

A.  McA.  Johnston 

5 

to  his  ial  duties,  but  bat  h  to 

extend   the  Society  -   usefulness  to  the  Eland  in 
many  other  din 

Tie-   usual    tab!  ittendai  I    I     incil 

Meeth  _  inder. 

1  >r.  .I.i-.  M< dr 
Mr   W.  i;.  Dowlingi 
,.    ( '.  B.  Sanei 
Prof.  Q   11.  Stanley* 
Mr.  .1.  Littlejohn 
F.  F.  Alexander 
Robt.  Allen 
E.  H.  Croghan4 
K.  L   <  (rah 
Tom  Johnson    - 
E.  J.  Laschingi  r 
..      II   Stunt  Martin     ii 
■  (ranted  4  months'  leave. 

ii 
6 
•  Resigned  November,  1910. 

'  ■ranted  -J  month-'  leav  e. 

Elected  9th  December,  1910;  resigned  12th  May, 
1911 

7  Elected  alternate  for  Mr.  ■  B  Saner,  Huh  March, 
1911. 

s  Granted  .'»  months'  leave. 

In  conclusion,  your  Council  would  take  this 
opportunity  of  again  acknowledging  the  indel 
ness  "t  Members  to  the  Smith  African  School  of 
Mine-  ami  Technology  for  the  accommodation  of 

the  S  rial  department  and  for  tie  the 

Lecture  Etoom  for  the  monthly  meeting;  to 
Messrs,  Van  Bulsteyn,  Peltham  A  Fry.  the  Bon. 
Solicitors,  for  It  gal  advice  and  assistance  .  to  the 
Bon.  Auditors,  Messrs.  Alex.  Aiken  and  ('arter: 
and  to  your  Hon.  Treasurer,  Mr.  James  Liittlejohn, 
in   whose  capable  hand-  has  so  long  the 

financial  control  of  th  ty.     Your  Council 

would  also   express    the   acknowledgments   and 

thanks  of  the  Society  to  the  local  pre--  for  the 
Spat  led    and    the    publicity    given    to    the 

eedings  of  the   S  ind    nol  it- 

actu  iti< 

The  President  :     I  think  you  will  find  if 
a  \.  factor)  Report     I  will  now  call  upon 

the  -  >d  the  I  3tat  ment. 

The  Secretary  read  th<  nt 

.i-  printed  on  ps 

The    President       I    have  much  |  in 

moving  the  adoption  ol  the  Report  and  I 
ment. 

Prof  J.  A   Wilkinson     :.'■ 
I    have    very  much    pleoHure    in    ssoondii 
i       lotion    adopting   t!  I     Bain 

I    which    h  I  in 

doinj  d ate  ti 
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successful  year.     The  finances  a>  Bhown  by  the 
Statement  you  hold   in  your  hands  are    in    an 
extremely  healthy  condition,   and   I    am    of    tin- 
opinion  that   it  is  the  most  satisfactory  Bala 
Sheet  ever  presented  to  members  of  this  5 
For  the  first  time  in  its  history  your  Societ] 
has  already  been  mentioned,  p  i  small  Bam 

which  is  placed  with  the  banks  on  fixed  deposit. 
In  this  we  are  following  the  custom  Bet  by  the 
older  societies  and  at  the  same  time  are  assuring 
the  future  success  of  our  own.  If  you  will  allow 
me,  Mr.  President,  I  desire  here  to  express  my 
sense  of  the  duties  Mr.  Rowland  his  performed  "n 
behalf  of  the  Society.  It  has  been  customai 
all  are  aware,  to  vote  a  bonus  to  him  as  a  token  of 
our  appreciation  of  his  efforts.  It  i-.  an  open 
secret  that  in  former  years  I  have  been  somewhat 
opposed  to  this  procedure,  but  I  may  Bay  now 
that  I  am  a  convert  and  would  also  propose  that 
a  bonus  of  £50  be  voted  as  formerly  to  Mr. 
Rowland. 

Mr.   W.    R.    Dowling    (Vice-President):    I 

second  the  motion  that  the  bonus  lie  given  to  our 
Secretary. 

The  motion  was  put  to  the  meeting  and  agreed 

to,    and     the     Report    and    Balance    Si t    wis 

adopted. 

OFF1CKKS  AND  COUNCIL  FOE   1911-12. 

The  President :   I  have  to  declare  Mr   : 
unanimously  elected    President,  and    I    am   quite 
certain    that   you    will    agree    with   me  that   the 
Society    will   go    on    from    strength    to    strength 
under  Mr.  Saner. 

The  Secretary  read  the  Scrutineers'  report, 
as  follows  :  — 

Johannesburg,  1  7th  .June,  1911. 

The  President, 

Ajtoual  General  Meeting  oi    Members. 

Dear  Sir, — We  beg  t"  advise  yon  that  we 
have  examined  160  ballot  papers,  banded  t"  as 
by  the  Secretary,  and  the  following  is  the  result 
of  our  scrutiny. 

The  President  and  Hon.  Treasurer  being  un- 
opposed we  have  to  declare  th- iii  returned 
unanimously. 

PrESIDENI  : 

Mr.  ('.  I'..  Sam 

Vice  Pri  sidi  n  i  - 

Mr.  W.  i;.  I)., win,-.         Mr.  K.  J.  Leaching 

Mr.  II    A    White. 

Hon.  Trs4si  bj  b  : 
Mr.  Jai  ttlejohn. 


Membi  I  Hi  II. 


1  Mr.  A.  Rich 

2  Prof.  Q    II.  5 

;:  Mr.  A.  Whitby. 

i  ..  Smart. 

">  ,,    K.  I..  ( Iraham. 

6  ..    Tom  Johnson. 


7   Mr.  Jas    E    I 
v   Prof,  i  A.  Wilkii 

l\  W.  V\ 

11     ,.    M.  II    C    ..nbe. 
I -J     ..    J 


Y'.:ir>  faithfully. 

i  .     Hii.i-i.  k  Smii  II, 

A.    THOM 

W.  M.  i  '"i  i.i  i 

3    Ni«  i 


utineers. 


Mr.  Jas.  Gray  I  M  Co*  1  think 

rther,  we  have  forgotten 
very  important    duty,  and   that    i-   t'>  thank   the 
scrutineers  for  their  work  in  regard  to  the  -lection. 
I    think    we    Bhould    thank    them   %ery  much   for 
their  lab  day,  and  for  the  wry  satisfai  I 

dt. 

Mr.  W.  R.  Dowling    V      /  led 

the  vote  of  thanks,  which  to. 

<  Ienkral  Bua 

The   President:     Dndei  ral  business  I 

have  to  refer  t"  the  vei  ttable  death  <<f  Mr. 

Horace  Weldon,  who  was  Commissioner  of  Mi 
for  .~"iie'  yean  in  this  country,  and  who  'lid  a  lot 
•od  towards  starting  the  agitation  for  good 
conditions  underground  in  this  country.  We  shall 
miss  him  very  much. 

.'.     OB  W'lN'-     M  \>  Ml' 

The  Secretary  ;     1  have  also  I  ted  by 

Messrs.  Angus  &  Co.  t>i  .-how  yon  thi  grad- 

machine,  which  h  <ili 

tate  tie  which    it 

customary    t"    take    from    time    t<>   time   during 
reduction  processes.     The  n, 
two  mesh  mounted  • 

iver.     'lie  held  in  position 

damping   arm    an. I    winged    nut.      The  iii"ti"ii    it 
similar   to   that    adopted    in    hand  Merii 

H-  and  ends  abruptly  .  thus  the  material  in 

rid    a    i 
The   principal  res    <>f    the 

machine  are  unit iii 

while  the 

well 

made    and  :.   with     i    \ 

any 

•  I ri \  i n^r    pi!  in    i"  >!    1   '"• 

belt  iboold  I  I  loo  revoluti 
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THE  TESTING  OF  TRANSVAAL  COALS. 
By  M.  Thornton  Murray,  M.Sc.  (Member). 

At  first  sight,  any  addition  to  the  already 
voluminous  literature  on  the  subject  of  coal 
testing  would  appear  to  be  a  work  of  superero- 
gation, but  the  difficulties  and  disagreements 
which  testing  engineers,  analysts  and  others  in 
the  Transvaal  have  experienced  in  testing  coals 
mined  in  South  Africa  give  ample  excuse  for  a 
contribution  on  the  subject.  The  author  would 
point  out,  too,  that  the  ground  covered  by  this 
paper  is  quite  different  from  that  traversed  by 
Mr.  F.  A.  D.  H.  Moseley*  in  his  excellent  paper 
on  "  Coals  of  the  Transvaal,"  which  dealt  more 
with  the  nature  of  the  coals  than  with 
methods  of  testing  them.  The  author  wishes 
to  apologise,  however,  for  the  more  or  less 
cursory  nature  of  his  remarks  and  for  the  fact 
that  his  experiments  have  not  been  so  numerous 
or  so  complete  as  he  could  have  wished.  In 
extenuation  it  may  be  urged  that  the  prominence 
of  the  subject  at  the  present  time,  and  the  fact 
that  the  Engineering  Standards  Chemical  Sub- 
committee is  at  present  discussing  the  question, 
made  early  publication  advisable.  It  may  be 
urged  that  the  paper  is  not  practical,  in  so  far  as 
the  somewhat  tedious  calculations  involved,  and 
the  accuracy  of  experiment  aimed  at,  could  never 
be  carried  out  practically.  While  this  may  be 
perfectly  true,  the  author  wishes  to  point  out 
that  if  the  paper  is  to  be  of  use  to  analysts  and 
others  who  are  anxious  to  standardise  methods  of 
commercial  analysis,  the  greatest  accuracy  is 
necessary  in  order  that  the  best  and  safest 
direction  in  which  approximation  may  go,  may 
be  discovered.  The  main  object  of  the  paper, 
however,  is,  to  promote  discussion  on  the  subject, 
and  if  it  succeeds  so  far  the  author  will  be 
satisfied. 

At  the  outset  it  may  be  remarked  that  the 
average  Transvaal,  or  even  South  African,  coal 
with  which  the  analyst  has  to  deal,  is,  judged  by 
the  standards  applied  to  coals  in  other  parts  of 
the  world,  an  extraordinary  material.  Chief 
among  its  peculiarities  is  the  abnormally  high 
percentage  of  ash  which  it  contains,  the  propor- 
tion of  waste  material  in  the  coal  varying  from 
10%  to  20  Y  of  the  whole,  lower  percentages 
being  somewhat  unusual,  while  higher  propor- 
tions have  often  been  found  in  coals  in  daily  use. 
It  i.i  probable  that  this  high  percentage  of  ash 
materially  affects  the  determinations  of  the 
<;  Heat  of  Combustion  ;'  of  the  coal,  but,  quite 
apart  from  that  question  (which  will  be  discussed 
later),  the  larger  quantity  of  waste  material  in 
the  coal,  and  its  comparatively  uneven  distribu- 

•'  Engineers,  \  ols.  V.  and  VI. 


tion,  makes   the   operation  of   sampling   difficult 
and  liable  to  error.     It  may   be  that  subsequent 
discussion    will   reveal  sources  of  inaccuracy  in 
the  operation  of  sampling,  and  indicate   the  lines 
upon  which  standardisation  of  methods  may  run  ; 
it  is  scarcely  within   the   sphere  of  a  paper  with 
this  title  to   discuss  that  question  in  detail.     It 
may  be  pointed  out,  however,  that  a  coal  high  in 
ash  percentage,  and  in   which  the  waste  matter 
occurs  in  patches,  unevenly  distributed   through- 
out the  mass,   partakes  of  the   nature  of  a  rich 
ore,    and    in    the  sampling  of  it  as  much  care 
should  be  exercised  as  in   the  sampling  (say)  of 
gold  ore  carrying  many  ounces  to  the  ton.       The 
only  difference  is  that  the  waste   material  in  the 
one  takes  the  place  of  the  valuable   metal  in  the 
other.     As  to  the   methods  at  present  employed 
for  sampling,  trucks,  bins  and  bunkers  of  coal  on 
the  Witwatersrand    the   author   wishes   only  to 
remark  that  any  inaccuracy  in  this  portion  of  the 
operation  of    sampling    would    fall,  not    on   the 
shoulders  of  the  analyst  (whose  small   sample  is 
generally  "  split  "  when  his  results  are  called  into 
question)  but  upon  the  consumer  or   seller  of  the 
coal.       Inaccuracies,   on  the  other  hand,  in   the 
crushing  down  and   quartering  of  the  laboratory 
sample    may    lead   to    a   divergence    of    results 
among  the  analysts.      It  must  be  borne  in  mind, 
too,  that  the  greatest  accuracy  should  be  aimed 
at  in  the  preparation  of  a  fine   sample,   since  the 
final  quantity  tested  often  weighs  one  gramme, 
and  is  supposed  to   be   representative  of  several 
tons.      The  question  of  the  fineness  of  the  sample 
needs  little   remark   except  to   note   that  in  this 
climate  there  is   little  likelihood  of  the  sample 
absorbing  damaging  quantities   of  moisture  from 
the  air,  and  that  therefore  a  fairly  fine  sample 
(say  80  or  60  sieve)   is  advisable.       The  author 
invariably  uses  an  80  sieve  sample  for  testing  for 
ash,  moisture,  sulphur,  heat  of  combustion,  etc. 
Uniformity  on  this  point    would,   however,    be 
advantageous. 

Testing  the  Coal. 
Ash. — Simply  burning  a  weighed  80-sieve 
sample  of  the  coal  (say  2  grams.)  in  a  muffle, 
without  draught,  or  over  a  Meeker  burner  in  a 
platinum  dish,  is  the  method  generally  adopted, 
and  seems  to  give  concordant  results.  Allowances 
should,  of  course,  be  made  (in  accurate  work)  for 
the  calcination  of  calcium  carbonate  where  this 
occurs  in  the  ash,  and  for  the  burning  of  pyrite 
to  iron  oxide,  Fe2  03.  The  composition  of  the 
ashes  of  representative  coals  from  collieries  in  the 
vicinity  is  at  present  being  investigated,  and  the 
author  hopes  to  be  able  to  publish  his  results  at 
an  early  date. 

Damourand  Queneau's  "Industrial  Furnaces"  pp.  220-223 

(1000  cd  ) 
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Moisture. — This  seems  to  vary   betweei 
and    3*0%,    but    is    in    neither    case    • 
importance.      The  relative  merits  ol 
moisture  by   repeated   dryings   in   a   Bteam 
until    a   constant   weight    is   obtained,    and    by 
absorption  with  calcium   chloride  haw  been  only 
partially  investigated,    and   the  author  hopes  to 
examine  the  question  further. 

"Fixed    Carbon." — The    percentage    of    fixed 

carbon    is   of   use   in    classifying    the    coal    (as 

"bituminous"   or     " anthracitic "),    or    if    the 

Goutal  formula  is  to  be  used   for   estimating  the 

heat  of  combustion  of  the  coal.     The   method  ol 

determining  the   fixed   carbon,   which   makes  use 

of  only  one  or  two  grammes  of  the  fuel  is  not.  in 

the    author's    opinion,    the    most     accurate.       A 

method  which,  while  not  introducing  any  greater 

source  of  inaccuracy,  distributes  the  experimental 

error  over  a  larger  range,  is  to  use  .~i<>  grains,  of  a 

10  sieve  sample  of  the   coal,  place  in  a  Batfo 

"Juleffpot,    lute   on   the   lid,   leaving  a   small 

orifice  for  the  escaping  gases,  and  heat  in  a  wind 

furnace  until  all  flaming  ceases.      In  this  way  the 

author    has    obtained    more    concordant    results. 

while    the     larger     quantity    of    fixed    carbon 

remaining  gives  a  better  indication  of  the  quality 

of  the  coke.     In  this  connection  it  may  be  noted 

that  the   long  accepted   idea   that  there  was  no 

coking   coal    in    the    Transvaal    was    effectually 

negatived  by  Mr.  F.  W.  Harbord's   report  on  the 

"Iron  Resources  of  the  Transvaal."'* 

Sulphur. — This  element  is  generally  present  in 
high  proportions  (up  to  3%,  although  it  has  been 
found  as  low  as  0-46%.)  Although  chiefly  present 
as  iron  pyrite  and  organic  matter,  investigation 
of  a  number  of  Transvaal  coals  has  gone  to  show- 
that  it  sometimes  occurs  partially  or  whollj 
calcium  sulphate — a  point  to  be  remembered  when 
using  the  bomb  calorimeter  or  calculating  the  i 
of  combustion  from  the  Dulong  formula. f 

Ultimate  Analysis.  —  So  far  as  the  author  is 
aware,    comparatively    few    ultimate  analyses 
Transvaal  coals  have  been  made  public,  l>ut,  by 
the  courtesy  of  Mr.  A.  Whitby,  he  is  able  to  e 
one  of  a  fairly  representative  Transvaal  coal. 
Per  cent. 

Total  carbon     73 

Hydrogen  ...      t"81 

Nitrogen    ...     1*62  (by  Kjeldahl's  meth 

Sulphur      ...     0'46 

Oxygen       ...      5*99  (by  diffi  i 

Moisture     ...      2"40 

Ash  ...    LO-75 


100  00 


t  i  f.  Win.    Kent,    1 1 

gineerf.  voL  n>  n..  p 
•  Both  un.ilv-  from  Ml 


The  proxirrj  .  . 

M  nil  ash, 

Pei  i  ■  in. 
... 
Volatile  m  titer  ...         ...     27 

["he  coal  is  somewhat  bituminous,  and  th< 
and  Bulphur  (the  lattei  than 

the  it,  owi 

more  representative  nltim 
be  obtained.    The  heat  of  combustion  of  this 

been   obtained    experimentally,   and    it    is 
purposed  later  on  to  compare  this  figure  with  the 
figures  obtained  from  tin-  analyses  by  calculation, 
using  the  Dulong,  Mahler  and  Goutal  formula. 
The  most  important  property  al,  fron 

practical  standpoint  is  undoubtedly  the  calorific 
power,  or  heat  of  combustion,  which  may  be 
expressed   in  calories  pet  gramme  of  coal  brj 

ntinental  Bystem)  or  British  Thermal  I  Hits 
(known  as  " B.T.U'«  loi  evaporative  unite  the 
latter  two  both  making  useoi  avoirdupois  weight 

and  the  Fahrenheit  then netric  The  last 

quantity   i-~   that   most    generally   used   in    the 

Transvaal.       It    may    be  defined    a~  The 

number  ol  pounds  of  water  at  boiling  point, 
which  can  be  evaporated  into  steam   at    the   —"fit 

temperature,  by  burning  1  ll>.  of  the  coal" 
The  three  systems  oi  units  can  be  transformed 

one  into  another,  thus  : — 

l,00u  calories  per        396832  B.T.U'8  per  kilo- 
gramme hum  imme  burned 

=    1,800  B.T.1    s.  per  po 

of  fuel  burned 

or  one  small  calorie        1  v  B.T.U'a,  per  pound  of 

per   gramme   of  fuel  burned 

fuel  burnt 

l  B 
while       _       unl  v,  :  itive  unit. 

Since  the  latent  1  DO  on    the    I'ahr.-n 

heit    -'-de   i-,   967,    evaporative    unit 

obtained   from   B.T.  D's.  by  dividing  by  967,  oi 

from   s„,all   calories  direct,   by  multiplying   bv 

■ooi  •  •   '     • 

A-  a  rough  approximate  method  of  determin 
the  heat  c,t  combustion  of   i  coal,  the   I. 
Thompson   calorimefa  i '    has   the 

but    although    certain    ex] 

are  endeavourii  g  I       btain  ■  relatioi 

the  1  lined  by  the  I 

Thompson,  and  the  I 

klorimeter  tin 

i  d,   .it 
ientific  that  the  method  i  an  ■   ..f 

«. t i •  •  i j  in  tie 

The  n. 

which    i  HM-d      1m, th    in    South 
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Africa,  and  elsewhere,  is  some  modification  of 
the  Berthelot  calorimeter— either  the  Mahler- 
Berthelot,  the  Mahler-Kroeker,  the  Mahler- 
Donkin,  the  Mahler-Attwater,  or  the  Mahler- 
Cook. 

A  description  of  this  apparatus  is  outside  the 
sphere  of  this  paper,  but  may  be  obtained  from 
any  of  the  sources  mentioned  below.* 

The  essential  parts  of  the  apparatus,  however, 
the  methods  of  employing  them,  and  their  liability 
to  error,  will  be  discussed  in  some  detail. 

The  Thermometer. — A  "  Beckmann  "  differen- 
tial thermometer,  reading  to  0-01°  C,  or  a  set  of 
zero  thermometers  similarly  graduated,  but  giving 
different  ranges  of  temperature,  is  most  suitable. 
Both  should  be  corrected  against  a  standard  ther- 
mometer, t  By  employing  a  magnifying  glass,  or 
a  telescope,  it  is  possible  to  read  this  instrument, 
accurately,  to  0'002c  C,  or,  with  care  and  some 
practice,  to  O'OOT  C.  The  accuracy  of  the 
thermometric  readings  is  one  of  the  most 
important  points  in  connection  with  the  instru- 
ment. 

Tin-  Stirrer. — It  has  been  contended  that  the 
motion  of  the  stirrer  in  the  water  of  the  calori- 
meter, does  not  generate  sufficient  heat  seriously 
to  affect  the  thermometer.  The  author's  experi- 
ments have  shown  that  the  motion  has,  at  least, 
an  effect  on  the  rate  of  loss  of  heat  by  radiation 
— a  result  which  has  also  been  arrived  at  by 
another  experimenter.;  The  effect,  however,  is 
not  sufficiently  great  to  consider,  since  the  error 
is  rendered  a  constant  one,  if  the  rate  of  stirring 
is  kept  constant  by  using  a  mechanical  contrivance. 
This  may  be  easily  and  cheaply  brought  about, 
and  cannot  be  too  strongly  recommended,  since, 
quite  apart  from  the  heat  effects  of  changes  in 
the  rate  of  stirring,  a  momentary  cessation  of 
the  motion  of  the  stirrer,  during  the  experiment 
may  seriously  affect  the  result,  while  a  too  rapid 
motion  will  often  splash  water  over  the  lip  of  the 
calorimeter,  and  cause  great  loss  of  heat  by 
p oration  on  the  outside  of  the  calorimeter 
sel. 

The  author  uses  a  motor  and  crank  attachment, 

giving  36  double  stirs  (up  and  down)  per  minute. 

/ .  ulation  from  Air  Currents  — The  insulation 

appears    to    be   more  perfect  in  the  Mahler-Cook, 

than  in  any  of  the  other  varieties.      The  necessity 

of  keeping  a  large  quantity  of  water,  as  nearly  as 

powibk  at  the  temperature  of  the  room,  in  the 

annular  water-jacket  has  been  proved  many  times, 

while    the   author    baa   found   that  better  results 

Paper  bj  G.  A.  Burrell  (American)  Wettern  Chemical  and 
-"■  '  ■  •'.'/,  Vol.  IV.,  p.  6  (19 

Pulton**  "  Principle  oi  Meta  (1910)  p.  389,  et  sea 

d.),  p.  7.",,  et  eeq. 
Introduction  to  Metallurgy,"  and  numer- 
'k»,  pamph  , -.  etc.,  on  the  subji 

♦  O.  Neville  Huntly,  B.8c     lie  Journal  Society  Chemical 

Vol.  xxxix..  No.  15(1910),  p. p.  917  and  918. 
;  II.  A.  Boealer,  Chemical  Newt,  Jan.  o,  1911,  p.  2. 


were  obtained  when  the  water  in  this  outer 
insulating  jacket  was  occasionally  stirred.  The 
temperature  of  the  water  in  this  jacket  is 
generally  somewhat  lower  than  the  temperature 
in  the  calorimeter  itself,  even  when  the  latter  tem- 
perature is  almost  steady.  This  "  lag  "  in  the 
conduction  and  radiation  from  the  one  vessel 
to  the  other,  is  explained  in  Preston's  "  Theory  of 
Heat."* 

Method  of  Observing  the  Temperature. — The 
author  has  found  that  the  best  results  were 
obtained  by  using,  for  this  purpose,  a  small 
telescope,  capable  of  being  tilted  or  moved  up 
and  down,  so  as  to  follow  the  rise  or  fall  of  the 
mercury  column.  Headings  were  taken  at  one 
minute  intervals,  during  the  preliminary  alteration 
in  the  temperature  of  the  calorimeter,  at  15 
second  intervals  during  the  rise  in  temperature 
due  to  the  combustion  of  the  coal,  and  at  one 
minute  intervals  from  the  time  when  the  steady 
fall  of  temperature  set  in  (after  the  maximum 
has  been  reached)  until  the  end  of  the  experiment. 

Ignition. — Fine  iron  wire  was  used  for  this 
purpose,  one  inch  of  which  weighed  O00G6  grm. 
44  in.  of  this  wire  were  used,  and  the  whole  of 
this,  except  \  in.,  twisted  round  the  terminals, 
was  burned,  generating  34  calories.  The  current 
used  for  fusing  this  wire  was  of  8  amps  at  20 
volts. 

Calibration. — Some  discussion  has  arisen  with 
regard  to  the  best  method  of  calibrating  the 
calorimeter,  or,  in  other  words,  finding  its  water 
equivalent.  Calibration  with  some  substance 
of  known  heat  of  combustion  is  apparently  agreed 
upon,  as  the  best  method,  but  the  best  substance 
to  use  appears  difficult  to  select.  It  is  argued 
that  naphthalene,  which  has  hitherto  been  almost 
universally  used,  has  a  somewhat  indefinite 
heat  of  combustion,  and  substances  such  as 
benzoic  acid,  salicylic  acid,  and  cane  sugar  have 
been  recommended  as  substitutes.  So  far  as 
variation  in  the  heats  of  combustion,  as  deter- 
mined by  different  experimenters,  goes,  benzoic 
acid  and  cane  sugar  seem  to  have  an  advantage! 
(naphthalene  shows  a  maximum  difference  of 
90  calories)  but  even  these  show  a  maximum 
difference  of  33  calories,  while  each  has  distinct 
drawbacks  in  other  directions,  benzoic  acid  being 
not  always  easily  attainable,  in  the  pure  state, 
and  cane  sugar  (according  to  the  author's  experi- 
ence) failing  to  ignite,  unless  finely  crushed  and 
carefully  dried,  previous  to  burning.  It  is 
tentatively  suggested,  to  isolate  carbon  from 
cane  sugar,  or  prepare  it  by  some  other  means  ; 
to  heat  it  in  a  closed  vessel  to  drive  off  any 
volatile  constituents,  to  estimate  the  carbon  (by 

1 1    Preston  "Theory  of  Heat  "  (1004  cd.),  p.  251,  et.  seq. 
t  O.  Neville  Huntly,  luc.  cit. 
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combustion)  in  a  portion  of  it,  and  to  use  thi 
a  calibrating  medium.     The  heat  of  combustion 
of  pure  carbon   is   taken,  with  a   fair  degree  of 
certainty  at  8,100  calories  per  gramme. 

The  instrument  (a  Mahler-Cook  bomb  calori- 
meter)   with    which    the    author    is    at     pr< 
experimenting,     has     a     water     equivalent,    as 
determined  by  naphthalene,  of  780  calories,   and 
by  cane  sugar   of    778    calories    (mean    of    two 

determinations   ^-.q      taking   naphthalene    as 

9,692*  and  cane  sugar  as  3,954f  calories. 

Nitric  Acid  and  Sulphur ir  Acid  Corrections. — 
The  nitrogen  in  the  coal,  under  the  high  pressure 
and  great  excess  of  oxygen,  is  oxidised  to  nitric 
acid,  the  sulphur  in  the  coal,  it  present  as  ir- >u 
pyrite,  will  form  pulphuric  acid,  or,  rather, 
sulphur  trioxide,  which  will  combine  with  the 
water  present  to  form  sulphuric  acid.  These 
acids  may  be  estimated  by  washing  out  the  bomb 
with  water,  and  titrating  the  washings  with  dilute 
ammonia,  or  sodium  carbonate  solution,  the 
sulphuric  acid  being  estimated  by  acidifying  the 
solution  from  this  titration,  with  hydrochloric 
acid,  and  precipitating  as  barium  sulphate,  by 
addition  of  barium  chloride.  Numerous  errors 
are  liable  to  occur  here  :  to  begin  with,  there  is 
present  in  the  bomb,  before  the  admittance  of 
the  oxygen,  one  atmosphere  of  air,  containing 
79%  of  nitrogen,  which,  with  a  barometric 
pressure  of  625  mm.  of  mercury,  and  a  tempera- 
ture of  15°  C.  gives  0'42  gm.  of  nitrogen,  in  a 
bomb  of  540  c.c.  capacity. 

Doubts  having  been  expressed  as  regard-  the 
purity  of  the  oxygen,  a  sample  was  analysed,  and 
showed  only  traces  of  carbon  dioxide,  but  some 
8%  of  nitrogen.  In  a  bomb  of  540  cc.  capacity. 
and  at  a  temperature  of  15°  C,  and  a  pressor 
25  atmospheres,  we  should  have,  in  the  bomb,  at 
the  time  of  experiment : — 

16  85  gm.  of  pure  oxygen  from  cylinder 
l'30gm.  of  nitrogen  (impurity  in  theoxyg 
and0-42  gm.  of  nitrogen  in  the  air  in  the  bomb. 
If  the  whole  of  this  nitrogen  were  oxidised  to 
nitric  acid,  some  1,800  calories  of  heat  would  be 
liberated,  but,  obviously,  this  cannot  OCCQr. 
However,  the  experiment  was  made  of  burning 
cane  sugar  in  the  bomb,  under  the  usual 
conditions,  but  with  great  care  to  have  the  bomb 

free  from  any  acids  or  nitrates.      At  the  < ilusion 

of  the  experiment,  the  products  of  combustion 
were  bubbled  through  a  dilute  solution  of  caustic 
soda,  and  the  bomb  afterwards  washed  out  with 

this  solution.      Tin-  solution  was   then    tested    for 

idtrates,  and  0#025  gm.  was  obtained,  which 
was  equal   to  some  6  calories.     In  this  case  the 

amount    formed    w  •  (What    small,  but    il 


enough  to  -how  that   allowance  should    c-ruinly 
be   made    for    it,  in   calibrating  though  the 

calibrating  subs!  trogen,  i 

The   amount  of  nil 

naphthalene  or  bensoic  a<  ui  being  ii 

ted. 
The      sulphur,     in     the      actual      burning    of 
the    coal,   burns    to   sulphur   dioxide,  'nig 

2,250  calories  p--r  gramme,  while  it  U  ally 

allowed     for     as     sulphuric     and,     which     gi 
1,388  calorie-  per  gramme.      Again,  u  heii  .-ulphur 
i-  present  as  iron  pyrite,  the  combustion  "f  the 
imn  in  the  compound  give-  ri-<-  to   1,682  cal 
per  granitic 

i  ire 

specified,  in  most  text  books  is  25  atmosphi  i 
but    in     this     country,    where    thi 
expensive,  it  has  sometimes  been  the  custom  to 
u-e  a  less  pressure.     The  effect  of  thi.-  practice  on 
the  ultimate  heat  of  combustion  obtained,  I 

been  well  shown  by  .Mr.   !•'..  A.  Allcut  -t  in 

so  far  a-  it  affects  English  coals.  But  the 
Transvaal  coals  be!  mewhat  differently, 

■  uit,   probably,    of    their   high    pel  *.      "f 

ash. 

Car  a-  the  author  is  aware  tie-   work  of 
Vogt,  Ackermann,  Qredt  and  others^  in  invi 

og  tic-   ■■  I.  ••  i:t    Heat  of   Fusion  "t  - 
and  their  (<  Total  Smelting   Seat,"  has  not  !•■ 

considered  in    connection    with    COtJ   caloriinctry. 

With  a  pressure  of  25  atmospheres  the  author 
has  discovered  that  the  ashes  ol  most  a 

I  to  a  black,  solid  particularly  in  the 

Is    containing    some     I  •  ~>       ol  a-h.    the 
in  i-s  partaking   of   the    nature   ol  In 

some  Transvaal  coals,  however,  tin-  percent 

a-h  l-  SO  high  that    the    temperature   attained   in 

the  capsule  i-  not  sufficient  to  cause  fusion  of  the 
a-h.   while   lower   pressures   "t   oxygen    aln 

always  present  fusion.  The  ash  "t  ■  coal  is 
generally  either  a  potential  slag  "r  an  already 
formed  slag.  When  i  I  >_-  i-  melted  and 
solidifies  to  a  glass  tin-  latent  I  fusion  is 

not  given  out.      This  latent   heat    amounts 
from  85     130  calories   pei   gram    on  aul»t 

likely  to  form  the  a-h  ■ 

coal   having  an   ash  consisting  of  iron  - 

plus  a  little  alumina,  we  find  that  thfl  latent  1 

illl.  Suppose     ti 

contains    15      ot   ash,    we    have  in  tin. 

of  coal  tested  U  15  gi  im.  of  ash,  I 
•  of  fusion  of  1 2  1 

While   it  i-  possible  that   thi-  error  no 
avoided  by  careful  ex(ierimi 
that  the 


•  <;,  nd  I'm.  I   \ 

Neville  iluiiti; 
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identical,    if    the    tests    are    to    be    checked    by 
different  experimenters. 

Correction  for  Radiation. — The  radiation 
correction  appears  to  be  one  of  the  chief  sources 
of  error  in  testing  coals  by  means  of  the  bomb 
calorimeter,  and,  as  Mr.  Huntly*  points  out, 
great  care  should  be  exercised  in  calculating  such 
correction. 

Some  analysts  omit  the  radiation  correction 
altogether,  asserting  that  the  acid  and  iron  wire 
corrections  counterbalance  it.  In  certain  cases 
this  may  chance  to  be  true,  but  the  method  is  to 
be  deprecated  from  a  scientific  point  of  view, 
since  the  acid  and  iron  wire  corrections,  when 
testing  the  same  class  of  coal,  are  often  nearly 
constant  errors,  while  the  radiation  correction 
has  been  proved  to  be  a  very  variable  error. 
Others,  again,  after  allowing  the  water  in  the 
calorimeter  to  cool  through  the  same  interval  of 
time  as  was  required  to  attain  the  maximum 
temperature,  after  firing  the  coal,  add  to  the  rise 
in  temperature  the  whole  cooling  loss,  while 
some  add  only  half  this  quantity.  It  must,  of 
course,  be  remembered  that  the  bomb  test  can 
never  be  anything  more  than  a  comparative  one 
so  far  as  practical  conditions  of  fuel  burning  go, 
but  if  the  results  obtained  by  different  analysts 
are  to  agree,  within  fairly  narrow  limits,  some 
strict  method  of  standardisation  must  be 
enforced,  and  discrepancies  such  as  the  above  (in 
the  radiation  correction)  must  not  be  allowed  to 
occur.  Further,  if  the  results  obtained  are  to  be 
compared  with  calculations  from  formulae,  making 
use  of  a  proximate  or  ultimate  analysis  of  the 
coal,  the  greatest  possible  accuracy  should  be 
aimed  at  in  all  details  of  the  experiment. 

As  pointed  out  by  G.  N.  Huntly,  Preston f 
and  others,  any  methods  of  correcting  for 
radiation  which  do  not  take  into  consideration 
the  cooling  effect,  due  to  evaporation,  and  any 
other  constant  heating  or  cooling  effect,  are  not 
strictly  accurate.  A  formula  which  takes  these 
into  consideration,  and,  at  the  same  time,  gives 
probably  the  most  accurate  figure  for  the 
correction!  is  that  known  as  the  Regnault- 
I'faundler  formula.  In  order  to  apply  the  formula 
the  observed  temperatures  are  divided  into  three 
epochs  or  periods  known  respectively  as  the 
Initial  Period  (during  which  the  calorimeter 
lj usting  its  heat  condition  to  that  of 
the  air,,  and  losing  heat  by  evaporation),  the 
Main  >>,  Combustion  Period  (during  which  the 
heat  due  to  tin-  combustion  of  the  coal  is  being 
communicated  to  the  water  in  the  calorimeter), 
and  the  Final  Period  (during  which  radiation  is 
causing  the  thermometer  to  fall).     Each  of  these 

IOC.  'it. 

»  Preston  loc.  'it      Huntly  loc.  ':it. 

.    I.    li.Mvir  an'l  A    I ..     •  !•.  204, 


periods  should  contain  the  same  number  of  time 
intervals,  and  the  last  should  not  commence 
until  the  temperature  has  begun  its  steady  fall.* 
The  formula  is  as  follows,  and  the  method  of 
application  is  shown  below  :- 


C  =  NY  + 


Vj-V/  d0  +  dn 


e1-e 


+  2 


n 


1 

e -ye 


Where 

C  =  Radiation  correction  in  degrees  Centigrade. 
N  =  Number  of  Units  of  Time  in  the  Combus- 
tion Period. 

V  =  Rate  of  Fall,  during  Initial  Period. 

VI  =  Rate  of  Fall,  during  Final  Period. 

6  =  Mean  Temperature  of  Calorimeter  during 
the  Initial  Period. 

0j  =  Mean  Temperature  of  Calorimeter  during 
Final  Period. 

0O  .  .  .  0M  =  Temperature  at  the  end  of  the 
first  up  to  the  nth  time  unit  in  the 
Combustion  Period. 

An  example  is  given  below  with  the  full 
details  of  a  test  for  heat  of  combustion  of  the 
coal  the  analysis  of  which  has  already  been  given. 

A  Beckmann  differential  thermometer  was 
used,  which  was  found  to  be,  over  the  range  used, 
almost  exactly  correct  when  tested  against  a 
standard  fixed  zero  instrument.  The  amount  of 
iron  wire  used  was  4  in.,  giving  rise  to  34 
calories,  the  nitric  acid  and  sulphuric  acid 
corrections  giving  rise  to  24  calories,  the  amount 
of  water  used  being  2250  cc,  and  the  water 
equivalent  was  taken  as  778  cc,  making  a  total 
of  3,028  cc.  The  temperature  was  noted  at  one 
minute  intervals  during  the  initial  period,  at  15 
second  intervals  during  the  combustion  period 
(but  these  readings  are  plotted  as  one  minute 
observations)  and  at  one  minute  intervals  in  the 
final  period. 

Testing  of  Coal  for  Heat  of  Combustion,  by 
the  Bomb  Method. — 1  gm.  of  finely  powdered 
(80  sieve)  coal  taken. 

Total  water  equivalent  of  apparatus  =  3028  cc. 

Fine  iron  wire  ignition,  4"  used,  =  34  calories. 
(See  table  on  next  page.) 

i.e.,  6,961  calories  have  been  generated  by  the 
combustion  of  1  gm.  of  the  coal. 

The  heat  of  combustion  of  the  coal  is  therefore 
6,961  calories  per  gram,  fuel  burned, 
or  12,530  B.T.U.'s  per  lb.  of  fuel  burned, 
or  12*955  evaporative  units. 

If  the  temperature  readings  be  examined  it 
will  be  found  that  the  maximum  temperature  is 
reached  at  the  fifth  reading  after  ignition,  while 
the  sixth  shows  a  slightly  lower  temperature. 
The  author  has  found  this  to  be  the  case  in 
almost  every  one  of  a  large  number  of  tests  on 
coals  giving  similar  rises  in  temperature  which 
he  has  conducted.     The   radiation  correction,  as 

*  Preston's  "  Theory  of  Heat,"  lor.  sit. 
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Temperatures  at  one 
minute  intervals, 
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01 
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1 

[ron  wire  correction  —  34  calories 
Acids  correction       =21       ,, 

correction       =  58      ,, 
Total  heat  general 
-  3,038  x  2  318 

=  7,01  i)  calm 


6,96 1 


found  by  the   Regnault-Pfaundler   formula  was 
■031°C.       Making  the  correction    by   adding  the 
whole  loss  after  the  maximum   has  been  reached 
gives  a  correction  of  -0282CC,  while  the  addition 
of  Ao// this  quantity   gives,   of  course,  "0141  C. 
Since  the  total  water  equivalent  of  the  apparatus 
was  3,028  cc,    a  difference  in   temperature   of 
O'OFC  gives   3028   calories.      The   differ* 
between  tha  radiation  corrections,  as  obtained  by 
the  formula,  and  those  obtained  by  the  rough 
and  ready  approximation  methods  arc,  therefore, 
equivalent  respectively  to  8*48  calories  (  =  0  01  58 
evaporative  units)  and    16*96  calories  (  —  0*0316 
evaporative  units),  while  neglecting  the  radiation 
correction  altogether,  would    lead    to  an  error  of 
9357  calories,  or  0*174   evaporative  units.     It 
would  seem,  thi  .  that  the   lirst  approxima- 

tion gives  a  result  not  seriously  erroneous.  This 
agreement  appear.- to  be  quite  accidental,  how- 
ever, since  another  test  gave  2*16  I 
as  corrected  by  the  Regnault-Pfaundler  formula, 
and  2'193*C,  corrected  by  the  addition  of  the 
final  fall  through   the  aame  interval  ol  timi 

required  to  attain   the  maximum,  the  actual 
correction  bein^  in  the  fir-'  i    in 

the  second  073 — a  diti  '  to 


97  calories  or  0*188  evaporative  units,  while  the 
•it  of  the  correction    would    lead   to  an  error 
of  0"233  evaporative  anil         It  may  1 
hen- that  the  t<>tal  correction  for  iron  wire 
acid       5  •  "t  even  approximately 

counterbalance  tin-  tion,  the  former  being 

equivalent  to  0*108  evaporative  unit-,  so  that 
the  practice  of  assuming  the  oni 

counterbalance  tl ther  is,   from  both  scientific 

and  practical   points  of  new,  quite  indefensible. 
The  nitric  acid  correction  (using  -odium  carh 
solution  to  tin. it.-  the  bomb  washing! 
calories    per    gram,     in     the     test    pri 
tabnlated.      There   was   present    in    the   bomb 
washing  gram,    of    barium    tulpl 

(equal  I  .  but  thi-,  on  burning,  in 

practice   would    give   rise   to    sulphur    dioi 

whereas    it    l.urn-    to    sulphur    ti 

bomb,  and  tin-  combines  with  tie 

rin  sulphni  •  hat  the  trui  I  ion 


wou 
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■ 
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-nil  bur  di< 

(together  with    heat    d  Utliilig   of    the 
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COMBUSTION  CURVE  OF  Tabulated  Test.  Large  Diagram  shows  General  Appearance  of  Curve  of 
Thermometer  Readings.  Small  Curve  shows  Relative  Rates  of  Change  of  Temperature  at  Be- 
ginning and  End  of  Combustion. 


iron  wire,  and  to  the  oxidation  of  nitrogen)  from 
the  total  heat  generated  in  the  calorimeter.  In 
this  case  the  sulphur  correction  is  small,  but  in 
coals  containing  more  than  1%  of  sulphur  it 
becomes  important. 

The  heat  of  combustion  of  a  coal  may  be 
calculated  from  formula:.  The  heat  of  combus- 
tion of  the  coal  analysed  was  calculated  from  the 
Dulong  Mahler  and  Gouta]  formulas,  and  the 
results  obtained  compared  with  that  obtained  by 
actual  experiment,  with  the  following  results  : — 


(a)  Dulong 's  Formula* 

The    best    modification    of   this   formula,    for 
practical  purposes,  is 

X  =  3,100C +  29,000  (  H  -  9\+  2500S  -  600E 

AVhere, 

X  =  Heat  of  combustion  recpuired  in  calories 

per  gram. 
H  =  Weight  in  kilogrammes  of  hydrogen  present 

in  1  kg.  of  the  coal. 

I'lilUm's  "  Principles  Of  Metallurgy." 
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C  =  Weight  in  kilogrammes  ol  carbon  present  in 

1  kg.  of  the  coal. 
S  =  Weight  in  kilogrammes  of  sulphur  present 

in  1  kg.  of  the  coal. 
E  =  Weight   in   kilogrammes   of  moisture 

such)  present  in  1  kg.  of  the  coal. 
The  formula  which  check-  the  bomb  test  most 
nearly  is  : — * 

X  -  8080C  +  34,000     (  H  -  -)  4  2251  >S 

Using  the  complete  analysis  of  the  coal 
previously  dealt  with,  this  formula  gives  the  heat 
of  combustion  of  the  coal  as  7,439'6  calories  per 
gram,  of  coal  burned  (  =  13-84  evaporative 
units)  or  nearly  G'l)  more  than  that  obtained  by 
experiment.  It  appears,  then,  that  the  Dulong 
formula  is  not  successfully  applicable  to  the 
particular  sample  of  coal  under  consideration. 
Professors  Haas  and  Lordi  state  that  determina- 
tions by  this  formula  were  almost  always  within 
2%  of  the  heat  of  combustion  as  determined  by 
the  bomb  on  a  large  number  of  American  coals 
which  they  tested. 

(h)  Mahler's  Formvlo.\  \<  a  variation  of  the 
Dulong  formula,  taking  into  consideration  the 
amount  of  oxygen  and  nitrogen  present  in  the 
coal. 

Q1  =  8,100  C  +  34,500  H  -  3,000  (O  +  N 

100 
Since  O  +  X  (disregarding  ash  and  moisture) 

=  100-(C  +  H), 
substitution  of  this  expression  will  modify  the 
above  equation  to  Q1  -  1 1  1  C+  375  II     3,000 
where  Q1  is  the  required  heat  ol  combustion 

C  is  the  total  carbon  i  disregarding  ash  and 
II  is  the  hydrogen     I  moisture. 

This  formula  gives,  on  the  rod  under  considi 
tion,  a  heat  of  combustion  of 

7,014  calories  per  gramme 
or  12,626  B.T.U'8  per  lb. 
or  13*05  evaporative  units,  or  only  0 
greater   than   the    value   obtained    in    the    bomb 
calorimeter  test. 

(r)  The  Goutal  Formula,  which  makes  use  "t 
the  proximate  analysis  of  the  fuel,  is  stated  to 
"give  remits  within  1  of  the  experimental 
determination,  errors  of  2  being  quite  excep 
tional,"+  fails,  when  applied  to  the  coal  under 
discussion,  and  to  another,  the  proximate  anal; 
and  heat  of  combustion  of  which  the  author  baa 
been  al»le  to  obtain. 

The  proximate  analysis  "i   the  coal,  ol  which 
the  complete  analysis  ha-  b  i  n  given  was 
Fixed  carbon      5905     .       Ash  10  7 

Volatile  matter 27  80    .      Moisture    240 


•   Lord  and  i ' 
t    V    w 

/;,•  i  i»l.  \  w  ii.  ( 

;  Punoui  and  ',"!•  ■• 


Froi  Damour 

100 
v  .  where  C  is  ti 

present,  and    V   is  the   volati  In  this 

J.  and  the  : 
The  < kmtal   formula  is  Q  —  82 
<>  is  the  heat  of  combustion  required  (in 
per  gramme)  and  j  the   t 

from  C  and  V,  as  shown.   This  formula  .  539 

caloi  of  combottioo,  differii 

more  greatly  from  the  experimental  determination, 
than  that  resulting  from  Dul     |        irmula  (by 
.  in  fact).     A  second  coal,  •  by  this 

formula,  gave  7, 154  cal  >ri<  b  bile 

the  bom  |>ergi  unmc 

!    1"     . 

•mewhat    discourag 
especially  in   view  of  the 
in   American   coals,  while  the  simplicity  of  the 
determination   of   the  try    data    f. >r    the 

application  ol   the  Goutal  formula,  mig 
made  ii  -ul  check.     The  auth<  the 

"pinion  (which  is  shared  by  Others)  that  the  mote 

bituminous tls,  Buch  as  those  dealt  with  in  this 

paper,  will  nol  _  irdant  results,  with 

formulae,  as  those  containing  higher  pen 

of  fixed  carbon.     The 

the    Mahler    formula    is    (un 

hopeful  augury  for  the  future  application  of  this 

formulae  to  bituminous  coals.     At  best,  however, 

formula  are  only   approximately  while 

small  errors  in  analysis  may   render  them   quite 

u  tele 

The  ultimate  anal]  I  lions 

business,  bo  that  analysts  would  probably   pn 
to  ri-k  I  dorimetric  determi 

nations,  rather  than  expend  time  and  pet 

hips  in  vain)  upon  ultimate  analyses 

The  chief   points  of  the  paper  m  ij  be 

mari-ed  ai  foil    W  B  :  — 

1.   It  is  essential  to  select  the  sample  of   coal 
to  be  tested   with  the  greatest    [xmible  care,  in 
the  first  place,  >•<  that  it  shall  be  rej 
of  the  bulk,  and   th  mu-t    not 

during  the  impling  <  in  the  lal 

t< >r\  >  if  the  results  obtained  by  different 

are  |  within  i ..in-.w    lii: 

2    A  c  ireful  f  I  be  method 

ng   with   the   bomb  calorimeter  a^ 
radiatioi 
other  [ess  important  di  I 

i  .'•]>' 

instrument  in  il  li  ible 

Its  iii  the  fa  unskil 

w  1 1 1  . 

inon 


fins 
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4.  It  is  obvious,  for  commercial  reasons,  that 
some  approximate  method  of  computation  will 
have  to  be  employed  tor  these  corrections,  but 
methods  of  approximation,  before  being  allowed 
to  pass  as  standard,  should  be  closely  scrutinised 
in  the  light  of  the  results  obtained  by  some  such 
formula  as  the  Regnault-Pfaundler.  In  no  case, 
however,  should  these  corrections  be  neglected,  on 
the  assumption  that  they  balance  one  another. 

The  author  is  at  present  considering  methods 
of  approximation  which  will  give  fairly  accurate 
results,  or,  at  least,  in  which  the  error  involved 
shall  be  as  nearly  constant  as  possible.  This 
investigation  involves  the  performance  of  a  large 
number  of  tests,  under  differing  atmospheric 
conditions,  and  using  different  classes  of  coal. 

5.  It  is  suggested  that  it  would  be  to  the 
interest  of  all  concerned  in  the  testing  of  coals, 
to  standardize  fully  the  method  of  procedure, 
and  that  further  ultimate  analyses  of  samples  of 
representative  Transvaal  coals,  together  with  the 
analysis  of  their  ashes,  might  well  be  undertaken 
or  financed  by  the  Government,  or  some  other 
interested  corporation. 

In  conclusion,  the  author  wishes  to  tender  his 
thanks  to  Dr.  Moir  for  his  co-operation  in  the 
matter  of  nitric  acid  estimation,  to  Mr.  Whitby 
for  the  ultimate  and  proximate  analyses,  and  for 
the  samples  of  coal,  to  Professor  Wilkinson,  and 
Messrs.  Hendry,  Moon  and  Estill,  for  their 
interest  and  assistance. 

The  President:  This  is  a  paper  of  most 
unusual  interest,  and  I  am  sure  you  will  thank 
Mr.  Murray  for  it  very  much.  I  hope  that  by 
the  time  the  paper  is  printed  the  author  will  be 
able  to  give  us  some  data  on  the  question  of 
sampling,  which  in  the  opinion  of  many  people  is 
of  great  importance.  Unless  the  sampling  error 
can  be  brought  down  to  1  /  it  is  of  no  use  to  try 
and  get  the  bomb  error  down  to  1  /.  I  hope  all 
the  members  of  the  Engineering  Standards  Com- 
mittee, mentioned  in  the  annual  report,  will  come 
forward  and  give  us  their  views  on  this  important 
matter.  I  hope  myself  to  be  able  to  make  some 
contribution  on  it  after  it  is  printed,  later  in  the 
year,  when  I  am  in  a  position  of  "  greater  free- 
dom and  less  responsibility." 

Mr.  Jas.  Gray,  F.I.C.  (Member):  I  have 
much  pleasure  in  seconding  the  vote  of  thanks  to 
the  author  for  his  extremely  interesting  paper, 
which  comes  at  a  time  when  the  question  of  the 
correct  manipulation  of  the  Mahler  bomb  is 
occupying  the  minds  of  many  of  the  local 
analysta  and  others  interested  in  the  matter,  and 
in  BOBM  nay  be  said  to  be  developing  into 

B  nightmare. 

Not  having  had  an  opportunity  of  studying 
the  author's  paper,  I  do  not  feel  in  a  position  to 


discuss  any  of  the  points  which  he  raised,  but  I 
hope  to  do  so  at  a  future  meeting. 

As  we  "  experts"  all  hold  very  decided  opinions 
on  the  question  of  coals,  I  anticipate  that  the 
opportunity  to  ventilate  these  views  will  be  taken 
advantage  of  and  extremely  interesting  and 
perhaps  forcible  discussion  will  result. 

Prof.  J.  A.  Wilkinson  (Member  of  Council): 
There  are  two  points  in  this  paper  which  I  think 
are  worthv  of  immediate  notice.  The  first  is  the 
question  of  a  standard  heat  unit,  which  has  been 
raised  by  Mr.  Murray,  with  a  suggestion  for  a 
definite  spelling  to  indicate  different  units.  As 
is  well  known  different  sizes  of  units  have  been 
used,  which  has  made  thermo-chemical  literature 
somewhat  confusing.  The  three  in  common  use 
are  known  respectively  as  the  large  calorie,  the 
small  calorie,  and  the  middle  calorie.  The  first 
named  represents  the  amount  of  heat  required  to 
raise  1  kgm.  of  water  from  0"  to  1*  C.,and  would  be 
better  named  the  kilogram  calorie.  The  second 
would  represent  the  gram  calorie,  and  the  middle 
calorie,  used  chiefly  by  Prof.  Ostwald,  represents 
the  amount  of  heat  required  to  raise  1  gm.  water 
from  0*  to  100°  C.  The  relation  between  these 
is  usually  represented  thus  : 

1  Kal=10  K=  1,000  cals. 
In  addition  to  these,  as  already  mentioned  in  the 
paper,  is  the  Commercial  British  Thermal  Unit. 

The  other  point,  which  occurred  to  me  whilst 
the  paper  was  being  read  is  that  sufficient  account 
has  not  been  hitherto  taken  of  the  purity  of  the 
commercial  oxygen  used  in  making  the  combus- 
tions. It  is  a  well  known  fact  that  the  two 
chief  methods  of  preparing  commercial  oxygen 
are  such,  that  the  oxygen  is  liable  to  contamina- 
tion with  nitrogen  in  greater  or  less  amount.  It 
would,  therefore,  be  useful  if  some  further 
analyses  could  be  given  of  the  oxygen  sold  in 
cylinders  in  this  country. 

Mr.  E.  J.  Laschinger  (  Vice-President) :  It  is 
a  long  time  since  I  have  had  to  do  with  chemical 
analyses  and  laboratory  tests  on  the  physical 
properties  of  coal,  but  to  the  engineer  the 
practical  point  of  these  determinations  is  to  know 
how  much  variation  in  results  may  be  expected 
in  determinations  made  by  different  analysts, 
whether  5%  or  more. 

Coal  is  now-a-days  generally  bought  on  a 
specification  as  to  the  properties  of  the  coal 
supplied,  and  there  are  guarantees  and  penalties 
to  ensure  compliance  with  the  standard  specified. 
It  is  therefore  well  to  know  what  degree  of 
accuracy  can  be  depended  upon  when  a  reputable 
analysist  makes  his  report,  and  the  accuracy  of 
his  figures  should  not  be  open  to  question  by  any 
large  margin  of  uncertainty. 


June  191, 


W.  R.  Poult 


From  the  scientific  point  of  view,  the  determi 

nation  of  the  calorific  value  is  most  interestii 
it  involves  one  of  the  moat  difficult  measure- 
ments known,  that  is  the  measurement  of  1 
Distance,  time,  forces,  mechanical  work  and 
power  can  be  very  accurately  measured,  bnt  heat 
is  so  elusive  and  so  difficult  to  determine  and  has 
so  many  outlets  that  it  is  even  to-day  the  most 
uncertain  element  in  scientific  accuracy,  A 
great  deal  of  discussion  centres  upon  the  accurate 
measurement  of  heat  because  of  these  difficulties, 
and  I  am  gald  to  see  that  the  subject  has  aroused 
a  great  deal  of  interest  to-night,  and  that  our 
local  analysts  have  taken  this  matter  up. 

It  is  also  fairly  well  known  that  our  South 
African  coals  have  peculiar  properties  which  have 
caused  a  great  deal  of  trouble  and  have  been  the 
subject  of  much  discussion  not  only  here  but 
abroad. 


THE  AMALGAMATION    OF  GOLD   I\ 
BANKET  ORE. 


(Read  at  March  Meeting,   1011.) 
By  W.  R.  Dowlinc,  M.I.M.M.  (Vice-President). 

DISCUSSION. 

Mr.  Jas.  E.  Thomas  ( if  ember  of  Council)  : 
Having  now  had  over  four  months  experience  at 
The  Simmer  Deep-Jupiter  Joint  Plant  of  the 
system  of  amalgamation  brought  before  you  by 
Mr.  W.  R.  Dowling,  I  venture  to  think  that  ;i 
comparison  of  results  under  the  old  and  new 
systems,  together  with  a  few  remarks  thereon 
might  prove  of  interest. 

The  following  will  serve  to   show  the    position 
of  affairs  under  the  old  system  from  1st    Septem 
ber  to  31st  December  1910  : — 
Average  number  of  stamps  running 
,,       aperature  of  mill  screening 
,,        ratio  of  water  to  ore  in  mill 
,,        duty    per    stump    per    ill 

runnning  hours 
,,       tons  crushed  per  day 
,,        number  of  tube  mills  run 
ning  (22  ft.  x  5  ft.  <i  in.) 
,,       number  of  nominal  crush 

ing  units  in  use* 
„       amalgamating  plate 
in  use 

The  plates  placed  in  trout  of  each   mortar   box 
in  the  usual  manner,  accounted  for  3,351    sq.   it. 
of  the  plate  area.   The  tube  mill  circuit  contained 
the  remaining  plates  (shaking)  having  an 
1,925  Bq.  ft.  and  a  grade  of    1"        The  pulp 

(    \  nominal  •  Yunhiux  unil  it 

weigh!  ■>?  i.  '.'"  Mi.  lint  in  i 

ininul 

o,  W.  a.  0*ldeoott,  tin.  / 


00461  in. 
5*75  to  1 

9  159  ; 

•_',  1  25  • 


.MM- 


5,276    K|.   ft 


flowing  over  the  latter 

liquid  to  1  oi  solids. 

The  grading  analyses  ol  the  diffn 
as  follows  :  — 

41-30     1416 

11  15 
11-00 


16-74 


% 


.pie 

( yanide  pulp 

ad  original 
d  residue 
Slime  original 
Slime  residue  —         —         — 

The  extraction  bj  amalgamation 
the  gold  in  the  ore  sent  to  the  mill,  by  cyanic1 
"1  67     ol  the  gold  in  the  cyanide  pulp  and  the 
total  extraction  93    S        F  the  g  Id  in  ti 

A>  pointed  OUt  l>y  the  author,  t: 

the  disadva  I  Limiting  (1)  the  coan 

which  the  ore  could  be  crushed  and  (2)  ti. 
of  water  to  .  account  of  the  effect  00   the 

mill  tables.  It  also  reduced  the  capacity  ol  the 
stamp  mill  as  stamps  had  to  be  hung  to  allow  of 
plates  being  dn — d  during  which  operation 
crushing  was  liable  to  be  -  I. 

During  January  and  February  of  thi>  year  the 
the  amalgamated  tablet  I  from   the 

mill  some  b     _      tied  and  others  used   for  the 

osion    of   the   tube   mill    plant,    which   was 
already  under  way.   Prom  1-t  March  to  31st  May 
l'Jl  1  the  following  was  the  position  viz  :  — 
Average  number  of  stamps  running 

,,      aperture  of  mill  screening 

,,      ratio  of  water  to  ore  in 

mill  ..     5*17  to  1 

duty    j  up    per    24 

running  boon  ...      I1 

tons  crushed  pi 

numbi  tube 

mills  runni  1" 

rage  number  of  N    I 

581*6 
■  _  1,700  -j.  ft. 

The   plate   an  of  tin  \ry 

plates  per  tube  mill  with  ■  grade  of   lv         All 
the  amalgamating  tables  in  the  •-tamp  mill  wi 
removed   and    replaced    with    short 
tables   covered    with    ,;    in.   steel   p 
ratio  ot  liquid  to  solid   in  the  pulp  Mown  - 
the  amalgamating  tables  in  the  tuln-  mill  circuit 
i-  about   I ■  1  to  ! .     1  hiring  tfa 
ing  — 


Ullple 

1  1  I 

11 

— 

inide  pulp 

15 

1  original 

>.Uli|    le-ldllc 

— 

Slime  original 

Klin 

— 

— 
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The  extraction  by  amalgamation  was  55*52% 
of  the  gold  in  the  ore,  by  cyaniding  87  03%  of 
the  gold  in  the  cyanide  pulp,  and  the  total 
extraction  94'23%  of  the  gold  in  the  ore. 

Daily  pannings  of  samples  of  the  cyanide  pulp 
and  sand  originals  showed  the  presence  of  free 
gold  in  small  quantities  but  no  amalgam.  Care- 
ful panning  of  the  residue  samples  failed  to 
detect  any  trace  of  free  gold.  As  might  be 
expected  the  value  of  the  sand  original  samples 
was  slightly  higher  than  with  a  corresponding 
value  of  the  cyanide  pulp  under  the  old  system 
but  this  in  no  way  affected  the  residue  which 
show  a  considerably  lower  value  due,  no  doubt, 
to  the  greater  degree  of  fineness  to  which  the 
pulp  in  the  latter  period  was  crushed.  The 
original  and  residue  values  of  the  slime  remained 
practically  as  before. 

The  consumption  of  mercury  under  the  new- 
system  is  from  one-quarter  to  one-third  of  what 
it  was  under  the  old  method  of  working.  As 
mentioned  by  the  author  the  ratio  of  liquid  to 
solid  in  the  pulp  passing  over  the  stationary 
amalgamating  tables  is  of  the  utmost  importance 
so  that  it  will  be  found  advisable  to  use  clean 
water  when  available  for  diluting  the  pulp  instead 
of  slime  contaminated  water  from  the  overflow  of 
the  tube  mill  classifiers,  especially  as  the  supply  of 
clean  water  is  much  more  likely  to  be  regular. 

With  regard  to  the  author's  statement  about 
the  amount  of  gold  locked  up  in  mill  plates  in 
the  ordinary  way,  it  seems  to  me  that  a  consider- 
able quantity  of  free  gold  will  always  be  in  the 
tube  mill  circuit  in  the  new  systen,  which  would 
have  previously  formed  part  of  the  locked  up  gold, 
so  that  the  benefits  derived  from  scaling  plates 
may  not  be  quite  as  great  as  depicted  by  the 
author.  In  conclusion  I  wish  to  thank  Mr.  Mac- 
gregor,  General  Manager,  The  Simmer  Deep  Ltd., 
for  permission  to  publish  the  above  figures  and 
remarks. 

Mr.  H.  J.  Filmer,  Jr.  (Associate)  -.  The 
author  is  to  be  congratulated  on  his  paper,  not 
merely  for  the  extensive  review  of  the  modern 
method*  of  classification  for  the  increased  effici- 
ency of  amalgamation,  but  also  for  the  compari- 
son of  pre-war  means  of  extraction  with  those  of 
the  present  time. 

Though  his  paper  may  not  be  open  to  any 
severe  criticism,  there  are  however  one  or  two 
points  which  may  be  considered  in  the  discussion. 
On  page  416,  mention  is  made  of  the  metallic 
iron,  which  is  produced  from  the  wear  of  shoes 
and  dies  and  from  other  sources.  A  fairly  large 
proportion  of  metallic  iron  finds  accommodation 
in  the  crevice.,  of  the  launders,  but  for  that 
which  ie  ,till  in  circuit,  no  reliable  means  of 
elimination  appear  to  be  employed.  With  the 
modification  of  some  of  the  present  arrangements 


in    the    tube    mill  circuits,  better  amalgamation 
should  be  obtained. 

The  arrangements  as  given  in  diagram  "  E  " 
appear  to  call  for  a  little  alteration.  To  prevent 
chips  of  pebbles  and  iron  which  pass  through  the 
screen  of  the  pebble  eliminators  from  scouring 
the  plates,  I  suggest  gravitating  the  effluent  of 
the  tube  mills  direct  to  the  elevator.  The  un- 
amalgamated  pulp  is  then  elevated  to  the  first 
cone  or  dewaterer,  the  overflow  going  to  the  two 
safety  cones  and  the  underflow  of  these  safety 
cones  over  the  plates.  The  coarse  material  likely 
to  cause  scouring  of  the  plates  and  increasing  the 
amount  of  amalgam  in  the  circuit  would  thus  be 
intercepted  and  returned  to  the  tube  mills.  In 
addition  the  screen  of  the  pebble  catcher  might 
be  of  finer  mesh  say  36  holes  to  the  square  inch 
with  a  small  stream  of  water  playing  on  the 
catcher,  thus  further  reducing  the  coarse  material 
to  be  dealt  with  by  the  tube  mill. 

It  seems  impossible  to  entirely  prevent  iron 
from  entering  the  tube  mills,  but  much  could  be 
done  if  iron  in  the  shape  of  drill  ends,  hammer- 
heads, etc.,  were  kept  out  of  the  ore  by  the 
underground  men.  It  is  really  surprising  what 
an  amount  of  iron  does  find  its  way  into  the 
mortar  boxes  with  the  ore.  Another  source  of 
iron  is  from  the  wear  of  cams  and  tappets.  This 
could  be  caught  under  the  came  shafts.  All 
iron  introduced  into  the  pulp  finally  reaches  the 
amalgam  room. 

It  seems  that  unnecessary  expense  is  incurred 
by  causing  the  cyanide  works  to  deal  with  the 
large  volumes  of  water  used  in  milling.  It  should 
be  possible  to  tap  slimy  water  from  the  launders 
before  entering  the  slime  collectors  and  gravitate 
this  back  to  the  mortar  boxes  to  be  used  as  feed 
water.  This  slimy  water  would  not  cause  incon- 
venience where  coarse  crushing  obtains. 

The  statement  that  amalgamators  wish  to  pre- 
sent a  uniform  bright  service  over  the  plate  is 
undoubtedly  true  ;  if  rather  than  allow  the  shift- 
man to  give  a  forward  thrust  across  the  plates 
with  the  whisks,  an  upward  circular  movement  be 
given,  this  will  be  found  more  beneficial. 

It  might  also  be  stated  that  the  copper  plates 
of  the  present  day  are  made  of  too  thin  sheet 
copper,  this  being  apparent  when  steaming  the 
plates,  as  they  undoubtedly  show  an  inclination 
to  buckle,  notably  at  the  sides,  thereby  not  ensur- 
ing an  even  flow  of  the  pulp  down  the  plate. 

lite  following  contributions  to  the  discussion  on 
litis  paper  vjere  made  by  Members  of  the 
Institution  of  M i tting  and  Metallurgy  at  a 
meeting  in  London  on  April  26,  1911,  and 
are  printed  by  arrangement. 
Mr.    G.   T.    Holloway  :     In    introducing   the 

paper,    pointed   out  that   Mr.    Dowling's   official 
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position  in  connection  with  the  Consolidated  Gold 

Fields  of  South  Africa  rendered  Lis  paper  directly 
or  indirectly  representative  of  the  most  ap  to 
practice  in  reduction  work  in  that  country.     The 
methods  referred    to   in  the  paper  were  respon 
sible  for  the  recovery  of  £20,000,000  worth   ol 
gold  per   annum,   about    two-thirds   of   the  total 
output  of  the  Rand,  which,  it  should    be   remem 
bered,  accounted  for  somewhat  over  our  third   of 
the  world's  output. 

The  introduction  of  modern  machinery  hud 
resulted  in  the  possibility  of  treating  material 
previously  unworkable,  and  such  modifications 
had  been  made  in  the  principal  departments  of 
the  reduction  plant  that  practically  every  unit  in 
the  reduction  mills  on  the  Rand  had 
remodelled  during  the  last  20  years  and  substan- 
tially altered  during  the  last  three  or  four  v 
The  sketches  on  pp.  4,  5,  6,  and  14  showed,  in 
the  form  of  diagrammatic  flow  sheets,  the  present 
working  on  three  or  four  of  the  largest  mines, 
and  certain  suggested  changes  in  these  and 
others.  Mr.  Dowling  had  also  given  an  interes- 
ting historical  description,  although  a  very  brief 
one,  of  progress  in  milling,  etc.,  and  particularly 
of  changes  in  methods  of  amalgamation.  These, 
as  indicated  by  the  title,  naturally  took  first  place 
in  his  paper,  so  that  he  had  almost  ignored  the 
question  of  cyaniding,  although  that  'also  had 
been  the  subject  of  enormous  medication,  and  thv 
President  would  no  doubt  allow  cyaniding  to  be 
included  in  the  discussion  in  bo  far  as  it  was  con- 
nected with  the  question  of  amalgamation. 

The  cyanide  process,  introduced  in  1890,  had 
revolutionised  gold  ore  treatment  ;  while  the 
slime  treatment,  introduced  by  Charles  Butters 
and  J.  1!.  Williams  in  1894,  had  led  to  sub 
stantial  alterations  in  the  arrangement  of  both 
amalgamating  tables  and  cyaniding  plant  aft( 
considerably  simpler  preliminary  treatment  than 
previously. 

Perhaps  the  matter  which  was    most    likely   to 
lead  to  discussion    wis    the   arrangement   ol    tin- 
amalgamating  tables,  and  it  was   interesting  to 
see  throughout  the  paper  that  the  abandonment 
of  many   of   the   shaking   plates  in  the  tube   mill 
circuit  and  their  replacement  by  stationary  pi 
together   with   other   alterations    in    the    amal 
gamating  arrangements,  had  resulted,  Dot  mere!} 
in  a  saving  in  plant  and  a  better  control   <>t   the 
extraction,  but  in  a  distinct  improvement   in  the 
total  recovery  of  gold,  together  with  a  decn 
in  cost.  In  the  Simmer  and  Jack  plant, 
on  p.  121,  a  better  extraction  was  being  effecting 
with  only  18  stationary    plate,   in    the   tube    mill 
circuit,  in  place  of  the  former   64    battery  p 
and  30  shaking  tube  mill  plates.     In  thai  plant. 
the    point    had    been    n  iched    where    il 
attempted  onlj  to  catch  the  gold  which  n 


in   the 

red: 

Bumptio  luction  in  the 

lostantial  saving  in  thi  am 
up.  The  latter  might  be  taken  at  l  -  .  ..  ft. 

"i  plate  id  the  i  ment  of  the  amal 

gamating  plant  might,  ted  on  |  suit 

in  the  n  i  much  i  u,,rt 

'• 

The  improved  sand  and  slime  treatment  which 
wa>  introduced  in  Smith  Africa  in  1904  I 
evolved  from  the  work  carried  out  in  Western 
Australia  during  the  South  African  War,  and 
followed  up  in  South  Africa  when  active  w.-rk 
■minenc.d  there  in  r.'i'J  It  ha  I  led  t-> 
the  almost  total  abandonment  of  inside  amal 
gamation  in  the  batter]  I  the  pi  the 

amalgamating  tab! 

Mr.  Fearnside  Irvine  said  that  the  piper  ■ 
"t  considerable  interesl  a>  showing  the  develop 
ment  of  amalgamation  on  the  band.    The  author 
in   the   first   place   described    historically    what 
happened   on   the  Rand,  in  what  he  termed  the 
rly  days'  ;  but  he  quoted  from  .1.    S.    Curtis, 
who  wrote  in  1894  that  with  a  900-meah 
which  would  l><-  termed  a  30-meah  now-a-d 
•very  by  amalgamation  was  over  60        Tl 
results   were   supposed  to  be  obtained  without 
cyaniding  ;  but  as  cyaniding  x         I  ibliahed  on 
the  Rand  in  1890,  it   was  t<>  be  presumed  tl 
Mr.  Curtis  was  writing  of  a   period   before  that 
date.     Be  that  as  it  might,  it  was  interesting  t'. 
note  that  this  i'  rery  by 

amalgamation    was   nol  led    by   the  most 

modern  practice  in   fine  grinding  on  the  Rand 
to  day. 

The  whole  trend  of  the  author's  paper  was  to 
show  the  cha   _        oade  bj    the  introduction 
tube  mills  and  fine  grinding  into  th>-  work 
amalgamation.  This  he  did  by  citing  the  | 
at  different  mills. 

He   advocated   the  abandonment  ■  •!   the  null 
plate  entirely,  and  also  would  eliminate  an)  pi 
in    the   circuit   between    the   classifiers  and  t  1m- 
cyanide  plant,  stating  that  ii  \\  i-  nm. 
have  these  provided   the   tube  mill  i 
made   of    proper    size    and    ■  rily 

arranged.      Att>-r  discu 

doing  tin-,  he  put  i  on  the  last  page,  in 

i  crushing  and 
am  ilgamating  in  the  tube  mill. 

In     thi  jiam     it     would    I- 

hydraulii  ipitxlutten,  as  thi  j 

often  tei  med,  were  don 

placed  tic  i'  h  u| the  tube  mill  cone,  wh 

fitted  with  a  diaphragm.      I 
phragm  the 
and  diaphragm   but 
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attempt  made  to  introduce   a  rising   current  of 
water. 

The  overflow  from  this  tube  mill  cone,  or  for  that 
matter,  from  two  or  more  tube  mill  ones,  went 
into  another  cone,  the  underflow  from  which 
went  on  to  the  tube  mill  plates  along  with  the 
pulp  from  the  tube  mill,  the  overflow  from  this 
second  cone  passing  direct  to  the  cyanide  works 
without  any  further  attempt  at  catching  fine  gold 
or  amalgam. 

The  tailings  from  the  tube  mill  plates  ran  into 
a  pulp  elevator  and  were  returned  to  the  first 
cone,  so  that  this  cone  not  only  dealt  with  the 
current  product  from  the  mill,  but  with  the 
whole  of  that  product  returned  over  and  over 
again  until  it  was  fine  enough  to  go  through  the 
overflow  to  the  second  cone,  whence,  as  before 
stated,  the  second  overflow  went  to  the  cyanide 
works. 

In  another  portion  of  the  paper,  the  author 
stated  that  the  doing  away  with  the  mill  plates 
and  the  fine  pulp  plates  enabled  a  very  much 
smaller  quantity  of  water  to  be  used,  as  the  ratio 
of  water  to  ore  could  be  reduced  to  45  to  1  with- 
out ill  effects,  provided  the  launders  had  suffi- 
cient grade  to  carry  pulp  of  this  consistency.  He 
did  not  say  what  this  grade  would  be,  but  stated 
that  it  was  necessary  that  particular  care  should 
be  taken  to  have  the  launders  smooth  and  with- 
out break  in  their  surface,  and  recommended  that 
concrete  should  be  used  for  this.  Here  it  might 
be  suggested  that  experience  in  the  use  of  con- 
crete in  launders  had  shown  that  it  was  necessary 
to  make  this  of  reinforced  concrete  ;  that  was  to 
&ay,  the  launders  should  not  be  lined  with  plain 
concrete,  but  with  concrete  in  which  ordinary 
screening,  say,  4  or  3  mesh  screening,  was  em- 
bedded. This  prevented  the  concrete  from  crack- 
ing, made  it  much  stronger  and  ensured  it  against 
cracking  even  when  left  dry,  thus  making  a 
better  job. 

The  size  of  plates  which  the  author  finally 
recommended  was  certainly  startlingly  small,  and 
it  would  be  considered  by  many  reduction  men 
that,  notwithstanding  all  the  advantages  which 
were  claimed  for  the  reduction  of  plate  area  in 
the  way  of  saving  of  capital  in  installation,  in 
gold  held  by  the  plates,  and  the  reduced  cost  of 
operation,  th^re  was  considerable  risk  run  in  cut- 
ting the  area  down  to  such  a  low  figure. 

He  stated  that  the  average  consistency  of  tube 
mill  pulp  w.i.-,  ttbunt  55%  water  and  45%  commi- 
nuted ore,  and  he  furthermore  said  that  pulp  of 
thi.-s  consistency  could  be  carried  over  amalgamat- 
ing plates  which  had  a  grade  of  2\  in.  per  ft.,  or 
',  with  perfectly  satisfactory  results  as  far  as 
amalgamation  wa;  concerned.  From  these  state- 
in  ,-nta  it  would  appear  that  in  diagram  No.  5 
about  4'5  tons  of  water  would  be  used  in  the 


stamp  mill  per  ton  of  ore  crushed,  and  that  the 
whole  of  this  pulp,  with  this  amount  of  water 
mixed,  would  run  into  the  tube  mill  cone ; 
that  there  it  wTould  be  de-watered  until  it  con- 
sisted of  IT  water  to  1  of  ore,  that  this  pulp 
would  be  ground  in  the  tube  mill :  passed  up  to 
the  tube  mill  plates  :  re-elevated  by  the  pulp 
elevator,  and  passed  back  into  the  tube  mill  cone, 
which  would  then  necessarily  be  filled  with  pulp 
consisting  of  a  mixture  of  4*5  to  1,  +  lT  to  1 
returned  from  the  tube  mill. 

This  seemed  to  be  somewhat  thick  for  proper 
separation  of  the  slimes  from  the  sands,  and  as  no 
spitzlutten  were  used  it  would  seem  to  the 
speaker  very  possible  that  a  considerable  amount 
of  fine  gold  and  amalgam  would  be  carried  away 
by  this  dense  water  to  the  cyanide  works. 

It  would  be  interesting  to  know  what  saving 
in  total  reduction  costs  this  curtailment  of  the 
total  amount  of  water  in  circulation  was  going  to 
make,  especially  as  the  author  stated  that  the 
total  consumption  of  water  would  not  be  reduced ; 
that  was  to  say,  he  admitted  that  the  make-up 
water  for  the  reduction  plant  would  still  remain 
about  the  same  as  before.  Probably  most  reduc- 
tion men  would  prefer  to  use  the  small  additional 
power  required  to  circulate  the  extra  quantity  of 
water  ratner  than  take  the  risks  incurred  by  this 
method. 

It  would  also  be  useful  to  hear  from  the  author 
why  he  considered  the  spitzlutten,  which  had 
done  such  very  good  work  in  the  past  and  which 
were  accepted  as  a  portion  of  every  reduction 
plant  today,  should  be  done  away  with  and  the 
tube  mill  cones  alone  relied  on  to  satisfactorily 
separate  sands  and  slimes. 

As  far  as  the  elimination  of  the  mill  plates  was 
concerned  this  was  now  accepted  as  the  best 
modern  practice. 

It  was  also  accepted  as  the  best  modern  prac- 
tice that  all  amalgamation  should  be  done  in  a 
building  separate  from  all  other  operation  of  the 
reduction  process,  so  as  to  enable  the  best  atten- 
tion to  be  given  to  the  dressing  and  working  of 
the  plates,  and  to  eliminate  at  the  same  time 
as  far  as  possible  any  chances  of  theft. 

With  those  portions  of  the  paper  all  up-to-date 
reduction  men  would  agree  ;  but  the  question  of 
the  sweeping  reduction  of  area  in  the  plates  and 
the  restriction  of  the  amount  of  water  used, 
required  further  elucidation. 

It  would  ba  useful,  therefore,  if  the  author 
would  provide  replies  to  the  following  questions  : 
How  many  tons  per  24  hours  does  he  consider 
can  be  crushed  by  a  1250  lb.  stamp  through  a 
9-m.jsh  screen,  with  the  addition  of  4|  tons  of 
water  to  each  ton  of  ore  ? 

What  grade  of  apron  plate  will  be  required  to 
collect  the  discharge  and  lead  it  to  the  launders  • 
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"What  grade  of  launders   will   lie   required 
carry  this  pulp  to  the  tnbe-mil]  cone  :  and, 
delivered    it    there,    will    any  further   water    be 
added    to  any   of  the  tube-mill   c 
make  the  pulp  more  liquid  1"  the 

cyanide  works 

What  form  of  pulp  elevator  will  rod 

what  power  will  this  elevator  take  to  drive  it.  in 
terms   of   tons  of   tube  mill   pulp  elevated 
returned  to   the   tube-mill   rone,    to   can 
practice  in  accordance  with  the  Diagram  X" 

Mr.  S.  J.  Truscott  -aid  they  must  all  admit 
this  was  a  most    important    paper.       Then-    .. 
principles  contained    in    it    which  were  far-reach- 
ing.    .Mr.  Dowling  -poke  about  the  percent 
obtained     by    amalgamation,     and    one    would 
naturally  take  it   that   this    percentage  was  with 
reference  to  the  original    value  of  the  ore,  hut 
this  was  never  actually  stated  in  the  paper.      He 
recalled  that  in    1894    Mi.    Curtis   recorded  that 
60%  was  obtained  in   the  early  days  by  am 
roation,  this  figure  being  undoubtedly  referred  to 
a   figure    representing    the   original    value    oi  the 
ore.      In  this  paper,    however,    where  percent 
pertaining  to  recent  work  were  given,  it   was   not 
stated  to  what  values  these   percentages  referred. 
He,  the  speaker,  did  not  think   that  on  the  Hand 
such    percentages    necessarily    referred    to   the 
original  value  of  the  ore,  though   this  was  natur- 
ally the  true   basis:   they  sometimes   were  given 
in  terms  of  the  total  bullion  obtained. 

The  essential  question,  however,  raised  by  tin- 
paper  was  that  which  concerned  the  relative 
parts  to  be  played  by  amalgamation  and  cyanida- 
tion.  He  thought  they  would  agree  with  him 
that  the  determination  of  this  question  depended 
very  materially  upon  two  factors.  It  depended 
upon  the  factor  of  the  ore's  nature  and  to  some 
extent  upon  the  bias  of  those  who  were  eng 
in  its  treatment.  With  regard  to  tie-  nature  ol 
the  ore,  it  might  be  said  that  gold  ores  naturally 
fell  into  two  classes:    th  -  in  which  the 

gold  was  free  and  open  to  amalgamation, 
those  in  which  it  was  so  imprisoned,  either  by  in 
intimate  connection    with    the   matrix   or    bj 
chemical  combination,    that    an    adequati 
Hon  was   not  to  be  obtained  by  amalgamation 
The  ore  in  most    of   the   gold  mines  of  the  « 
belonged  to  that  class  where  the  gold  was  free, 
and  he  thought    it    would    not    be  disputed    that 
the    banket    ore,    belonged    to    that   cl  I  In 

support    of    this    statement     he    would    read    an 

extract  from  the  paper  read   by    Mr.   Curtis,  in 
I -mi,    before   the   Chemical   an  I    Metallurg 

Society  of  South  All  i< 

•'  The  gold  in  tin-  I;  rod  banki 
coated  with  substances   which   prevent 

mi:-.  \"1    II' 
I'!' 


with  mercui 
the  Kind  bUlpfa 

A:  ■  .  in  tin  it- 

I 

i  : 

the  whole  met 
however,  the  1 1  ity  with  which 

gold,  when  liberated  from  Rand   ■ 

.  that  the  I 
whei  gold   is  primarily  free,  it  beeoi 

intei  r  hat  other  i 

doing. 

At  the  Ala-k  well   th-  i   from 

7<»  to  75      of   the  4   the   ore   by 

ama  -n.    the    remainder   of    their    revenue 

being    obtained    from    the  which 

amounted  to  about  2%  of  t 

At  the  ( riant  Mine  in  Rh  they  ol 

an  equally  -  »unt  bj  amalgamation,  about 

75     of  the  d   they  ol  the 

>f    tln-ir    revenue    by    treating    their 
concenti 
obtained  by  amalgamation  aft-  tment. 

At  tin-  Homestake  Mine  they  obtained  70  to 
7">  by  amalgamation,  and  the  remainder  oi 
their  extraction  by  cyanidation. 

Then  at  the  Mysore  Gold  Mines  they  ol 

and    more   by  amalgamation,  and   so  little 

did    their    prosperity    depend    upon    th- 
process    that    at    this    date    no    mine    th- 
y  that  I 

Those  were  some  of  the  mines  where  the  gold 
was  free.      <  >n  the  other  side  there  wen-  ti 
mine-  represented  by  the  Waihi,  where  the  gold 
imprisoned  and  where   it   \\ 

have  some  BUCh  treatment  U   that  of  the 

bss.     Tin-  dependence  upon  that  pro 
shown  by  the   following  extract-  from 
reel  in  January  of  thti  before  the  Au-tr.i- 

,ii  Institute  of  Mining  I 

rotation  is  not 
any  fine  free  gold  escaping  the  | 
easily  accounted  for  by  the  cyanide  plant." 
i  ag  tin : 

t'ter  tube  mill  grinding  ia  not 

usually  ,,,lt  XVl,n  tnp 

\\  iihi   it  i-   found   that,   providing  the 
portion  is  separated  by  the  vannera,  it  does  not 

in  itter  if  the    very    line   mi1j.Ii 
i  nide  pi 

W..S  such  tude,   I  ble  for 

like  the  Waih  ■■ply 

irdi  the  ■■'•  up 

■ 
und  l*& 
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with  the   ore   upon  the  Hand   there   was  a  pro- 
nounced    improvement    in    the     reduction     by 

amalgamation,  amounting  t>>  from    1  to  8/0,  for 
which  those  concerned  got  all  due  credit. 

In  this  paper,  however,  there  was  no  mention 
of  the  continued  application  of  lime  for  the 
benefit  of  amalgamation.  It  was  useless  to  say 
that  by  the  addition  of  lime  after  amalgamation, 
and  for  purposes  of  settlement  only,  the  mill 
water  was  rendered  sufficiently  alkaline  to  benefit 
amalgamation.  It  was  that  action  and  property 
of  lime  which  produced  settlement  which  also 
was  of  advantage  to  amalgamation,  and  both 
amalgamation  and  settlement  must  follow  at 
once  after  the  introduction  of  the  lime,  or  those 
benefits  were  not  obtained.  Then,  again,  when 
tube  mills  were  first  started  upon  the  Rand  it 
was  found  that  if  a  plate  were  put  at  the 
discharge  end,  a  second  crop  of  amalgam  was 
obtained  and  everybody  was  quite  pleased  and 
due  credit  was  distributed .  Now  it  was  proposed 
in  many  cases  to  do  away  with  any  such  second 
crop  of  amalgam  because  the  cyanide  plant 
would  be  able  to  look  after  that.  It  seemed  to 
him,  therefore,  that  it  would  be  better  if  on  the 
Rand  there  was  a  little  more  opposition  to  these 
present  tendencies,  and  perhaps  a  little  new 
blood  would  also  be  good. 

Mr.  E.  T.  McCarthy  ;  I  would  cite,  as  bear- 
ing on  this  subject,  the  experience  obtained  in 
1904-1906  on  a  different  class  of  ore,  viz.,  that 
of  the  Gwendoline  Mine,  Korea. 

The  mill  for  this  mine  was  designed  by  Mr. 
Alfred  James,  based  on  the  results  of  experi- 
mental work  carried  out  in  the  laboratory  of  the 
mine  only.  As  it  was  known  that  gold  values 
had  given  out  in  the  mine  in  depth,  it  was  a 
race  to  erect  the  mill  without  losing  a  season 
and  there  was  therefore  no  time  for  any  experi- 
mental treatment  of  the  ore  at  home  without  the 
risk  of  losing  a  year,  which  would  have  meant 
keeping  up  an  expensive  establishment  without 
corresponding  benefit. 

Tne  ore    was  pyrrhotite   carrying    a    silicious 
gangue  in  the  proportion  of  20-30%  of  the  former 
of  the  latter. 

The  lines  on  which  the  mill  was  erected  were 
those  of  a  20  stamp  mill,  a  tube  mill  and  cyanide 
plant  with  filter  pi  The   whole  plant   was 

most  expeditiously  got  out,  erected  by  Mr. 
Ifarriner  and  run  under  the  guidance  of  Mr. 
Holl  >way,  and  until  it  shut  down  practically  ran 
without  a  hitch  of  any  kind  and  successfully. 

I'lie  point  of  interest  in  connection  with  this 

null  was  that  of  amalgamation.      The    results  of 

experimental    laboratory    work   gave   only  poor 

amalgamation    results,   and    with    a    25    mesh 

D    this    was   afterwards    borne   out    by    the 

Its  on  the  mill  plates 


We  decided  to  put  in  fixed  plates  for  experi- 
mental purposes  below  the  tube  mill,  which  so 
far  as  we  then  knew  had  not  been  tried  else- 
where. The  results  obtained  on  these  plates 
were  so  good  that  could  I  have  foreseen  them  I 
would  not  have  put  in  the  cyanide  plant,  as  with 
the  end  of  the  ore  in  sight  the  saving  made  here 
did  not  compensate  for  its  first  cost.  Unfor- 
fortunately  the  records  are  stored  away,  so  I  am 
unable  to  give  the  exact  figures. 

I  note  the  tendency  is  now  to  substitute  fixed 
for  shaking  plates.  It  would  have  been  in- 
teresting if  the  author  had  gone  into  a  little 
more  detail  as  to  the  reasons  for  this  change.  I 
note  the  Luipaards  Ylei  Company  have  just 
decided,  on  the  advice  of  their  consulting 
engineers,  to  substitute  fixed  for  the  shaking 
plates  now  in  use. 

With  regard  to  amalgamation  with  a  thick 
pulp,  my  own  experience  in  the  United  States 
s  >me  years  ago  on  a  talcose  slate  ore  was  that 
better  amalgamation  results  were  obtained  with  a 
thick  pulp  and  steeply  inclined  plates  than  by 
the  usual  practice.  I  think  the  same  is  true  in 
pan  amalgamation  ;  the  thicker  the  pulp,  com- 
patible with  obtaining  a  distribution  of  the 
mercury  through  it,  the  better  the  results  than 
with  a  thinner  pulp  (sufficiently  thick  to  keep 
the  mercury  in  suspension). 


AIR  LIFT  AGITATION  OF   SLIME   PULP. 

(Read  at   March   Meeting,  1911.) 

By  Robert  Allen,   M.A.,  B.Sc,  M.I.M.M. 
(Member  of  Council). 

DISCUSSION. 

Mr.  Chris.  Toombs  (Member)  :  Mr.  Allen's 
paper  has  opened  up  a  subject  of  great  interest  to 
metallurgists  on  the  Rand,  more  especially  now 
that  the  air  lift  agitation  method  of  dissolving 
gold  has  been  installed  on  one  of  our  latest  Rand 
plants,  viz.,  the  Brakpan  Mines,  and  it  is  rather 
unfortunate  that  this  plant  has  not  been  running 
sufficiently  long  to  enable  us  to  have  a  contribu- 
tion as  to  its  efficiency  compared  with  the 
"  decantation  "  process,  from  one  of  those  re- 
sponsible for  its  working. 

For  the  treatment  of  accumulated  slime 
agitation  by  this  method  is  particularly  effective. 

Recently  reading  through  Dr.  Caldecott's  now 
classical  paper  on  "  Accumulated  Slime  Treat- 
ment," read  before  the  Society  in  July,  1897,  the 
following  paragraph  struck  me  as  being 
prophetic  : — 

"It  is  possible  that  before  long  aeration  now 
regularly  used  for   the   first  time  on  a  working 
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scale  will  serve  also  as  a  means  of  agitation  in 
place  of  mechanically  driven  paddles  at  present 
employed." 

In  the  same  paper  Dr.  Caldecott  also  refers  to 
the  advantage  of  deep  vats  for  aeration  purposes, 
but  he  scarcely  foresaw  the  large  chimney-stack- 
like structures  known  as  "  Brown  "  or  "  Pachuca  " 
vats  now  being  used. 

The  pyritic  portion  of  accumulated  slime  has 
through  course  of  time  been  partially  oxidized  to 
ferrous  sulphide  (FeS),  ferrous  sulphate  (FeS04) 
and  sulphuric  acid  (H.2S04).  These  three  com- 
pounds are  those  with  which  the  metallurgist  is 
called  on  to  deal,  so  the  fully  oxidized  compounds 
present  need  not  be  detailed. 

Ferrous  sulphate  (FeS04)  is  really  the  bite 
uuir.  On  the  addition  of  sufficient  lime  to 
neutralize  the  HoS04  and  FeS04  the  latter  is 
precipitated  as  ferrous  hydrate  Fe  (OH).,.  This 
compound  has  a  powerful  affinity  for  oxygen, 
and  immediately  denudes  the  slime  pulp  of  this 
element,  only  a  very  small  proportion  being  con- 
verted into  ferric  hydrate  Fe0(OH)G  in  doing  this. 
Before  perfect  conditions  for  cyaniding  exist  it  is 
necessary  that  all  Fe(0H)9  be  converted  into  the 
i n nocuous Fe.,( OH )6,  and  the  pulp  mass  resaturated 
with  dissolved  oxygen,  and  for  this  purpose 
agitation  by  air  lifting  gives  every  particle  of 
the  pulp  intimate  contact  with  air,  and  that  in  a 
very  short  space  of  time.  The  insoluble  ferrous 
sulphide  (FeS)  also  slowly  oxidises  into  FeS04, 
but  in  the  presence  of  excess  of  lime  and  oxygen 
the  change  to  Feo(0H),;  is  instantaneous.  Com- 
plete conversion  of  Fe('OH)2  to  Fe.2(OH)0  is  very 
rapid  if  intimate  contact  with  air  is  assured. 
Those  interested  in  this  subject  and  unacquainted 
with  laboratory  work  can  see  this  for  themselves 
by  dissolving  a  small  crystal  of  FeS04  in 
water  in  a  small  flask  and  adding  a  little  ammo 
nia  or  lime  water.  A  dark  green  precipitate  of 
Fe(OH)2  results.  If  the  contents  of  the  flask 
are  swirled  round  without  actually  shaking  up, 
considerable  time  will  elapse  before  the  green 
precipitate  turns  to  the  reddish  brown  Fe2(OH)G. 
On  the  other  hand,  if  the  flask  is  closed  with  the 
palm  of  the  hand  or  a  cork,  and  the  contents 
agitated  vigorously,  renewing  the  air  supply  once 
or  twice  by  removing  the  cork,  the  green  preci- 
pitate changes  quickly  to  the  fully  oxidised 
brown.  This  will  also  give  a  rough  idea  of  the 
different  effects  of  mechanical  and  air  lift  methods 
of  agitation. 

The  affinity  Fe(OH)2  possesses  for  oxygen  has 
been  made  the  basis  of  a  simple  and  accurate 
method  for  determining  dissolved  oxygen  in 
waters  by  Prof.  Lett*,  Queen'a  University,  Belfast, 
which  i-,  simple  in  its  manipulation,  much  simpler 
than  Thresh'fl  well-known  method,  and  the  results 
obtained  by  it  compare  very  closely  with  oxygen 


determinations  made  by  analyses  of  the  dissolved 
gases.  This  method  is  worthy  of  note  by  any  of 
our  analytical  members  requiring  information  on 
that  important  point,  the  amount  of  dissolved 
oxygen  contained  in  potable  waters,  more  especi 
ally  if  suspected  of  contamination  with  sewage  or 
animal  excreta,  or  in  which  aerobic  bacterial  fer- 
mentation may  be  taking  place. 

To  illustrate  the  efficiency  of  air  lift  agitation 
both  as  a  time  saver  and  a  dissolver  I  have 
plotted  the  following  curves  from  data  obtained 
by  the  experimental  work  carried  out  on  this 
method  at   the  East   Rand    Proprietary    Mines. 

Fig.  1  shows  rate  of  solution  and  extraction 
obtained  with  ordinary  pulp  after  amalgamation. 

Figs.  2,  3  and  4  show  results  obtained  from 
treatment  from  accamnlated  slime  by  this  method, 
with  different  ratios  of  dilution.  These  diagrams 
illustrate  the  rapidity  with  which  gold  contained 
in  slime  dissolves,  the  very  small  amount  dis- 
solved after  the  first  hour's  treatment  probably 
coming  from  sand  present  with  the  slime  to  the 
extent  of  from  5%  to  10%. 

Treatment  of  Plu/nbauo  Pots. — A  few  details 
of  results  obtained  by  this  method  in  conjunction 
with  amalgamation,  on  ground  plumbago  pots 
may  be,  of  interest. 

A  charge  containing  21  7  oz.  gold  and  21 '8  oz. 
silver  per  ton  was  treated  with  the  following 
result  : — 

Extraction  by  amalgamation 

Extraction  by  KCN 

Total  extraction 

Giving  a  residual  value  of  0-9  oz.  gold  per  ton. 

This  is  a  summary  of  several  experiments 
made  on  a  laboratory  scale. 

On  a  larger  scale  the  treatment  of  some  3,000 
lb.  of  the  same  material  gave  a  gold  extraction  of 

Per  cent. 
By  barrel  amalgamation  ..       8P68 

Agitation  with  KCN 13-41 

Total  extraction  ...  ...     95-09 

The  thanks  of  the  Society  and  members  gener 
ally   are  due   to  Mr.  Allen  for  introducing  this 
interesting  subject,  of  which  I  am  convinced  we 
will  hear  a  great  deal  more  in  the  future. 


Au. 

Ag. 

Per  cent. 

Per  cent 

32-95 

13  07 

629 

54-82 

95-85 

6789 

PROFIT   PER  FATHOM. 


(Read  at  February  Meeting,   1911.) 

By  R.  E.  Sawyer,  A.R.S.M.,  A.I.M.M 

(Associate). 

REPLY    TO    DISCUSSION. 

Mr.  R.  E.  Sawyer  (Associate)  :  I  have  to 
thank  Mr.  Richardson  for  his  interesting  criticism 
of  my  notes  on  "  Profit  per  Fathom," 
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1    must   plead   guilty   to  a  terminalogical   in- 
exactitude in  saying  that  my  figures  were  merely 
compiled  as  examples.     They  are  actual  f._ 
from  a  real  mine— the  Cason.    My  excuse  is  thai 
at  the  time  the  note-   were  written,  1   had 
received  permission  to  give  any  nam 

He  says  that  the  distribution  of  compressor 
charges  proportionately  to   fathomage  broki 

unfair:  to  distribute a  tonnage  basis  would 

be    worse.      Take    the    ease    oi    two  stopes, 
3  ft.  6  in.,  the  other  1  ft.  6  in.  *tope  width,  both 
with  good  loot  and  hanging  parting      One    hole 
drilled    in  each  stope   with   equal   burdens   will 
break  nearly  equal  fathomages,  but  the  torn 
will  be  very  different. 

I  may  say  that  the  original   investigation  on 
which  these  notes  ar<  i    was  Bet  on  foot  to 

determine  whether  certain  large  bodi 
an  average  value  of  3"5  dwt.  were  being  worked 
at  a  profit.     The  results  are  conclusive,  ami  it  is 
a  fact,  that  in  certain  cases  rock  containing  only 
2*5  dwt.  per  ton,  was  being  mined  at  a  profit.     In 
this  connection    it   is  interesting  to  note  that  in 
the  annual  report  of  the  East  Kind   Proprii 
Mines   3,500,000  tons  classed  as  unpayable  are 
valued  at  the  very  low  figure  of    -  -   dwt.      This, 
as    Mr.    Richardson    says,    should    lie    i 
importance    to   the    band    as  a  gold   field.      My 
object  was  not  to  advocate  any  particular  system, 
fathomage    or  other,  but   merely  to  determine  a 
fair   approximate   method   of   distributing 
and  thus  arrive  at  a  definite  conclusion  a-  to  the 
payability   of   certain   ground.      I   maintain   that 
this  could  not  be  done  on  a  tonnage  basis. 

Another    point    on   which    tin-   method   throw- 
light  is  the  true  comparison   between   larg 
small    machines.      1    will    lease   out   the   hammer 
boy  as  we  cannot  get  him.     1  have  figures  from 
several  mines  which  show  that  the  actual 
stores   and    labour   lor   small  machines  i-  (unlike 
the  example  in  Table  1.)  about    1"-.  per   fathom 
less    than    for    large    machine-,  and    I   underst 
that    on    the    RobinBOU    Deep    large  machine* 

being  replaced  by  small  ones.     Asa  rule,  -mall 
machines   are    placed   in  stopes  with  -mill  Btopc 
widths  and  consequently  cost  per  ton  i-  high,  the 
cost  per  fathom,  however,  being  low.    I  maintain 
that    it'    the    small    machine-    wen-    placed    in  the 
wider  stopes  the  cost  per  ton  would  also  be  lower 
than   the    large    machines.     This   experiment   is 
actually  being  tried  under  the  author^  BUpei  \  ision 
and    the    result    to   date   entirely    continue 
opinion.     The    fathomage    per    machine  shi 
only  slightly  lower  tor  the   the   small    machine 
while  the  cost  i-    leas.       It    mi. 
that    one    white    man     inn-    at     •  mall 

machine.   .,     against    two    large  on<  ■.    thus  the 
fathomage  per  white   mift  foi   the 

-.mall  machine,  hence  the  i 


.11  six  h 
to   ,i    bench  .   long    h 
deeii  ibl 

widths,     lb-  | 
broken  blast   by  three   b 

:   I     ft     width        Mail!   I: 

could  hardh  con  ith  this. 

Mi.  Richardson  think-  tl  tion  <>(  I 

■ii  would  li  ti\e    n,  |    think 

the  opp  ,fn    |„.r 

fathom  d  pei  fathom 

and  this  can  be  increased  by  including  |H...r  i 
ot    the    foot    "i  width. 

I  in-  author'.-  policy  of  mil,  dwt.  rock 

hardly    lie    c  ill  d    --  picking  the 

mir 

1  ii     Mr.     Tom 

Johnson's  remarks,  andthauk  him  for  o 
my  arithmetic      lb-  ,i-k-  why  -mill  m 
used    in    narrowei  un    bammei 

inae   with   a  fairly  flat   reef  they   can  mine 
narrower  than  hammer  boj 

In     Conclusion,     I  that     there    hi-    I" 

so  little  discussion,    a-    these    notes    wore   only 

written   in  ;t  tentative  manner  to  elicit  informs 
tion  on  the  points  dealt  with. 


SOME  ASPECTS  OF  MINE  VENTILATION 

AND  TEMPERATURE  ON  THE 

VTITWATERSRAND. 

■>'  May  .1/  /''//.; 


l;_\   .1.   Wiiii  i .ii.. i  -i.  B.Sc.,  M  I  M  I.     i 

and     W.     L.     Wolllll 


OI8C1  SSION. 

Mr.    Rowland    Gascoyne   <  M 

.pie  ,d   mm. 

'  on   w.-re  Undoubtedly 

the    m  ;ii    depth,   but    that 

i      BOOM 
otion    aim 

The     ne 

\  ttion  indicated  that    tic    temp  i 

dually    decreased    with    tin-    depth.      In    ! 

Mr.  Hamilton   Smith,   when   i  the 

;.  level  (picBtion, 
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hole  had   tl. 
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Borehole  results  are  not,  of  course,  as  reliable  as 
those  obtained  from  actual  observations  in 
mining  operations,  but  they  nevertheless  con- 
stitute a  guide.  Mr.  Andrew  F.  Crosse  made 
some  observations  in  1895  down  to  a  depth  of 
over  1,000  ft.,  and  calculated  that  the  tempera- 
ture increased  1°  F.  for  every  100  ft.  There 
seems  to  have  been  no  further  observations 
recorded  until  11)06,  when  Mr.  Hugh  F.  Marriott, 
a  i  result  of  observations  made  to  a  depth  of 
3,916  ft  .  gave  the  result  as  1°  F.  for  every 
ft.  in  depth,  a  remarkable  result  and  one 
that  attracted  some  attention.  Still  more  re- 
markable were  the  results  given  by  Mr.  Lionel 
Phillips  two  years  ago  at  a  Chamber  of  Mines 
meeting  of  observations  made  at  Brakpan  and 
elsewhere,  when  it  was  stated  that  the  increase 
was  1  F.  for  every  255  ft.  in  depth,  so  that  it 
would  seem  that  undoubtedly  the  temperature 
gradient  flattens  as  the  depth  increases.  It 
would  be  interesting  to  know  more  about  the 
observations  mentioned  by  the  authors,  as  they 
appear  to  confirm,  more  or  less,  those  mentioned 
by  Mr.  Lionel  Phillips,  in  a  remarkable  manner, 
and  if  the  date  of  the  observations  can  be  given 
it  would  of  course  add  to  their  value. 

I  do  not  think  that  underground  temperature 
conditions  are  anywhere  else  in  the  world  so 
favourable  to  deep  mining  as  on  the  Rand,  but 
in  the  Lake  Superior  copper  regions  they  run 
very  close  to  those  prevailing  on  the  Rand. 
\  ears  ago  I  was  engaged  making  observations 
for  the  committee  appointed  by  the  British 
Association  for  the  Advancement  of  Science  to 
investigate  this  question  of  underground  tempera- 
ture, and  as  far  as  my  observations  went  they 
seemed  to  indicate  that  the  temperature  gradient 
-  inclined  to  be  higher  in  rocks  running  com- 
paratively flat  than  where  they  had  a  considerable 
dip.  I  hope  that  the  somewhat  steeper  heat 
gradient  indicated  by  the  writers  as  existing  at 
Brakpan  may  not  be  a  prelude  to  similar  condi- 
tions when  at  great  depths  the  reefs  may  be 
expected  to  have  flattened  considerably  on  these 
fields.  Another  indication  of  some  importance  I 
noticed  was  that  in  a  coal  seam,  the  heat  (probably 
due  to  oxidation;  was  several  degrees  higher  at 
the  face  than  at  a  depth  of  4  ft.,  and  I  came  to 
the  conclusion  that  to  obtain  reliable  results  a 
borehole  in  a  coal   seam  should  be  at  least  6  ft. 

I  wonder  whether  many  have  read  that  some- 
what romantic  geological  work  of  Prof.  Schwarz 
on  "  Causal  Geology,"  because  this  question  of 
underground  temperature  is  mentioned,  and  the 
decreasing  gradient  of  increase  on  the  Rand  is 
taken  by  hirn  to  show  that  the  earth  grows 
lually  cold  in  depth,  so  that  mining  may 
Ij   b     carried  on  to   such  enormous  depths 


on  the  Rand  without  attaching  any  importance 
to  this  underground  temperature  question — but 
I  doubt  whether  any  engineer  wdio  has  had  much 
experience  of  deep  mining  elsewhere  will  be 
inclined  to  agree  with  the  learned  Professor  in 
this  respect.  Still  it  must  be  admitted  that  with 
the  Rand  possessing  the  lowest  temperature 
increase  of  any  mining  field  in  the  world  and  a 
class  of  unskilled  labour  that  ought  to  stand 
high  temperatures  underground,  the  Rand  gold 
fields  have  been  particularly  favoured  by  nature, 
and  no  doubt  such  mining  depths  will  be  attained 
here  as  will  prove  impossible  in  other  parts  of 
the  world. 

It  is  much  to  be  regretted  that  on  the  Wit- 
watersrand,  where  boreholes  have  reached  such 
great  depths  as  at  Rietfontein,  Ylakfontein,  and 
Gemsboklaagte,  temperature  observations  were 
not  made  to  compare  with  the  borehole  tempera- 
tures in  other  parts  of  the  world.  For  instance, 
in  L'pper  Silesia,  at  Gzuchow,  a  borehole  was  put 
down  7,346  ft.,  and  gave  an  increase  in  the  tem- 
perature of  1°  F.  for  every  54  ft.,  whilst  another 
borehole  at  Paruschowitz,  also  in  Upper  Silesia, 
at  a  depth  of  6,429  ft.,  the  increase  was  1"  F.  for 
every  56  ft.  Then  in  France,  at  Pont  a'  Mousson, 
where  the  depth  was  5,104  ft.,  the  increase  was 
1°  F.  for  every  55  ft.  In  all  these  cases,  however, 
it  must  not  be  overlooked  that  the  borings  were 
made  in  coal  measures,  or  in  the  neighbourhood  of 
coal  seams,  where  temperatures  underground  are 
always  high  and  liable  to  be  influenced  by  the  close 
proximity  of  coal  seams.  In  borings  put  down 
to  a  depth  of  over  4,000  ft.  in  Western  Virginia, 
U.S.A.,  the  temperature  increased  at  the  rate  of 
1°  F.  for  every  73  ft.  Rock  temperatures  seem 
to  vary  in  different  rocks  for  from  observations  I 
made  at  a  deep  borehole  put  down  under  my 
charge  near  Lincoln  through  the  lias,  rhaetic, 
keuper,  bunter  and  permian  beds  I  estimated  the 
increase  at  1°  F.  for  every  74  ft.  as  compared 
with  1°  F.  for  every  60  ft.  generally  met  with  in 
the  coal  measures.  It  is  perhaps  when  we 
come  to  consider  actual  temperatures  experi- 
enced in  deep  mines  that  the  subject  becomes 
more  interesting.  Now  up  to  the  present 
the  Victoria  Reef  Quartz  Mine,  Bendigo,  is  said 
to  be  the  deepest  gold  mine  in  the  world,  having 
attained  a  depth  of  4,600  ft.  from  the  surface, 
and  the  temperature  of  the  rock  at  that  depth  is 
112°  F.  as  compared  with  83°  F.  to  be  expected 
on  the  Rand  at  that  depth,  thus  showing  a  differ- 
ence in  favour  of  the  Rand  of  29*  F.,  which 
means  in  other  words,  that  before  a  similiar  tem- 
perature is  met  with  on  the  Rand  the  mines 
will  have  attained  a  depth  of  nearly  12,000  ft. 
The  only  other  part  of  the  world  where  the  tem- 
perature gradient  at  all  approaches  that  of  the 
Rand  is  in   the   Lake  Superior  copper  regions, 
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where   mining   is  being  carried  <>n  successfully  at 
a  depth  of  a  mile  more  or  less  from    the    • 
If  we  come  to  coal  mining  expi  we  find 

that  a  rock  temperature  of  120    F.  is  atta 
the  Ste  Benriette  shaft,  in   Belgium,  at  a  depth 
of  3,900  ft.  as  compared  with  a  rock  temperature 
at  the  Ashton    Mors  Colliery  of    102     I'. 
depth  of  3,200  ft 

The  task  of  cooling  the  working  places  of  these 
deep  warm  mine-  so  as  to  enable  white  labour  to 
work  therein  is  not  an  easy  one.  At  the  deepest 
gold  mine  in  the  world  at  the  Victoria  Quartz 
Mine,  Bendigo,  an  overhead  brattice  is  put  in 
which  delivers  about  1,500  cub.  ft.  ol  air  per 
minute  at  the  face,  thereby  reducing  the  tempera- 
ture of  the  working  places  to  87  F.  1  found, 
when  manager  of  the  Ashton  Moss  Colliery  thai 
the  oidy  feasible  way  to  keep  the  working  p] 
cool  was  by  having  a  separate  travelling  road  free 
from  side  branches  or  other  methods  ol  e- 
all  the  way  from  the  downcast  shaft  to  the  working 
face.  Even  then  the  fresh  air  reaching  the  lowest 
workings  soon  assumed  a  temperature  of  75  I'.. 
and  every  30  yards  or  bo  it  travelled  along  the 
tare  it  seemed  to  pick  up  a  degree  of  temperature 
until  it  reached  90  1\.  which  was  about  the 
highest  temperature  encountered  anywhere  along 
the  working  faces  of  the  mine.  It  was  BUrpri 
how  easily  the  air  escaped  at  these  depths,  even 
when  no  opening  was  apparent,  ami  this  would 
seem  to  threaten  to  constitute  one  of  the  greatest 
difficulties  in  efficiently  ventilating  the  future 
deep  mines  on  the  Hand,  more  especially  it  the 
workings  are  left  open  and  sand  filling  "i 
extensive  scale  is  not  resorted  to.  Water  sprays 
were  tried  to  cool  the  air  but  it  became  bo  booh 
vitiated  and  oppressively  hot  that  the  experiments 
were  soon  abandoned. 

The  records  given  by  the  authoi  -  a-  to  the  t>  m 
perature   of    the  atmosphere   in  the  Villagi    I 
Mine  both  before  ami  after    starting    the    fan 
indeed  very  valuable,  because  after    ill    it    i-   the 
atmospheric  temperature  of  the  mine,  rather  than 
the  rock   temperature,   that  affects  the   workers 
for  after  continued  exposure  to  cooler  currents 
ofair,  rock  temperatures  became  gradual!]  cooled 

down.     At   tin-  greatest  depth  at  the  \  ill.. . 
the   highest  recorded  telllp- 

fore  the  starting  of  the  Ian,  and  at  tin-  shall ov 
depth   the   temperature    recorded   was    7  11      I 
There  are  bo  many  different  conditions,  local  and 
otherwise,  to  be  considered  a-  affecting  th< 
phere  of  amine  th.t  it  becomes  difficult  to  form 
reliable  conclusions,  but   the  tempera!  the 

atmosphere  seems  t-.  have  increased  bel 
the  fan  Bomewhal  siroilai  but  n 

be  rock  temperatu 
tions  hi  temperature  seemed  t<-  ha 

the  level  statP.li>  a-  th 


but  along  tie-  !  ticul  irly 

itions   were   nit 
inbye,  th.-  diffi 

_     lew. 

eurr.-ut,  even  il  I  up 

t"  Had    t: 

.mi   the  tabula! 

circulal  I  be  diffei  i  bj 

tie-  allelic. meter   !■•  '  he  fan 

much    \  uation    would 

thereby,    nevertheless,    ti.  ihow 

how   beneficial   regular  air  currc 
underground  health  condit  i   mint 

t .iliiil.it'  ii.  nt  of  th.-  results  of  tin-  Uli 

itions,  with  the  thermometer  taken 
in  conjunction  with   the  plai  -lew   how 

difficult  it  i-  even  under  the  favourable  condi- 
tions existing  at  the   Villa,  i   in   tic    Mam 

■ 
working-   in    -mli    a    manner   a-  t.>   materially 
reduce  tie-  temperature.     This  difficulty   i- 
that  exists  in  all  deep  mines,  and  I  I  rioualy 

referred  t.>  tic-  special  steps  required  t..  overcome 
it  in  very  deep  mine-  in  order  to  reduce  the  tem- 
perature t"  such  a  level  as  will  allow  of  mining 
operations  b  a   with  an] 

comfort. 

The  writers  refer  t.>  the  large  quantity  "t 
moisture  conveyed  by  the  return  air  from  the 
mine  ami   with  nt  of  260,000  Cttb.  ft.  pet 

minute  .a   I  of  moisture  per  cubic  foot  of 

air    it    i-    ■  I    t'i    Ii  n    as   high   as 

10,400  gallons   ol    water  per  day.     The  writ 

j  that   the   removal   of   such 
quantit]  iter  from  the  mine  workings  dailj 

has  naturally  a  tendency  to  a  le  w.rk 

.  .Ii y,  but  they  have  evidently  overlooked  the 

fact    that    the    intake    air 

into    tin-  mim-  which   if  all. .wed  f<>r  materially 

in-t  Dei     Mine   with    a   CUI 

200,00  ■    cub.    ft.     : 

gallonc   of  in. n  i i.-d   int..  tic  n. 

and  with  the  returi  I'  ,    ;' 

out   of   tin-   mine,    thus  depriving    tie     i 
20,000  gall  per  day.     Ti 

•  h rough  -  ■  arr_\ 

ntific    i: 

in  rapid  return 

k, 

■ 
tin-    mi 

■ 
..I'    I 
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moist  return  currents,  but  since  the  splitting  of 
the  air  currents  so  as  to  ventilate  the  whole  of 
the  workings  with  fresh  air  all  these  diseases 
have  practically  disappeared. 

The  writers  refer  to  the  question  of  size  and 
shape  of  shafts  for  deep  level  mines  and  point  out 
that  for  250,000  cub.  ft.  of  air  per  minute  for 
a  depth  of  3,000  ft.  a  five  compartment  shaft 
would  be  t  o  small  and  they  recommend  a  cir- 
cular shaft.  They  do  not  however  state  what  size 
of  a  circular  shaft  they  would  recommend  for  this 
purpose.  The  biggest  rectangular  shaft  yet  sunk 
on  the  Rand  is  only  equal  in  area  to  an  18  ft.  dia. 
circular  shaft  but  for  hauling  purposes  in  utility 
area  it  is  generally  considered  to  be  equal  to  a 
much  larger  circular  shaft  than  one  of  18  ft.  in 
diameter.  What  size  then,  would  the  writers 
recommend  a  deep  level  circular  shaft  be  con- 
structed so  as  to  admit  of  seven  useful  com- 
partments and  at  the  same  time  provide  for  the 
requisite  ventilation  at  a  normal  W.G.' 

On  paae  5-15  the  writers  point  out  that  in  up- 
cast shafts  the  air  has  a  deleterious  effect  upon 
the  shaft  timbers.  In  discussing  .Mr.  Penlerick's 
paper  I  printed  out  that  return  air  had  not  only 
a  deleterious  effect  upon  timber  but  likewise 
upon  steel  winding  ropes ;  in  fact  I  have  known 
instances  where  it  has  been  deemed  necessary  to 
use  upcast  shafts  for  winding  men  and  timber, 
the  ropes  even  when  of  identical  construction  have 
only  lasted  as  many  months  in  the  upcast  shaft, 
as  similar  ropes  have  lasted  years  in  the  downcast 
shaft  say  only  fifty  yards  distant.  One  therefore 
naturally  expects  that  if  steel  and  timber  cannot 
stand  return  air,  it  is  equally  deleterious  to 
human  beings  as  previously  pointed  out,  and  the 
passing  of  the  air  current  immediately  it  has  done 
its  work  into  the  return  airway,  without  coming 
into  contact  with  other  working  places,  is  one  of 
the  primary  conditions  necessary  in  a  ventilation 
scheme.  As  a  matter  of  fact  on  the  same  page 
the  writer.-,  point  out  that  "  in  laying  out  a  ven- 
tilation scheme  it  is  desirable  that  the  air  should 
be  split  into  small  circuits,  in  order  to  give  each 
district  a  cool  supply,  since  air  which  has  been 
carried  over  great  distances  is  usually  hot  and 
moist.  After  traversing  these  districts  it  should 
be  brought  into  the  main  return  as  late  as 
0  that  the  velocity  in  the  latter  is 
kept  down  and  hence  the  pressure  required  is 
kept  low." 

With  these  expressions  I  cordially  agree,  but 
if  Fig.  7  on  page  548  be  referred  to  it  will  be 
found  that  the  exceedingly  simple,  arrangement 
recommended  by  the  writers  violates  every 
condition  they  lay  down  as  desirable  in  a 
ventilation  scheme.  According  to  Fig.  7  the  air 
U  split,  it  is  true,  after  entering  No.  2  shaft, 
but  the   currents    come    together   again   at  the 


drift  driven  through  the  dyke,  thus  to  some 
extent  neutralising  the  splitting  results,  are  then 
coursed  through  the  dip  working  places,  thence 
to  the  fan,  and  through  the  whole  of  the  workings 
served  by  No.  1  shaft.  I  need  scarcely  point 
out  that  this  is  not  ventilating  a  mine  by 
independent  splits  and  returning  the  foul  currents 
to  the  main  returns,  as  recommended  by  the 
writers,  and  whilst  the  example  given  may  have 
some  advantages,  its  disadvantages  are  very 
obvious.  It  has  the  advantage,  for  instance,  of 
cheap  installation  as  a  temporary  means  of  aiding 
natural  ventilation  in  a  short  lived  mine,  and 
making  it  possible  to  get  the  air  currents  well  into 
the  deep  workings.  But  it  has  the  disadvantage 
that  it  ventilates  by  return  air  the  whole  of  the 
workings  served  by  No.  1  shaft,  whilst  according 
to  the  plan  such  an  installation  cannot  be  installed 
until  practically  the  whole  of  the  property  has  been 
developed  and  nearly  exhausted.  This  example 
may  perhaps  work,  without  serious  objection 
being  raised  on  the  Rand,  as  an  auxiliary  where 
considerable  elasticity  in  ventilation  schemes  is 
permissible,  but,  for  instance,  in  a  fiery  coal  mine, 
such  an  installation  for  permanent  use  would,  for 
obvious  reasons,  be  impracticable.  The  installa- 
tion of  a  fan  so  far  in  the  workings  overcomes,  it 
is  true,  a  good  deal  of  the  difficulty  experienced 
in  getting  the  air  into  the  more  distant  working 
places,  but,  of  course,  until  a  mine  is  considerably 
developed  such  installations  are  impossible,  and 
the  time  seems  to  be  fast  approaching  on  the 
Rand  when,  at  the  preliminary  opening  of  a  very 
deep  mine,  it  will  be  as  necessary  at  the  outset 
to  instal  a  ventilation  scheme  just  the  same  as  it 
will  be  necessary  to  have  a  drainage  scheme. 

With  regard  to  the  most  suitable  position  in 
which  to  place  a  fan,  that  must,  of  course,  depend 
upon  circumstances.  My  experience  of  deep 
mining,  both  as  regards  ventilation  and  other 
questions  connected  therewith,  has  taught  me 
that  there  is  a  good  deal  of  truth  in  the  saying 
that  "  needs  must  where  the  devil  drives,"  and  to 
get  the  best  results  orthodox  procedure  has 
sometimes  to  be  departed  from,  so  that  it  is 
impossible  to  slavishly  follow  precepts  and  cast- 
iron  rules,  particularly  in  deep  mining  methods. 

The  tabulated  statement,  snowing  the  tempera- 
ture condition  of  the  Village  Deep,  illustrates  the 
difficulty  of  materially  lowering  the  temperature  in 
all  cases  by  means  of  ventilation,  in  a  few  cases  it 
is  even  higher,  but  the  figures  given  by  the  writers 
show  how  much  the  atmosphere  of  the  mine  has 
been  improved  on  the  intake  side  by  the  installa- 
tion of  the  fan.  There  can  be  no  doubt  about  the 
convenience  of  using  abandoned  outcrop  mines 
for  the  escape  of  foul  return  air  from  deep  level 
workings  when  under  the  same  control,  but  the 
necessary  care  must  be  observed  to  prevent  any 
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moist   currents  passing  throug  King 

places  after  leaving  the  fan,  othi  i  v 
ventilating  underground   work  that 

whilst  on  the  intake  side  of  the  fan  all  n  inch 

improved,  on  the  return  side  the  working 
may  be  perhaps  in  a  worse  condition  than 
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(Bead  at   December   Meeting,   1910.) 


By   L.  J.   Wilmoth,  A.I.M  M.   M.Am.I.M.E. 


repi/j    ro  m-<  i  ssion. 
Mr.   L.   J.  Wilmoth    (Member)      I    I 
thank  .Mr.  Graham  Martyn  for  his  complimei 
remarks,  and   at    the   same    time    express    i 
that  circumstances  have  prevented  mecarryii  _ 
further  experimental  work    in    connection 
this   method   of   assay.      There   seems, 
that  further  work  would  develop  this  method   of 
v  very  considerably,  both  as  to  detail  and  to 
.--cope.     It   is   possible  that   the  use  ol  a  u 
might  be  carried  into  the  assay  of  most  base 
when  determining  their  gold  contents. 


The  President  :    1  have  now  to  i  bye 

to  you  after  a  very  pleasant  year  ol  office.  I 
thought  at  first  the  work  would  be  extremely 
hard  and  trying,  but  it  has  been  very  much 
lightened  by  the  harmonious  way  in  which  the 
Council  has  assisted  me  at  it-  m  and  by 

the  support  which  the  general   body  ol   meml 
have  given  me  at  our  ordinary  meetings.      I 
quite  sure  the  Society  will  go  forward   nexl 
and  increase  both  its  membership  and   it-  useful 
ness. 

The  meeting  then  cloa 
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CHEMISTRY. 

Analytk  vl  Notes.     "Separation  <■/  /,■■ 
minium  and  Chromium,     Tcharviani   and    Wt 
proceed    by    fusing    the   mixed   oxides  with    sodium 
carbonate  in  a  platinum  crucib  e  foi  seven  hours;  Lhe 
cooled  contents  of  the  crucible  are  leached  out   with 
water   and    the   iron   oxide   is   filtered   off.     In 
til  irate  the  alumina  is  precipitated  bj  iimo 
ilium   nitrate  :  the  lili  rate  from  i  In- 
nitric  acid,  and,  after  the  reducti i  the  chro 

by  alcohol,  chromium  is  precipil 

is  of  ammonia,    the    precipil  i  ■  il    in 

hydrochloric  acid  and  re| dpitated  \\  1 1  i  >  ttiuim 

By  tin-    method    t  lie    alumina    i 

purer  state  than  either  bj  |"  on  from 

solution  with  ammonia  oi   from  an  alkaline 

:  decomposition  ol  the  alnminate  hj 

chloride. 

Estimation  of 
tnct  "i  much  Bfaant  ia. — In  the  m 
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t.u-ta\    Thu 
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pestle  :  blow  pipe  and  blow  pipe  cupel  holder;  small 
and  large  spatulas;  button  pliers  ;  light  1  in.  cupel 
mould  :  two  3'5  in.  x  8  in.  muffles  :  IS  '  F  '  crucibles; 
six  crucible  covers  ;  crucible  tongs;  25  cc.  burette  ; 
-ix  ii ••">  oz.  parting  Basks  ;  six  0"5  oz.  annealing  cups  ; 
two  or  three  beakers  ;  hand  balance,  folding  in  a  tin 
box  :  set  of  gram  weights  ;  one  6  in.  60  mesh  screen  ; 
-ix  small  glass  -tilling  rods  ;  teaspoon  and 
tablespoon  :  a  micrometer  for  measuring  diameter  of 
buttons.  The  latter  may  be  a  short  fixed  microscope 
stand  in  which  has  been  placed  a  scale  of  0"1  m.m. — 
two  or  three  extra  object  glasses  being  carried  for 
safety.  Chemical  reagents  in  bottles  in  metal  con- 
tainer-: 05  lb.  KCN  ;  1  lb.  C.P.  UNO,  ;  1  lb.  C.P. 
HC1  ami  2  lb.  aqua  ammonia.  A  few  ounces  of 
sheet  copper:  1  oz.  C.P.  sheet  silver;  05  lb.  sheet 
lead  :  2  lb.  tenpenny  wire  nails  ;  5  lb.  bone  ash  ; 
5  lb.  sodium  bicarbonate;  5  lb.  litharge;  3  lb.  red 
lead  :  prepared  charcoal  for  blow  pipe  use  ;  candles 
and  old  newspapers. 

It  will  be  possible  to  obtain  sodium  bicarbonate  at 
country  -tores  and  bone  ash  may,  on  occasion,  be 
made  in  the  field.  Sheet  lead  may  be  made  from 
bullets  and  silver  can  be  obtained  from  coins  of 
known  lineness. 

The  assays  can  be  fused  in  a  blacksmith's  forge, 
which  is  to  he  found  at  every  mining  camp,  and  the 
cupelling  can  be  done  at  the  same  place  by  setting 
up  the  small  muffle  mentioned.  The  weight  of  the 
buttons  obtained  can  be  determined  by  measuring 
them  and  referring  to  a  previously  prepared  scale 
based  on  specific  gravity  multiplied  by  solid  contents. 
This  method  of  determining  weights  can  be  found  in 
the  Transactions  of  the  A.I.M.E.,  xxxi,  800  (1901)." 
—Metallurgical  <ut<(  Chemical  Engineering,  March, 
1911,  ix.,  3,  p   155.     (J.  A.  W.) 


International  Atomic  Weights,  1911.— "Re- 
\  i-ed  atomic  weights  are  reported  as  follows  by  the 
International  Committee,  composed  of  F.  W.  Clarke, 
T.  E.   Thorpe,  William  Ostwald  and  G.  Urbain 


Element. 
Aluminium 
Antimony 
Argon 
Arsenic 
Barium 

Bismuth 

Boron 
Bromine 
Cadmium 
sium 

<  'al'-ium 
Carbon 
no 
Chlorine 
Chromium 
Cobalt 
Columbium 
Copper 
Dysprosium 
Erbium 
Europium 
Fluorine 

lolinium 
Gallium 
Germanium 
Glucinum 

Cold  ... 
Helium 
Hydrogen 

Indium 
Iodine 


S\  mbol.    Atomic  Weight 


A I 
Sb 
A 
As 
Ba 
Bi 
15 
Bi- 
Cd 
Cs 
Ca 
C 
Ce 
CI 
Cr 
Co 

Cb 
Cu 
Dy 

Er 
Eu 
F 

C.I 
( !a 
Ge 
el 

Au 
lie 
II 

In 

I 


271 
120-2 

39  88 
7-1-96 

137  37 

208-0 
12  0 
79-92 

112-40 

132-81 

40  09 
11  0 

140-25 
35-46 
52  0 
58-97 
93-5 
0.3  57 

1 02  5 

167  4 

152-0 
190 

157-3 

69-9 

725 

9] 

197-2 
:;•«>!) 

I  (108 
II  i-s 
I26  92 


Iridium 

Iron   ... 

Krypton 

Lanthanum 

Lead  ... 

Lithium 

Lutecium 

Magnesium 

Manganese 

Mercury 

Molybdenum   .. 

Neodymium 

Neon... 

Nickel 

Nitrogen 

Osmium 

Oxygen 

Palladium 

Phosphorus 

Platinum 

Potassium 

Praseodymium 

Radium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Thulium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Xenon 

Ytterbium  (Neoytterbium) 

Yttrium 

Zinc   ... 

Zirconium 
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Tr 

1931 

Fe 

55-85 

Kr 

82  92 

La 

139  0 

Pb 

207-10 

Li 

6  94 

Lu 

174  0 

Mg 

24  32 

Mn 

54  93 

Hg 

200-0 

Mo 

96  0 

Nd 

144-3 

Ne 

20-2 

Ni 

58  68 

N 

1401 

Os 

1909 

0 

16-0 

Pd 

106-7 

p 

31  04 

Pt 

195-2 

K 

3910 

Pr 

140  6 

Ra 

226-4 

Rh 

102-9 

Rb 

85-45 

Ru 

101-7 

Sa 

150  4 

Sc 

44-1 

Se 

79  2 

Si 

28  3 

Ag 

107-88 

Na 

23  0 

Sr 

87-63 

S 

32  07 

Ta 

1810 

Te 

127  5 

Tb 

159-2 

Ti 

204  0 

Th 

232-4 

Tm 

168-5 

Sn 

119-0 

Ti 

48-1 

W 

1840 

U 

238-5 

V 

51-06 

Xe 

130-2 

Yb 

1720 

Yt 

89  0 

Zn 

65-37 

Zr 

90  6 

499. 

(K.  L.  G.) 

Rapid  Electrolytic  Method  of  Analysis.— 
"  Electrolytic  methods  of  analysis  have  for  some 
time  been  of  importance  in  giving  a  satisfactory  and 
accurate  means  for  determination  of  a  number  of 
elements.  A  great  disadvantage  as  to  practical 
application,  however,  has  been  the  consumption  of 
time  in  the  deposition  of  the  metal.  The  older 
methods,  in  many  cases,  required  from  3  or  4  to  15 
hours.  Notwithstanding  this  great  drawback,  they 
have  been  successfully  utilised  in  many  places,  for 
the  determination  of  copper,  lead,  nickel,  and  other 
metals. 

The  rapidity  with  which  a  quantity  of  metal  is 
deposited  electrolytically,  in  weighable  form,  from  a 
given  electrolyte  of  definite  volume,  depends  upon 
two  factors:  (I)  Amount  of  electricity  passed 
through  the  cell.  (2)  The  number  of  ions  present  at 
the  surface  of  the  electrode. 

The  amount  of  any  element  deposited  by  the  electric 
current  depends  upon  its  electrochemical  equivalent 
and  is   proportional    to   the   amount   of    electricity 
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passed  through  the  cell.   In  order  that  it  be  deposited 
in  an  adherent  and  weighable  form  the  current  i 
not  be  too  high, 

In  order  to  be  deposited,  at  any  given  instant . 
of  the  element    must    be  touching  the  pole  on  which 
the  deposition  is  to  be  made,  and  in  order  that  this 
he  true  at  all  times,  as  long  as  there  are  any  ions 

present    in    the  solution,    the  electrolyte    '.t    be 

agitated,   -o   that    fresh   solution    i-    always 
brought  in  contact  with  the  electrode  on  which  the 

deposition  is  being  made.  This  fact  has  1 n  utilised 

many  year-  by  men  making  the  depositu i  different 

metals  on  a  large  scale,  for  other  than  analytical 
purposes,  before  the  fact  became  impressed  upon 
chemists  working  on  electrochemical  methods  of 
analysis.  The  principle  has  been  applied  to  this 
branch  of  analytical  chemistry  in  different  ways  by 
many  men,  with  varying  degrees  of  success,  and  in 
the  greater  number  of  such  trials  the  deposits  have 
been  as  good,  and  have  been  made  much  more  rapidly 
than  by  the  older  method-  They  have,  at  times, 
likewise,  allowed  the  use  of  electrolytes,  which  do 
not  give  satisfactory  deposits  by  the  Blower  method-. 

In  1902  to  1903,  I".  V.  Exner,  while  working  at  the 
University  of  Pennsylvania,  agitated  the  solution 
by  the  rapid  rotation  of  the  cathode  and  was  enabled 
to  deposit,  in  a  weighable  form,  in  from  5  to  10 
minutes,  from  0*25  gin.  to  0'50  gm.  of  many  of  the 
metals.  About  this  time.  1'.  A.  Gooch,  at  Vale,  was 
working  along  the  same  line,  hut  instead  of  rotating 
the  cathode,  he,  in  his  work,  -lined  the  solution  by 
the  rotation  of  the  other  pole  or  anode.  Hi-  expen 
ments,  were,  likewise,  very  successful  and  -how  that 
agitation  is,  without  doubt,  the  point  to  he  considered 
in  the  rapid  deposition  of  metal-  in  a  weighable  l"i  in 
\  quotation  from  the  work  of  HenrySand,  which 
-tate-  in  a  concise  manner  w  hy  tin-  u-e  of  i  hese  high 
currents  is  possible,  will  not  he  out  of  place.  Be 
-ays:    '  It  is  mo-t  probable  that  high  current  densi 

ties  are  possible  and  depend  solely  upon  the  rapidiu 
of  renewal  of  the  liquid  at  the  electrodes.  It  i- 
extremely  likely  that  in  metal  precipitation  the 
potential  at   the  cathode  i-  independent   >f  current 
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■    • 
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C  hi  pla\ .  I  showed,  mm 
ippei  sulphate  soluti< 

the    -II 

W 

however,  they  had  practical!)  di  thin 

touched  -hi i 

ti was,  bj  diffusion,  -  diiiultai  ritli 

the  n.       In  all  ih-t.u. 

the  local  exhaustion  of  eoppei  Rulphate,  in  spiu 
convection,  heating,   hydrogen  evolution, 
60      of    the    current     was    consumed    in    lil 
hydrogen.     On  agitating  the   solution  ei 
copper  alone  was  precipitated.     Mad  the  parpom 
these   trials  been   t>>  determine 
would,  in  the  tii-t  instance,  bav<  n  a  pul- 

verulent form  :  in  the  second,  in  a  coherent  precipi 

The  different  forms  of  apparatus,  which  have  b 
devised    to  ftpplj    this  principle  i<>  hemical 

analysis,  have  been   multiplied  almi  efinitely. 

Two  will    serve  as  illustrations      1  presents 

one  of  the  most  simple  forma,  in  which  the  cathode 
i-  rotated.  The  cathode  consists  of  ■  platinum 
crucible,  placed  ovei  ■  cork  on  the  end  ol  toe  motor 
-haft,  by  means  of  which  it  i-  rotated  from  MX)  to 
1 ,200  times  per  minute.  The  anode,  in  this  form  of 
apparatus,  i-  ■  eoramon  foil  electrode,  placed  a-  near 
as  possible  to  the  side  of  the  beaker,  in  which  the 
deposition  i-  made  I  -  II  •  .mother  form  •■! 
apparatus,  in   which  ti  bj   any 

mean-  at  hand  and  the  deposition  made  "ii  the  pl-tti 

mini  dish,  which  hold-  the  electrolyte  and  at  the 

same  time  serves  as  a  cathode.     Oi i  the  more 

recent  devices  has  been  theapplication  of  the  solenoid. 
By  the  utilisation  of  this,  it  u  possible  t"  make  the 

solution   it-elf  revolve,   by  ana  ol   the   i 

t    up    within    it.     Thi-  form   ot   apparatus, 
while  allowing  "f  ■  more  rapid  precipitation  >>i 
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of  tlic  elements  than  is  obtainable  by  the  older 
methods  is  not  equal,  in  this  point,  to  the  rotating 
cathode  or  anode . 

Probably  the  apparatus  which  will  prove  itself  of 
t lie  most  value,  especially  to  the  technical  chemist, 
is  the  gauze  electrode  recently  used  by  me  for  the 
determination  of  lead  and  copper.  This,  while  it  has 
no  more,  and  in  many  cases,  not  even  as  much, 
surface  as  the  ordinary  foil  electrode,  allows  of  the 
free  circulation  of  the  electrolyte,  when  agitated  by 
the  rapid  evolution  of  the  a;as  caused  by  the  use  of 
high  currents.  In  form  this  has  the  advantage  of 
simplicity  and  where  applicable,  it  allows  of  a  depo- 
sition sufficiently  rapid  for  all  technical  determina- 
tions, that  is.  it  is  possible  to  deposit  all  of  the 
copper  or  lead  found  in  a  u  .">  gin.  sample  of  copper  or 
lead  ore  in  le>s  than  20  minutes. 

Another  electrolytic  device,  which  deserves  much 
more  attention  than  has  been  as  yet  given  it,  is  the 
mercury  cathode.  This  is  nothing  more  than  a 
beaker  of  50  cc.  capacity  i  Fig.  III.)  with  a  platinum 
wire  fused  through  the  bottom,  or,  better,  at  the 
edge,  where  the  bottom  joins  the  side.  The  platinum 
wire  makes  a  contact  with  the  mercury,  which  is 
placed  in  the  bottom  of  the  beaker,  the  electrode 
weighing,  when  containing  40  gra.  to  50  gm.  of 
mercury,  not  more  than  SO  gm.  The  solution  to  be 
electrolysed  is  placed  in  the  beaker  over  the  mercury, 
an  anode  introduced,  and  the  mercury  made  the 
cathode  by  connecting  the  other  pole  of  the  battery 
to  the  platinum  wire,  which  was  fused  through  the 
glass.  By  means  of  this  simple  apparatus,  it  is 
pos-ible.  with  currents  varying  from  3  to  4  amperes, 
where  20  CC  of  the  .solution  is  used,  to  deposit  as 
high  as  li-.j  gm.  of  a  number  of  the  metallic  elements 
in  from  1")  to  2tl  minutes  and,  by  washing  with  dis- 
tilled water,  alcohol,  and  ether,  to  make  a  determi- 
nation as  accurately  as  by  most  other  methods,  and 
in  some  cases,  such  as  that  of  bismuth,  with  much 
more  ease  and  accuracy.  Again,  some  of  the  most 
difficult  chemical  separations  can  be  successfully 
made  by  this  method.  The  separation  of  iron  and 
titanium,  in  a  sample  of  titaniferous  iron  ore,  will 
serve  as  an  example.  The  iron  can  be  quantitatively 
deposited  in  the  mercury,  from  a  sulphuric  acid 
solution  containing  iron  and  titanium,  if  from  01  gm. 
to  0'2  gm.  of  iron  be  present  and  the  volume  of  the 
solution  is  not  too  great,  in  as  short  a  period  as  •_»() 
minutes.  The  mercury  cathode  weighed,  before  and 
after,  gives  the  amount  of  iron  present.  The  electro- 
lyte can  then  be  reduced  by  zinc  and  the  titanium 
titrated  in  the  usual  manner. 

This  simple  form  of  apparatus  shown  in  Fig.  III., 
gives  results  a-  quickly  as  can  be  desired  in  most 
cases.  However,  they  can  be  obtained  even  more 
quickly,  if,  instead  of  the  stationary  anode,  a  rotat- 
ing anode  is  nsed."— L.  C.  Bknner.—  Mining  and 
lific  Press.  Oct.  2'.).  1910,  p.  576.     (K.  L.  G.) 


METALLURGY. 

Tellubii  m-containing  Ores.  -"  Minerals. - 
The  following  tellurium  minerals  have  been  found 
and  identified  in  Canada  : — 

Sylvanite.  'Au  Ag)  Te. 

Bessite,  Ag  Te. 

Petzite,  (Ag,  Au]   Te. 

<  'alaverite,  An  1 1 

Nagya«ite,  a  sulpho-telluride  of  lead  and  gold, 
containing  about  7     of  antimony. 

Altaite,  Pb   I  • 

Tetradymite,  approximately  Bi„  (Te,  S)x. 

Tellurite,  (Telluric  ochre),  'I  1 


In  addition,  a  mineral  thought  by  Dr.  Hoffman  to 
be  native  tellurium,  was  found  at  Long  Lake, 
Creenwood  mining  division,  British  Columbia. 

Oxidation. — All  these  tellurides  oxidise  readily 
and  give  rise  mainly  to  telluric  oxide,  tellurites  or 
tellurates  with  bismuth,  iron,  and  probably  mercury, 
and  native  gold,  silver,  also  rarely,  bismuth  :  the 
telluric  oxide,  also  known  as  tellurite  and  telluric 
ochre,  in  its  pure  state  is  a  soft  (H.2)  white  to 
yellowish  mineral,  but  generally  occurs  mixed  with 
other  oxides,  frequently  those  of  iron,  when  a 
yellowish  to  reddish  powder  or  coating  results. 

Mineral  Associations. — With  the  exception  o* 
tetradymite,  these  minerals  occur  in  Canada  only  in 
veins  which  may  have  been  produced  either  by 
fissure  filling  or  by  metasoinatic  replacement  or  may 
owe  their  existence  in  a  laige  degree  to  both 
agencies.  The  veins  are  found  in  a  great  variety  of 
formations,  including  various  schistose  rocks, 
granite,  granodiorite,  diorite,  andesite,  volcanic 
breccias,  quartzite.  slate,  shale,  and  arkose  ;  but 
with  but  one  known  possible  exception  they  are  all 
either  in,  or  in  the  vicinity  of,  igneous  rocks.  In  all 
cases,  so  far  discovered,  the  veins  consist  predomi- 
nantly of  quartz,  but  calcite,  and,  rarely,  ankerite 
and  sericite  occur  as  guigue  minerals.  Several 
varieties  of  tellurides  are  in  many  cases  intimately 
associated  in  the  same  deposit  and  wherever  one  or 
more  of  these  occur,  native  gold,  silver  and  in  places 
bismuth  and  copper  are  characteristic  accompanying 
minerals,  in  addition  to  which,  pyrite,  chalcopyrite, 
and  galena  are  present  in  many  of  the  veins,  and 
pyrrhotite,  chalcocite,  siderite,  and  zinc  blende  are 
found  in  some  of  them. 

Sylvanite,  hessite,  petzite,  calavetite,  nagyagite, 
and  altaite  are,  in  all  the  deposits  so  far  discovered, 
minerals  of  primary  deposition,  so  that  their 
presence  indicates  a  zone  of  unoxidized  or  at 
feast  incompletely  oxidised  material.  The  native 
gold,  so  commonly  found  associated  with  the 
tellurides,  has  in  many  cases  been  derived  from  these 
minerals  by  oxidation,  when  it  is  generally  spongy 
and  frequently  has  a  brownish  colour  ;  where  this 
origin  for  the  gold  can  be  proved,  the  zone  in  which 
it  and  the  telluride  occur  together  lies  above  that 
of  the  primary  sulphides  ami  consequently  (as  the 
zone  below  ground-water  level  is  reached,  i.e.,  below 
the  oxidized  zone  and  the  zone  of  secondary  enrich- 
ment), the  gold  may  be  expected  to  cease  to 
be  free  and  to  occur  instead,  combined  with  tellu- 
rium. 

Tetradymite  is  known  to  have  been  discovered  at 
but  two  points  in  Canada,  viz.,  at  the  Nickel  Plate 
mine  Osoyoos  mining  division,  and  on  the  Koderick 
Dim  claim,  Greenwood  mining  division,  both  id 
British  Columbia.  At  the  Koderick  Dim  claim 
tetradymite  occurs  in  a  quartz  vein  like  the  other 
telluiides  ;  but  at  the  Nickel  Plate  mine  it  is  found 
in  contact-metamorpliic  rocks,  and  is  probably  also 
a  primary  constituent  of  the  ore,  although  Mr. 
Camsell,  who  has  described  the  occurrence,  considers 
that  possibly  this  mineral  may  be  the  result  of 
secondary  surface  alteration. 

Uses  and  Value. — Tellurium  as  yet,  has  practically 
no  technical  use  and  consequently  there  is  very  little 
if  any  demand  for  the  metal  itself  except  for 
experimental  purposes.  A  number  of  uses  to  which 
ibis  metal  may  be  put  have  recently  been  proposed, 
however,  and  concerning  it,  Edison  says  :  '  1  have 
worked  it  to  a  considerable  extent  and  I  pronounce 
it  a  marvellous  substance  ;  I  could  use  it  in  large 
quantities  if  it  were  cheaply  produced.' 
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Potassium  tellurate  is  employed  to  a  limited 
extent,  however,  in  therapeutics,  being  u-d  i,,, 
night  sweat  of  phthisis. 

Treatment  and  Assay.— To  enter  into  a  detailed 
discussion  concerning  the  assaying  and  treatment  of 
tellurium-containing  ore*,  would  he  beyond  tln» 
scope  of  this  short  paper;  but  a  few  linen  on  this 
topic  may  not  lie  entirely  amis.,  BiDCe  a  study  of  the 
literature  dealing  with  the>e  ores  cannot  fail  t.. 
impress  one  with  the  fact  that  tellurium  ha-  a  much 
more  general  distribution  ami  is  more  common  h 
associated  with  -old  than  ha-  been  commonly 
supposed. 

Treatment.     Ores  in  which  tellurium  occurs  .1--.. 
eiated  to  any  considerable  extent    with  the  precious 
metals  have  been   a  source  of  perplexity  to  mam 
mill  men  ami  metallurgists,  particularly  in  American 
practice  :  in   many   of   these   cases,    possibly    in    the 
majority    01    them,     the    tellurium    ha-     not     been 
detected  or  if  it  has  heen  discovered,  it-  presence  has 
been    ignored    with    disastrous    consequences.       In 
milling    processes,    it    is    found    that    ore-   in    which 
compounds    of    tellurium    are    prominent,   are   not 
susceptible    to    amalgamation    or    to  the  ordinan 
method-    of   hydraulic   concentration.      Concerning 
smelting    operations     Kustel   states   that    'not 
tellurium   combinations   with  gold,   lose  gold   to  a 
notable  extent    while  roasting;  but  some  do.  and 
that  np  to  a  considerable  amount.  20]  .  perhaps  even 
more.'      II-  also  ad-!-:  'The  lo--  is  no  mechanical 
one.  occasioned  by  draft    of   the  furnace,  hut  princi 
pally  by  volatilization.'     The  result  of  the  various 
investigations  from  those  of  Plattner  to  the  present, 

10-  io  he  that  in  all  ordinary  oxidizing  roastii 

gold  ores  containing  no  tellurium  that  there  i-  no 
loss  of  gold  other  than  a  mechanical  one  :  hut  where 
ores  are  involved  in  which  there  i-  any  appreciable 
amount,  of  tellurium,  there  appeal-  to  be  always  a 
loss  of  gold  by  volatilization,  in  any  operation  in 
eolving  the  roasting  of  the  ore-  or  any  of  their 
products  from  which  neithei  the  gold*  nor  the 
telluriam  has  heen  separated.  Mr.  1'.  ('.  Smith  has 
made  a  careful  investigation  of  such  ores  and  in  an 
excellent  article  concerning  them  write- ; 

'Careful    experiment     with    BUch    o>--.    especially 
where  conducted  at  a  reduction  works  handling  Is 
quantities    of    them,    should    not    only    linalh 

embarrassment  from  the  pie-,  nee  oi  the  tellurium, 
hut  even  turn  it  to  a  profit.'  This  indicate-  thai  the 
only    objectionable     influence     tellurium     in 

possesses   i-   likely  to   I vercome;   when    this   is 

established  the  discovery  oi   this  metal   in  an 
deposit  will  he  cause  foi   unalloyed  gratitude   on   tie- 
part  of  the  owner,  a-    tellui  Mm    is  almost  invariably 
an  indication  of  the  occurrence  of  g  »ld. 

. !  tsay.     <  >n    1  he   subject   "i    the  h 
containing   tellurium,    Mr.    Chas.    A.     KuYton    ha* 
published   a   very    carefully  prepared   article, 
according  to  him  scorification  of  any  kind  1 
had,  and    the   crucible   a--a\    i-   the   best,    metl 

The  fire  should  be  moderately  hot,  a  l.u_  ol 

litharge  should  be  nsed,  and  a  button 
grains   -honhl    be  obtained,   which  can  I"- 
direct  Ij 

Identification.  -The     presence    ol     tellurium 
frequently   overlooked    partly    because,    in    m 
cases,  it    occur-   in    very    small   anounts,  and 
tse  it-  determination  is  a  somewhat  difficult 
laborious    process  in    comparison   with    that  ol 
and  silver.      \  -mall  fraction  of  an  ounci  I  to 

the  ton  of  ore  may   be  easilj   and  accurate! 
mined  by  di\    1-     \   ;   but    a   limilai    amount  ol 
lurinm,  or  other  metal  to  be  found  b 


calli  \ 

in  oi 

1  of  the 

-ill! 

A    fi- 
nch, thej  often   fail   to  - 
D,     D     I    URNKS,    PI 

I.    I'M  I 
\     I! 


•■;-.i    Batti 

1  I  nite  for  the  year  I9l"( 

tioi 

were  re*pe<  tivelj  :     Pi  1 
lO-67d.,  stamping  per  toi 
lips,  |». 

pei   to,,  7  '•■  1  •_>-    1  - 

that    no   less    tl 

on  th-  stamping 
air  cush 

modern  impound   l  which 

also  supplied  by  \|. 
the  comi  ined  resulu 
—  Mm, mi    XV 
1911,  p    I  38         \    :  ' 

\x  1  imo.vi  w.  Gold  <  n 
prop  itment  ol 

1-  mad-  i.\     lohn  Joni  H.  S.  B  ihi 

that  aside  fron  the 

procexs  also u noraical  bj  reason  of  ii  !it\ 

of  regenerating  the  chemicals  used. 

\  hydrochloric  acid  gei 
of  the  plant.      The  fii  with    IK  I.  and 

as  the  ore  i-  h  sulphide  the  action  ol  the  ll< 
ore   1-   to   form    H,S.       In    anot  hei 
chloride  solution  of  antimony 

n  hich  i-  nsed  to  combine  w  itli  1  lie    II  S 
formed    in    the   lir-t    insi 

■  the  e. |iiatioii  II   >      I  'II' 

lydrochlorii  to  the 

the  tow-  iching  the  -olm  ii 

Tl ycle  ol 

pulverized  on  n  |, 

liyd hloric  ition.ln-.ited  by  exhaust 

i  II- 

1 
conducted  n 

\\  hen   the  ant  11 ,\    has  been  di 

the  solution  1-  fill 

antimonj  l 

u»  th< 

1  lie  II  ^       riu     I111 

and     ma\      I" 

1     \    W 


I  1x1   1  .i.ixiux..  hi, 

muent  that   the  developi 


p-ll  lid    wild 


626 


The  Journal  of  Tin  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.        June  1911 


particular  application  of  the  method    to  any  given 
ore. 

In  the  minds  of  many  engineers  a  prejudice  exists 
against  what  is  known  as  the  ' all-sliming '  scheme 
because  of  a  belief  that  enormous  cost  both  in  outlay 
for  the  necessary  machinery  and  in  operating  it  must 
ensue,  the  latter  to  such  a  degree  that  any  improve- 
ment in  extraction  to  be  obtained  by  fine  grinding 
would  l>e  more  than  off-set  by  the  contingent  disad- 
vantages. To  a  limited  extent  and  in  special  cases 
this  is  undoubtedly  true  but  as  a  generalisation  it  is 
certainly  wrong.  'All-sliming'  in  its  general  accepta- 
tion is  intended  to  mean  the  absolute  reduction  of 
the  whole  of  the  ore  to  something  over  150-200*  fine, 
but  it  is  also  being  applied  where  portions  of  the 
pulp  are  classified  and  subjected  to  varying  degrees 
of  line  grinding.  It  appears  to  me  that  the  term  is 
still  applicable  to  such  cases  provided  that  the 
coarsest  product  handled  is  not  less  than  100  mesh. 
The  use  of  the  term,  however,  is  of  no  particular 
moment  so  long  as  it  conveys  something  reasonably 
understandable  and  the  final  dictum  on  that  point 
may  well  be  left  to  some  of  the  technical  societies. 

Having  conceded  the  undoubted  virtues  of  fine 
grinding  the  questions  of  greatest  importance  are  its 
limiting  factors  and  its  efficiency  in  the  treatment  of 
a  given  ore.  The  limiting  factors  are  primarily 
involved  in  a  comparison  between  the  added  cost  of 
each  extra  unit  of  fine  grinding  and  the  added 
extraction,  but  this  is  by  no  means  easy  to  deter- 
mine accurately.  The  recent  contributions  by  H. 
Stadler  on  '  Grading  Analysis  and  their  Application  ' 
go  a  long  way  toward  elucidating  the  more  abstruse 
of  the  problems  involved  in  the  computation  of  the 
actual  work  done  in  regrinding  operations,  and  if  it 
be  allowed  that  the  actual  work  done  can  I  e 
measured  against  an  accurate  record  of  the  power 
consumed  in  doing  that  work,  it  becomes  possible  to 
arrive  at  the  all-important  figure  of  cost. 

.\s  to  the  relative  recoveries  on  various  products 
measured  according  to  the  varying  degrees  of  fineness, 
the  difficulties  are  less  pronounced  and  provided  that 
due  care  i-  observed  in  carrying  out  the  investigation 
there  is  no  doubt  that  the  point  is  susceptible  of 
ready  determination.  It  is  after  making  the  assump- 
tion that  these  questions  can  be  settled  on  a  practical 
basi — and  this  is  by  no  means  mere  assumption, 
although  finality  lias  not  yet  been  approached— that 
the  really  economic  considerations  arise,  and  it  is 
with  the-e  that  I  now  propose  to  deal. 

Take,  for  example,  a  silicious  ore  containing  5% 
of  pyritic  material.  Let  as  assume  that  this  material 
be  crushed  to  60  mesh  and  that  from  the  resultant 
pulp  90'  of  the  pyritic  content  can  be  concentrated 
out,  carrying  70%  of  the  gold.  Taking  the  assay  of 
the  ore  at  H  dwt.  per  ton,  we  then  have  after  concen- 
tration : 

4-.">  tons  of  concentrate  carrying  560  dwt.  =  124  dwt. 
per  ton. 

95'£  tons  of  pulp  carrying  240  dwt,  =2'5I  dwt.  per 
ton. 

The  pulp  would  then  be  classified  into  Q5S  tons  of 
sand  containing,  say,  3  dwt.  per  ton  and  30  tons  of 
slime  at  I  \r>  dwt.  Again  assume  that  each  of  these 
product-  by  agitation  and  filter-pressing  and  without 
any  tint  her  regrinding  would  yield  80%  recovery. 
The  question  would  then  naturally  arise  as  to  the 
application  of  finer  grinding  and  in  what  particular 
form.  At.  the  outset  it  is  quite  clear  that  the  pyritic 
constituent  of  the  ore  would  demand  special  atten- 
tion.  An  80%  extraction  on  the  124  dwt.  would  leave 

having  fro 
per  linear  inch, 


a  residue  of  24"8  dwt.,  and,  although  from  the  whole 
pulp  without  concentration  on  the  basis  of  80%  of 
S  dwt,  the  final  residue  would  only  amount  to  1  '6  dwt. , 
it  would  at  once  seem  possible  materially  to  reduce 
even  that  residue  by  a  proper  handling  of  the  con- 
centrated portion. 

Fine  grinding  would  at  once  be  suggested  as  the 
remedy  and  this  might  be  achieved  by  : — 

(a)  Regrinding  the  whole  of  the  pulp  from  the 
crushing  plant  that  is  coarser  than  200  mesh. 

(//)  Regrinding  a  hydraulicly  classified  portion  of 
the  pulp. 

(')  Regrinding  a  carefully  concentrated  portion  of 
the  pulp. 

Assuming  that  if  the  products  were  reground  to 
pa-s  200  mesh,  which  postulates  the  grinding  of  a 
great  portion  of  it  to  something  much  finer,  we 
should  increase  the  extraction  from  80%  to  94%.  The 
position  would  then  be  as  follows:  — 

Concentrate — 

80%  of  124  dwt.    ...  ...       99-2  dwt. 

94%  ,,  116o     „ 


Sand — 

80%  of  3  dwt. 
94 


An  increase  of      17'3  dwt. 

...       2-4    dwt. 
2-82      ,, 


An  increase  of         42  dwt. 

Slime. — As  the  slime  is  already  of  the  required 
fineness  we  may  assume  that  the  extraction  from 
this  product  remains  at  80%  of  1  45  =  1  16  dwt., 
although  at  94%  the  extraction  would  only  amount 
to  1  30  dwt.,  being  an  increase  of  02  dwt.  per  ton. 

It  is  obvious  that  it  is  to  the  concentrate  that  we 
must  look  for  the  chief  imi  rovement  in  adopting  fine 
grinding  and  the  question  is  whether  the  right  policy 
in  this  particular  case  would  not  be  to  aim  at  a  very 
clean  concentration  with  the  subsequent  fine  grinding 
of  that  product  only.  This  is  an  important  question 
and  the  solution  of  it  must  have  far  reaching  effects 
on  the  ultimate  construction  and  operation  of  the 
plant.     The  points  that  ari.se  are  : — 

1.  What  is  the  cost  per  ton  of  regrinding  from  60 
mesh  to  200  mesh  ? 

2.  Assuming  that  the  sand  is  not  reground  would 
it  not  be  necessary  to  provide  a  special  plant  for 
final  treatment.  In  other  words,  could  the  whole 
pulp  be  treated  as  one  product — including  the 
reground  concentrate — if  the  sand  were  not  reground? 

3.  Would  it  be  necessary  to  regrind  the  sand  to  as 
fine  a  mesh  as  the  concentrate  either  for  the  purpose 
of  getting  extraction  or  of  making  the  product  suit- 
able for  filter  pressing  ? 

4.  Which  is  likely  to  be  the  more  economical  in 
capital  outlay  and  operating  cost,  three  separate 
plants,  one  for  concentrate,  one  for  sand,  and  one 
for  slime,  or  one  plant  to  take  the  product  in  one 
operation  ? 

5.  Assuming  that  50%  of  the  valuable  contents 
could  in  the  first  place  be  extracted  by  amalgamation, 
although  the  ultimate  recovery  would  not  thereby  be 
increased,  would  it  be  advisable  to  adopt  amalgama- 
tion ? 

6.  As  the  concentrate  contains  the  bulk  of  the 
precious  metals  would  it  not  be  advisable  to  make 
special  provision  for  regrinding  this  product,  in  order 
to  ensure  an  absolute  reduction  to  impalpability. 
Could  this  be  done,  and  how  ? 

Taking  these  points  in  sequence : — 1.  The  cost  of 
regrinding  from  60  mesh  to  200  mesh  will  vary 
according  to  the  natu  e  of  the  material  to  be  reground 
and  also  according  to  the  cost  of  power  and  the  par- 
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ticulai  machinery  nsed  for  the  [mi  | •< •-■  -  In  my 
experience  the  average  figure  may  be  pul  al  3a  per 
ton. 

•2.  It  would  be  necessary  to  have  a  separate   plant 
for  the  handling  of  the  saud  if  it  were  not    reground, 
whether  the  subsequent  treatment  of  the  -lime  in 
volve  decantation  or  filter  pressing.   In  filter  pressing 
the  presence  of  coarse  sand  causes  channelling 
\  it  i ;*. t «-  —  the  results. 

3.  It  would  not  be  necessary  to  regrind  the  Band 
as  fine  as  the  concentrate  either  for  purposes  of 
extraction  or  with  the  object  of  producing  a  product 
suitable  for  filter  pressing.  The  added  cost  n< 
sary  to  reduce  the  large  tonnage  of  sand  to  pass  200 
mesh  would  not  be  justified  from  the  increased 
extraction  point  of  view,  while  from  the  filter  press- 
ing standpoint  150  mesh  would  be  < |ii it <»  fine  enough, 

4.  There  can  be  do  question  that  a  plant  designed 
to  handle  one  product,  and  one  producl  only,  con- 
tinuously, will  he  much  mpre  sbnple  in  design,  less 
costly  in  capital  outlay,  and  cheaper  to  work  than 
the  plant  consisting  of  three  separate  parts. 

.j.  There  is  nothing  to  he  gained  in  recovering  50  . 
by  amalgamation:  first,  because  the  operation, 
though  not  an  expensive  one,  costs  something  ; 
second,  it  is  always  easier  to  steal  gold  caught  in 
amalgamation  than  gold  held  in  zinc  boxes  ;  thirdly, 
the  ultimate  recovery  is  likely  to  be  rather  more  than 
less  without  amalgamation  as  the  losses  arising  from 
the  use  of  that  process  are  thereby  avoided ;  fourth. 
the  extra  consumption  of  cyanide  and  zinc  is  almost 
inappreciable.  For  these  reasons  then'  is  no  ob 
in  using  amalgamation. 

ti.  divert  that  a  clean  concentrate  can  be  made 
such  as  that  indicated  in  the  case  under  review,  there 
can  be  little  doubt  that  it  would  be  wise  to  make  as 
clean  a  concentrate  as  possible.  For  this  purpose  it 
would  he  necessary  to  use  some  mechanical  device  in 
order  to  ensure  the  saving  of  the  hulk  of  the  concen 
trate.  It  is  possible  to  arrange  for  the  regrinding  in 
such  a  manner  that  the  reduction  to  impalpability 
can  be  absolutely  assured. 

Une  of  the  great  objections  to  rejecting  amalgams 
tion  i-  that  the  coarse  gold  will  offer  such  a  resist- 
ance to  a  dilute  cyanide  solution  that  in  all  proba- 
bility it  would  not  be  dissolved  in  the  time  provided. 
Those  who  raise  this  objection,  however,  overlook 
one  important  point:  that  the  concentrate  with 
which  the  coarse  gold  is  associated  i-  taken  direcl  to 
tube  mills  from  which  no  escape  of  coarse  gold  i- 
possible.  In  fact,  once  tin-  coarse  gold  reaches  the 
tube  mill  its  condition  i-  rapidly  changed  to  thin 
flaky  gold  and  in  this  condition  it  oiler-  little  resist- 
ance to  solution.  I  de-ire  to  emphasise  this  point  as 
it  has  been  so  often  raised  and  there  IS  no  doubt  at 
all  that  in  actual  practice  those  who  raise  the  ol 
tion  will  find  that  the  difficultj  will  disappeai  "t 
course,  I  assume  that  in  the  handling  of  the  pulp  as 
one  product,  cyanide  solution  would  be  circulated 
throughout  the  entire  plant,  in  which  case  the  coarse 
gold,  after  being  thinned  in  the  tube  mill,  will  p.i-- 
from  ii  in  solution.  In  every  case  where  the  pulp 
can  be  handled  as  one  product  there  can  be  no  que* 
tion  as  to  tie  advisability  of  circulating  solution 
throughout  the  entire  plant.  The  advantages  that 
accrue  in  the  matter  of  saving  ol  water,  pumping 
cyanide  solution,  damming,  etc.,  are  too  well  k>. 
to  reqniro  a  detailed  description  here,  but  the  prin 
ciple  i-  -o  important   that   it    may  be  taken  a-  the 

CTUS  of  all  -limine  Woi  k. 

In  regard  to  the  method  of  securing  with  certa 
the  thorough  regrinding  ol  the  concentrate  I  cannot 
do  better  than  give  the  following  brj< 
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him  before  the  M 
and  Metalln 


.ml  pulp  Hum  -tamp-  Ol   mil 
it  10  of  solution  to  1  of  o 
i  he  overflow  from  which 
pulp  ihickenei 
suitable  to  the  kind  of  slime 

floW   e.,n-i-I-  of    | 

small   pe  on  2(J0  ■  •  - 

-ei  part  of  the  pulp,  constituting  the  underflow 

ol    the   ela--iliei  •,,    (||,.    tube    null. 

inder,  with   the  pro]  It 

contains  the  -and   from   which  the    preciou 
have  not  yet   been  .• pletely  liberated,  tin 

and  the  e  iai-.-r  particles  of  sllvei  -ii  I  phi'  .old. 

The  overflow  of  the  classifier,  after  having  I 
properly  thickened  in    I-  .  >-  conoei  n  slime 

tabu  it.-    from    ti 

instead  ol  being  sacked  ami  -old  a-  usual,  i-  retui 
to  the  pump  (F),  joined  to  the  tube  mill  discba 
and  enter-  tie-  classifier  again. 

"  It   will  be  -een  that  tl  tini-    kepi 

in  circulation  until  so  line  that    it    will   not    -• 
the  tables  lnit  float  oil  by  so  -ion  ami  i-  then 

ear  lied  with  the  tailing  to  the  second  pulp  thick) 
■ /.  .  which  produces  the  proper  density  of  pulp  foi 
treatment  by  cyanide  in  agitation  vats.  The  fineness 
oi  this  concentrate,  which,  after  repeated  grindii 
at  last  pass  off  with  the  tailing,  surpasses  anything 
that  can  be  separated  by  the  finest  screens  or  by  the 
overflow  from  cones  In  this  state  it 

Will    behave    evetU     a-    tin-    metal-    ill    theor.li' 

pulp:  the  extraction  will  be  c pleted  in  1\  hours 

or  less  :  there  will  be  no  repi  ion  ami  • 
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but  accumulation  will  not  proceed  indefinitely, 
because,  as  more  particles  are  presented  to  t lie  grind- 
ing apparatus,  a  greater  effect  will  be  produced,  and 
after  a   short   time   a   state   of  equilibrium  will  lie 

established  and  the  quantity  of  fine  concentrate 
flowing  off  the  tables  will  equal  that  of  the  coarse 
concentrate  contained  in  the  ore.  As  to  the  extra 
work  thrown  on  the  tube  mills,  this  cannot  be 
correctly  estimated,  but  supposing  the  ore  to  contain 
of  concentratable  matter,  which  thus  requires 
regrinding,  and  that  it  were  necessary  to  pass  it  five 
times  through  the  mill  before  it  is  fine  enough,  then 
the  loss  of  the  capacity  of  the  tube  mill  would  be 
10%.  The  additional  cost  for  regrinding  would  there- 
fore be  insignificant  when  compared  to  that  of  dis 
posing  of  the  concentrate  to  the  smelter  or  subject- 
ing it  to  a  special  treatment. 

•  A  further  advantage  of  the  system  is  that  the 
action  of  the  solution  on  the  concentrate  passing 
several  times  through  the  tube  mill  is  considerable, 
and  shot  tens  the  time  necessary  for  agitation.  It  can 
easily  be  tried  and  its  economic  value  for  every  case 
determined,  in  any  existing  mill,  without  making 
important  changes  or  the  addition  of  expensive 
plant.' 

The  main  point  made  by  Mr.  Grot  he  is  that  it  is 
necessan  to  make  certain  that  the  concentrate  shall 
be  reduced  to  the  fines'  possible  condition  and  the 
adoption  of  his  suggestion  gives  an  assurance  that 
this  end  will  be  achieved.  J.  L.  Mennell,  in  discuss- 
ing  Mr  Grothe's  suggestion,  pointed  out  that  another 
advantage  of  the  sy.-tem  lies  in  the  fact  that  the  con- 
centrate is  not  reground  alone.  He  states  that 
unless  mixed  with  sand  the  concentrate  is  apt  to 
pack  and  cause  difficulty  in  regrinding,  whereas 
when  mixed  with  the  sand  the  tendency  to  pack  is 
obviated  and  simultaneously  assistance  in  the  opera- 
tion is  actually  gained  by  such  presence  of  the  sand. 
Furthermore  lie  points  out  that  it  also  avoids  the  use 
and  expense  of  a  separate  mill.  The  only  disadvant- 
age, according  to  Mr.  Mennell,  lies  in  the  'diminution 
of  the  capacity  of  the  tube  mill  by  the  repeated 
handling  of  the  same  material,'  but  this  in  his 
opinion  is  more  than  counterbalanced  in  the  saving 
of  the  additional  material  requiring  separate  atten- 
tion. 

Another  feature  of  this  system  is  that  the  concen- 
trate by  repeated  passage  through  the  tube  null  gets 
a  longer  time  of  actual  treatment  than  the  ordinary 
pulp.     This  certainly  is  an  advantage. 

Every  rue  must  naturally  he  treated  on  its  own 
merits  and  accoi ding  to  'he  constitution  of  the  ore 
mi  will  piactice  vary  ;  for  instance,  «c  may  have  any 
of  the  following  conditions  : 

I.  An  ore  that  could  be  concentrated  to  give  80} 
of  it-  valuable  contents  to  the  concentrate  such 
concentrate  not  exceeding  LO  of  the  total  ore;  in 
this  case  unless  the  ore  were  high  grade  if  would 
certainly  be  un-necessary  to  regrind  anything  but 
the  concentrate  and  it  would  be  a  matter  of  expert 
merit  to  decide  whether  a  hydraulic  classification 
would  serve  the  purpose  or  whether  mechanical 
concentrators  should  be  employed. 

>.  An  ore  thai  contains  practically  no  concentrate 
and  in  which  tin:  gold  i-  distributed  fairly  evenly 
throughout  :  in  this  case  it  is  exceedingly  probable 
that  after  the  first  separation  of  the  slime  the  rest 
of  the  pulp  would  have  to  he  m -round. 

'.',.  An  ore  containing  a  large  proportion  of  pyrite 

with    which  only  a   portion    ol    the   gold   or  silver  is 

••dated  ;  in    this    case    the    same    practice    would 

have    tO  be-   follower!    ;l-   ;,!„, 


4.  An  ore  containing  a  small  porportion  of  rich 
pyrite  but  still  leaving  considerable  gold  and  silver 
in  the  pulp ;  in  thiscase  probably  the  most  satisfactory 
procedure  would  be  to  resort  to  a  hydraulic  classifi- 
cation by  means  of  spitzlutten,  with  special  regrind- 
ing of  the  concentrate,  and  with  auxiliary  regrinding 
of  the  remainder  of  the  ore. 

All  of  these  cases  will  be  found  to  occur  in  actual 
practice  and  each  one  must  be  judged  on  its  own 
merits.  It  may  be  taken  as  axiomatic,  however,  that 
in  every  case  where,  either  by  hydraulic  classifica- 
tion or  mechanical  concentration  a  comparatively 
small  proportion  of  the  ore  of  relatively  high  value 
can  be  separated,  it  will  prove  expedient  to  make 
that  separation  and  provide  for  a  special  regrinding 
of  that  product  embodying  the  '  return'  features  set 
out  in  Mr.  Grothe's  suggestion.  Of  course,  it  is  not 
a  new  idea  to  suggest  the  return  of  the  coarser 
particles,  and  in  fact  the  idea  has  been  employed  in 
grinding  work  for  the  past  20  years  ;  it  is  clearly 
stated  in  Mr.  Grothe's  notes,  however,  and  I  deem  it 
well  worthy  of  emphasis. 

The  day  of  the  uercolation  method  of  treatment 
for  sand  and  the  decantation  system  for  the  treat- 
ment of  slime  has  gone,  except  in  special  cases,  and 
it  is  only  due  to  the  persistence  of  some  of  the  metal- 
lurgical fraternity  who  have  been  wedded  to  these 
ideas  that  they  are  to-day  ii. eluded  so  freely  in  the 
treatment  of  simple  gold  ores.  There  can  be  no 
logical  argument  opposed  to  the  principles  of  the  one- 
product  treatment  now  becoming  almost  universal 
and  the  only  points  remaining  for  settlement  are  the 
methods  and  devices  to  be  adopted  in  fine  grinding 
and  the  degree  to  which  this  principle  is  to  be  pushed 
in  order  to  gain  the  best  results.  Modern  practice 
has  so  emphatically  taken  up  the  circulation  of 
cyanide  solution  throughout  the  entire  plant  followed 
by  fine  grinding  and  filter  pressing,  and  the  results 
have  so  abundantly  demonstrated  the  fact  that  this 
practice  is  a  great  step  forward  as  compared  to  Rand 
methods  even  of  to-day,  that  there  can  be  no  longer 
any  discussion  as  to  the  relative  merits  of  the  respec- 
tive principles.  The  fight  in  future  will  lie  rather  in 
the  finei  points  of  the  newer  process  than  on  the 
question  of  its  superiority  to  old  practice. 

I  venture  to  predict  that  the  tendency  of  the 
future  will  be  to  crush  in  stages,  classify,  grind  in 
stages,  agitate,  and  filter  press  on  the  one-product 
principle  and  I  believe  that  the  upshot  will  be  cheaper 
plants,  lower  working  costs,  and  improved  extrac- 
tions. Probably  the  unit  vat-capacity  of  plants  will 
be  considerably  increased,  especially  those  vats 
responsible  for  the  feeding  of  the  filter  presses.  There 
is  no  reason  why  two  big  vats  should  not  hold  a  thi-ee 
days'  supply  for  a  filter  press  plant  of  400  tons  capa- 
city and  it  will  be  at  this  end  of  the  equipment  that 
the  storage  reserve  will  be  created  rather  than  in  the 
battery  bins.  Air  agitation  has  been  so  successfully 
used  on  pulp  consisting  of  slime  and  fine  sand  that  it 
is  bound  to  continue  to  play  an  important  part  in 
agitation  work,  and  although  the  shape  of  the 
Pachuca  tank  may  be  considerably  modified  the 
principle  upon  which  it  is  operated  is  bound  to  be 
recognised,  ami  in  some  form  or  other  it  will  be 
embodied  in  all  new  plants."— H.  S.  Denny. — The 
Mining  Magazine,  Vol.  iv.,  March,  1911,  p.  219. 
(J.  E.'T.) 


Notes  on  Cripple  Creek  Mill  Practice.— 
"The  interest  which,  for  the  past  two  years,  has 
centred  in  the  oyanidation  of  Cripple  Creek  raw  ore 
will  not  abate  much  this  year.  In  fact  it  is  more 
likely  to  increase  for  the  reason  that  we  do  not  yet 
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know  tlie  chemical  details  of  one  of  the  pro 
used,  and  further,  that  a  wholly  new  principle  is  to 
be  applied  this  year  in  a  new  mill  now  buil. 
The  successes  of  1909  and  1910  will  be  followed  we 
hope,  by  still  another  in  1911,  and  the  Geld  for  local 
treatment  of  Cripple  Creek  ores  be  thereby  greatly 
enlarged.  It  seem-  certain  even  now  that  the  list  of 
metallurgical  failures  at  Cripple  c.eek  will  not  be 
added- to,  if  intelligence  i-  displayed  by  those  who 
direct  future  ventures. 

At  the  present  writing  the  secret  of  success  i-  told 
in  a  few  words— ordinary  cyanidation  assisted  by 
preliminary  concentration  and  the  application  of 
cheap  chemicals  with  the  cyanide.  The  object  ..I 
the  concentration  i-  to  remove  a  small  qnantit]  ol 
refractory  mineral,  the  retention  of  which  would 
only  increase  the  time  of  extraction  of  the  whole 
mas-,  or  possibly  defeat  the  whole  process.  The 
comparatively  small  quantity  of  the  ore  thus 
removed  can  l>e  sold  to  smelters  or  given  such  -| 
treatment  as  its  requires.  But  the  prospeel  now  i- 
tliat  even  this  step  will  he  rendered  unnecessary  by 
the  Clancy  process  which  will  he  in  operation  in  a 
few  month-. 

Stratton's   Independence    Mill.     The    method    of 

treatment  used  in  this  mill  was  worked  out  by  Mi. 
Philip  Argall  after  many  years'  experience  with  the 
cyanide  process  and  Cripple  Creek  ores.      Based  on 

experiment*  made  at  a  much  earlier  date,  the  plant 
finally  was  put  in  operation  in  April.  1909,  after  some 
unavoidable  delays  and  in  spite  of  the  unfavorable 
criticism  of  doubting  Thomases.  The  problem  was 
to  treat  at  a  profit  a  laru'c  dump  of  low-grade  ore, 
amounting  to  almost  1,000,000  ton-,  which  had 
accumulated  for  many  year-.  The  average  value  "i 
the  dump  was  determined  by  extensive  sampling  t" 
lis  Mist)  per  ton.  Tin-  figure  is  much  low  er  than  the 
cost  of  treatment  at  some  of  the  earlier  mill-  and  i- 
even  less  than  the  lowest  treatment  rate  now  offi 
by  custom  mill-  on  low  grade  Cripple  Creek  a 
viz.,  $4  per  ton.  That  the  cost  of  treating  this 
dump  in  the  Independence  mill  i-  about  $1*50  per 
ton  is  evidence  of  the  general  improvement  in  milling 

methods  and  of  the  ability  of  the  technical  stall  in 
charge  of  the  work.  The  mill  was  the  first  bu< 
ful  cyanide  plant  treating  sulpho-telluride  <"<•-  in 
the  Cripple  Creek  district,  although  several  succ< 
had  been  scored  previously  in  cyaniding  the  oxidised 
ores.  It  has  been  steadily  enlarged  since  beginning 
operations  from  an  original  capacity  "t  1,500 tons  per 
month  to  practically  more  than  9,000  tons  per  month 
at  the  present  time. 

Crushing  and  Grinding. — The  dump  "if  ism 
by  electric  shovel,  loaded  into  4-ton    cat- and  hauled 
up  an  incline  to  the  coarse  crushing   plan) 
cars  are  in  use,  one  being  loaded   while  the  othei  is 
dumping.     In  this  way  a  car  i-  loaded   and  dumped 
about  every  three  minutes,   which   permits  crushing 
a  day's  run  of  300  tons   for  the   mill  in   about    foui 
hours.      The  car-  are  dumped  direct u  ovei    i7    l> 
Gates  gyratory  crusher  which  reduces  th< 
size.     The  crushed  ore  is  discharged  ovei   a  grizzly 
with   -2  in.   openings,   the  oversize  falling  on   i 
picking   belt   where   piece-  of  steel   anl   wood   are 
removed.      The   belt   discharges   hit 
gyratory,  which  cm-he-  the  ore  to   IJj  in    - 
pro  luct  of  i  be  second  gyr  itory  i-  on  nbine  I  «  it  h 
undersize    of   the   grizzly  and   elevi  belt 

conveyoi    bo   the  si  wage   biu   in    ti 
building. 

The  design  of  the  storage  bin  and  f< 
'ivc  steady  feed  of  ore.     I  be  bit 
lal  bottom,  the  ruinating 


open  cone  about  12  tt.  in 
placed  with  it-  uppei  ..;.• 
plane  will,   the   •■  it    o| 
lew. 

igh  which  the  ore  i- 
revolvii 

flow  ind  the  bin 

without  |  ention. 

I  he  method  of  adding  lime  foi  | 
diners   from    the   as 
solution  form.      \-  t  be  ore  leavi  -  i 
is  moistened  with  a  small  quant  till  solo  I 

whi«h  settlef  olid  lime 

tm  the  da)  s  run  of  300  tont  I      - 

protective  alkalinity  in  the  solution  l    • 

mixed  ore  and  lime  are  thei  1  to  bit 

the  rolls,  and  fnrthe  ed   in  two  -i. 

of  rolls  in   .   in.    -;  l  hi-  material,  which  < 

-titute-  the  Chilean    mil 

distributed  to  three  bins,  one  foi   each  mill. 
Chileans  are  of  the  fast  running  type,  <>  ft.   in  • 
making  .'::;  r.p.m.     They  ^iin.1  in  mill  solution  which 
i-  kept  at  a  Btrength  of  about      lb.  Kt  N  pet  ton 
discharge  through  12-mexh  8 

about  I«ni  tun-  ol  j»  hours,  I  the 

pulp  passing  150-mesh  set 

-    nd  and  -line-  ioi 

to  concentration  in  two  spiral  classil 

toils    daily    Capacity.         The   sand    i-    delivered    .">    It 

above  the  feeding   point  from  4      to  7 

-lime,  depending  <>n   the  g   nature  ol  the 

The  slime  emerges  •>   in.   below   the  feeding  point, 
carrying  about  :>     >>t  sand  coarser  than  150  me»h. 

Mill  solution  i-  added  to  the 
-and  a- ii  leaves  the  classifier,  and  the  pulp  i- 
tributed  to  20  Card  tables.      Tw 

..i  e  obtained    the  first  <  gold 

pel  ("ti    which  is  shipped  to  the  smelter  ;  the  second 
with  a  bo  .  >ld.  which  is  sold  to  cblorinaiion 

works.      1  be  Cat  i  ed  t"r  t  hi-  woi  k 

it  gives  a  cleaner  division  between  ibe  two  class* 
concentrate  and  a  consequent  financi 

their  disposition.      The  -and  tailing  i-  lunch 
-uinp    ami    i  I    pump 

cyanide  plant  foi  furthei  treatm 

Tie  id    heai  iei    san  i    in 

spitzlutten    and    regronnd    in    ■    tub    mill. 

■  iltld   pulp  I-    classified    1  ie!    and 

slime,  the  formet  on  two  '  ibJes 

and  the  lal  tei  on  fou     IJ  \ 

tables  produce  first  and  necoml  .  iceutrati 

I  from   tie 

i-  thickened  in  inderflow  is 

diatributed    ti>    I"    I1 

vanners.     Like  the  <  !ard  ike 

■•nit 
7    01     gold    per   ton   and 

I 
slim 
I 
tail  i til*  from  I 


I 


A 
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filter  bins,  each  of  250  tons  capacity.  The  sand 
enter-  the  bins  with  an  a— ay  value  of  0*06  oz  to 0*08 
gold  per  ton  and  is  discharged,  after  treatment, 
with  0'03oz.  to0  04o/.  The  treatment  is  as  follows  : 
After  a  bin  is  filled  and  drained  it  i-  leached  with 
solution  strengthened  by  the  addition  of  2.">  lb.  KCN 
to  each  bin.  When  this  solution  has  filtered  the 
-and  i-  given  successive  washes  with  barren  solution 
and  water  and  sluiced  out. 

The  slime  from  the  classifiers  Hows  to  four  large 
settling  tanks,  the  overflow  from  which  is  usually 
returned  to  mill  solution  storage.  It  is  the  intention 
to  keep  the  mill  solution  at  a  strength  of  \  lb.  KCN 
and  at  a  value  not  exceeding  $0*50  per  ton.  When 
this  is  exceeded  the  tanks  are  not  allowed  to  over- 
Mow,  but  are  decanted  to  the  precipitating  depart- 
ment. The  thick  settled  slime  is  drawn  from  the 
bottom  of  any  one  or  all  of  the  tanks  and  pumped  to 
the  agitator  for  10  hours  agitation,  with  air  at  30  lb. 
pressure.  A  charge  consists  of  from  75  to  100  tons  of 
dry  slime  and  from  one  and  one-half  to  two  times 
that  amount  of  solution.  Thirty  lb.  KCN  are  added 
to  eaeh  charge.  The  agitation  tanks  are  modified 
from  the  standard  construction  in  air  agitators  by 
shortening  the  central  tube  one-half,  thereby  secur- 
ing the  full  benefit  of  the  air  in  agitating  the  pulp 
in  the  upper  half  of  the  tank.  After  10  hours'  agita- 
tion the  charge  is  pumped  to  a  second  agitator  for 
special  chemical  treatment. 

Fi'tration. — The  vacuum  filter  is  of  peculiar  con- 
st ruction,  generally  according  to  the  Cassell  type, 
and  consists  of  110  leaves  7*5  ft.  x6ft.  The  capacity 
i-  sufficient  to  handle  the  contents  of  an  agitation 
tank  in  seven  or  eight  charges  in  24  hours,  three 
hours  being  the  time  required  for  a  complete  cycle  of 
loading,  washing  and  discharging.  Vacuum  is  main- 
tained at  10-12  in.,  which  is  practically  the  best 
obtainable  in  slime  liltration  at  the  altitude  of  10,000 
ft.,  where  the  barometer  normally  stands  at  about 
20  in. 

Precipitation. — The  filtered  gold  solution  is  clari- 
fied in  two  Johnson  presses  and  Hows  to  the  zinc 
boxes  for  precipitation.  The  daily  tonnage  of  solu- 
tion precipitated  is  about  350  tons,  or  little  more 
than  the  tonnage  of  ore  treated.  Occasionally,  when 
the  mill  solution  rises  too  high  in  value,  several 
hundred  ton-  may  be  precipitated  in  addition  to  the 
regular  quantity. 

The  gold  precipitate  receives  the  usual  acid  treat- 
ment and  i-  discharged  to  a  pressure  tank  connected 
with  a  -mall  filter  pre--.  The  press  cake  is  dried, 
roasted  and  ground  in  a  small  tube  mill  using  pieces 
of  shafting  for  the  grinding  medium.  The  object  of 
the  last  step  is  to  put  the  precipitate  into  as  uniform 
condition  as  possible  so  that  an  accurate  sample 
<an  be  taken.  Prior  to  the  introduction  of  this  prac- 
tice a  great  deal  of  time  was  consumed  in  making 
(•ment  with  the  smelter  on  account  of  the  varia- 
tion of  the  sample  taken  for  assay. 

The  Independence  mill  was  erected  at  a  cost  of 
over  a  quarter  of  a  million  dollars.  The  preliminary 
experiments  indicated  that  a  fair  profit  could  be 
made  by  the  treatment  of  10,000  tons  per  month,  and 
it  i-  interesting  to  know  that  the  actual  working 
costs  have  checked  the  estimates  remarkably  close. 
No  official  figures  have  yet  been  ^iven  by  the  com- 
pany, -o  that  detail-  of  co-is  and  profits  are  not 
actually  known  to  the  public,  but  it  is  stated  that 
operation-  are   being  conducted   at    a    satisfactory 

profit.  J 

1  "  mill  i-  equipped  with  duplicate  pieces  of 
machinery  at  those  point-  where  a  break  would  inter- 
fere seriously  with  continuous  operation.     Cement 


floors,  launders,  and  sumps  effectually  prevent  the 
loss  of  valuable  cyanide  solution  and  contribute  to 
the  cleanliness  of  the  plant.  Crushing  and  concen- 
trating in  cyanide  solution,  which  was  one  of  the 
features  concerning  which  sceptics  expressed  their 
doubts,  has  not  given  rise  to  any  trouble,  either  by 
serious  loss  of  solution  or  by  ill  effects  on  the  work- 
men. Altogether  the  plant  has  been  a  success  on 
which  the  company  and  staff' are  to  be  congratulated. 

Following  is  a  condensed  statement  of  the  flow  of 
ore  through  the  mill  : 

Ore  from  dump  in  4-ton  cars,  to  1. 

1 — 7i  D  Gates  gyratory,  discharging  to  2. 

2 — Grizzly  ;  oversize  to  picking  belt,  thence  to  3  : 
undersize  to  4. 

3 — 5K  G  Gates  gyratory,  discharging  to  4. 

4 — Incline  belt  conveyer  to  5. 

5 — Mill  storage  tank  ;  lime  and  a  small  quantity 
of  mill  solution  are  added  to  the  discharge  and  the 
mixture  elevated  to  bins,  thence  to  6. 

6 — Two  sets  of  rolls  ;  product  elevated  to  bins, 
thence  to  7. 

7 — Three  6  ft.  Chilean  mills,  12  mesh  screen  ;  dis- 
charge to  8. 

8 — Screw  classifiers  ;  sand  to  9,  slime  to  14. 

9 — Distributor  to  20  Card  tables  ;  high  grade  con- 
centrate to  smelter  and  low  grade  to  chlorination 
mill  ;  tailing  to  10. 

10 — Sand  tailing  sump  ;  centrifugal  pump  to 
cyanide  department,  17.  Coarsest  sand  reground  in 
tube  mill  ;  product  to  11. 

11 — Two  classifying  cones  ;  underflow  to  12,  over- 
flow to  13. 

12 — Two  Card  tables  ;  concentrate  shipped,  tailing 
to  16. 

13 — Four  Deister  slime  tables;  concentrate  shipped, 
tailing  to  16. 

14 — Sixteen  thickening  cones  ;  underflow  to  15, 
overflow  to  16. 

15 — Ten  Deister  tables  and  four  vanners  ;  concen- 
trate shipped  and  tailing  to  16. 

16 — Slime    tailing    sump 
cyanide  department,  17. 

17 — Cyanide   mill  ;  screw 
slime  to  19. 

18— Sand  leaching  tanks  ;  filtrate  to  23,  sand  dis- 
charged. 

19 — Four  settling  tanks  ;  overflow  to  mill  solution 
or  to  23  ;  thickened  pulp  to  20. 

20 — Agitating  tank  for  10  hours  ;  thence  to  second 
agitator  for  special  chemical  treatment  for  six  hours, 
thence  to  21. 

21 — Storage  tank  for  filters,  to  22. 

22 — Vacuum  filters  ;  gold  solution  to  23,  slime  to 
discharge. 

23 — Two  Johnson  clarifying  presses,  to  24. 

24— Seven  zinc  boxes  ;  barren  solution  to  mill 
storage  ;  precipitate  to  acid  tank  and  filter  press. 
Press  cake  dried,  roasted,  pulverised,  sampled  and 
shipped  to  smelter. 

The  Colbuin  Mill. — The  latest  development  in  the 
local  treatment  of  ore  at  Cripple  Creek  is  the  decision 
of  Mr.  E.  A.  Colburn,  principal  owner  of  the 
Ajax  mine,  to  erect  a  mill  embodying  the  much  dis- 
cussed Clancy  cyanide  process.  This  will  be  the  first 
commercial  application  of  the  Clancy  principles  and 
the  outcome  will  be  awaited  with  great  interest. 
Metallurgists  generally  are  favourably  impressed 
with  the  principles  of  the  process  and  earnestly  hope 
that  the  first  installation  will  successfully  meet  the 
prime  requisite  of  making  money. 

The  Colburn  mill,  as  it  is  to  be  known,  is  being 
erected   near   the   Ajax    shaft,   above   the   town   of 


;    centrifugal    pump    to 
classifiers  ;  sand  to  18, 
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Victor.     Both  mine  and  damp  ore  will  be  treated. 

The  plant  will  comprise  two  principal  build 

for  crashing  and  sampling  and  the  other  for  cyanide 

treatment.     The  excavations  have  been  made,  con 

crete  foundations  put  in  and  it  is   expected  thai    the 

plant  will  be  in  operation  this  summer,    probably  in 

•June 

An  aerial  cableway  will   be   installed   for  trans 

porting  ore  from  the  damp  to  the  -ampler,  while 
mine  ore  will  be  delivered  from  the  shaft  by  electric 
tramway.     The  sampler  will  have  a  capacity  of  ion 

tons  in  eight  hour-  and  will  have  to  he  run  two  -hilt- 
to  supply  the  cyanide  plant,  the  capacity  of  whicli 
Mill  he  200  tons  in  24  hour-. 

The  sampler  will  he  arranged  tor  the  separate 
treatment  of  leasers'  and  company  ore.  Coarse 
crashing  will  he  done  in  a  Symons  gyratory,  the 
product  from  whicli  will  lie  elevated  and  diverted  to 
steel  bins.  One  of  the  latter  will  he  a  scale  hopper 
bin  for  leasers"  ore  and  the  other  an  ordinary  bin  for 
company  use.  From  these  bins  the  ore'  will  1,.. 
elevated  to  the  roll  and  screen  -y-tem.  The  Bam  pie 
will  be  taken  by  two  Snyder  samplers  when  tin-  ore 
is  reduced  to  ]  mesh.  The  final  roll  product  will  he 
reduced  to  12  mesh  and  elevated  by  belt  conveyor  to 
the  cyanide  plant.  An  exhaust  dust  collecting 
system  will  gather  the  dust  from  various  part-  of  the 
sampler  and  conduct  it  to  a  settling  chamber  with 
hopper  bottom,  from  which  it  can  he  drawn  on  to  the 
conveyor  belt  and  sent  with  the  ore  to  the  mill. 

At  the  head  of  the  cyanide  null  will  he  three 
grinding  and  classifying  units,  each  consisting  of  a 
storage  bin  for  crushed  ore.  a  classifier  and  a  tube 
mill.  The  bins  will  be  circular  in  form,  built  of 
steel,  with  bottoms  of  rock  and  cement  sloping  at  an 
angle  of  15°.  The  ore  will  Mow  from  the  bins  into 
the  classifiers,  which  will  be  of  the  spiral  vane  form. 
The  slime  will  overflow  to  the  agitators  and  the -and 
will  he  ground  in  tube  mills.  The  tubes  will  he  of  a 
shorter  type  than  customary,  5  ft.  16ft.,  and  will 
have  El  Oro  lining  and  screw  feed.  They  will  [rrind 
in  (dosed  circuit,  their  discharge  being  returned  to 
the  classifiers. 

The  air  agitation  will  he  of  special  construction, 
suited  to  the  application  of  electrolysis  a-  well  a-  of 
agitation.  The  form  will  he  circular,  with  cone 
bottom,  and  the  ratio  of  height  to  diametei  of  the 
circular  portion   will   he   ll.      The  central  air  tube 

will  he  about  half  the  height  of  tin'  tank,  -o  that  the 
pnlp  in  the  upper  half  of  the  tank  will  he  thoroughly 

agitated  by  the  air  rising  from  the  central  tube 

The  agitators  will  he  fitted  with  electrodes  for  the 
application  of  the   electric   current    during  agitation, 

both  for  extraction  of  the  gold  from  the  ore  and  t>.i 

regeneration  of  the  cyanide  solution.  The  cathode 
will  he  in  the  form  of  iron  sheets  suspended  in  the 
pulp   around   the   inner  periphery  of  (In-  tank,  ami 

the  anode  of    fused     ferric    OXlde    -U-pende.l    Ileal     1  he 

centre.  There  will  he  five  of  these  tank-,  which  will 
he  used  for  storageaa  well  a-  for  agitation. 

The  Moore  vacuum  filtration  system  will  he  u  i 
On  account  of  the  location  of  the  mill  with  respect 
bo  the  town  ol  Victor  and  adjacent  mining] 
it  will  not  he  possible  to  discharge  the  -lime  tailing 

by  sluicing.     An  ant at  i«-  system  "t  stacking  the 

tailing  on  the  dump  i-  now  being  WOl  ked  out  w  hei 
the  tailing  will  be  removed  from  the  Moore  tanl 

a  -crew  conveyor  and  delivered  into  a  hoppei      Ki 

the  hopper  it  will  be  carried  bj   bucket   traiuwaj   to 
the  dump.        It   i-  planned  to   make    the    loading 
dumping  automatic  ami  to  have  the  bucket  due 
a  series  of  different  point*  on  m 


The  Merrill  systei  will 

be  installed  ami  the  .old  refit  ,e  mill. 

ic  plan-  contemplate  a  mill  a-   n< 
in   operation   as   possible,    with  a    i 

lent      It  i-  e\p. 
of  two  shift*  in  the  -am;  i  «,,  for  eadi  •  ■!  i 

shifts  in  tin-  mill,  in  addition  t<> 
ami  chemist,  will  1...  sufficient        lie-  mi 
construction  i-  under  tie  n  of  S    \    W 

and  the  metallurgical  detail* 
\     \\      Warwick,        Metallu 

I  \      I,  |     192     \pril.  l'.'ll         '     A     \\ 


TBI  \t  Mts  I   "I    Aurii  !  not  sSand  \ 

tor  treating  black  -and,  concentrate  and  the  lik- 
been  patented  by  Carl   I  t.  of  Jeppe*,  Jol 

nesburg.      The   invention   .  •   the 

refractory  material,  or  beating  it  to  a  dull  n 
and   quenching  it     in    a    solution    • 
ammonium  chlorides  to  free  the  gold  from  ox 
The  solution  is  then  evaporated  and  sulphuric  acid 
added    to   the   comparatively   dry    ma--        Water    is 

subsequently  added  and  the  mass  mixed  After  the 
diluti  acid  ha-  remained  in  contact  with  the  ore  for 
a  suitable  time  it  i-  drawn  oil  and  the  mass  is  washed 
with  water.  It  is  claimed  that  this  treatment  will 
render  the  precious  metal  content  free  foi  n 
by  amalgamation  in  the  usual  main  • 

For  each  ton  of  materia]  the  inventor  uses  hIm.ui 
12  gal.  ol  water  ami  hi  lli  Vh'l.  to  which  is  addi 
gal.  of  strong  salammoniac  solution  made  by  dis- 
solving  2*5  lb.  to  't  lb.  salammoniac  in  1""'  gal.  of 
water.  This  solution  i-  used  for  the  first  treatment. 
For  the  acid  wash  he  uses  I  lb.  of  sulphuric  acid, 
more  or  Ic--,  as  needed,  and  acid-  fter  the 

acid  has  been  poured  on  the  m 
mi,!    Chemical    1  Vpril,     1911,    p. 

i     \    \\ 


MERCUR1   I'RODUi  i  i"\.      •The  price  of  mercury, 
which  for  some  time  has  been  maintaii 
bottle,  ha-  -how  n  a  decided  upward  tendency  during 
the  pa-t  month.     It  is  quoted  in   Londoi 
to  tlO.     The-  scarcity  of  the  metal  in  in<  icated  by 

the  .l.inuaiv  statistics.     In  Januaiy  tl pott-  iuto 

ind   were  onlj   54,197   lbs.,  whilst   the  e\| 

iccl  tl xtraordinai  ol  "50  125  1 1 

-ii  all  Quantities   import)  e   from    Krance  and 

Italy.   It  i-  well  to  remember  that  Spain  ovendiad 
the  mercury  market,  since  it  supplies  a  thud  of  the 

output  o|  the  world.  .  1 1  •_■  to  / 

the  Bgun  i  -  follows 

tin  I .' 

Italy  7U0 

ilornia  lis:: 

:  I  ■  I         ] 

Mexico  201 

Russia  1 


Aprils,  l'.'ll   p  3X2       \   I: 

fill       W  Mill    I'M  i  I  ,  :     \      ' 

Ltd,     "The  Obinemuri    River,    ti- 
ll 1  <  .nil.    \ 
from    1 1  mill-  ol    Wnihi     K 

inel  in    |S9.'»,    million-   ol  !••' 
i  in  ii ,  tin-  i|uanl  it) 

p. II  I  ic  le-   luiv  I  III     lli 

nil    w  ln<  h    I 
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Paeroa,  and  have  so  laden  t lie  bauks  and  the  lied. 
that  where  20  feet  of  water  once  existed,  the 
gleaming  white  of  the  quartz  sand  now  rises  above 
the  level  of  the  stream.  A  large  proportion  of  these 
tailings  dale  hack  to  the  early  history  of  the  field, 
when  less  perfect  processes  and  equipments  were  in 
use,  and  hence  the  actual  assay  values  amount  to  as 
much  a>  13s.  per  ton. 

The  Waihi-Paeroa  Gold  Extraction  Company  was 
formed  in  1908  by  Mr.  P,  N.  Kings  well,  now 
managing  director,  to  treat  this  material.  Their 
first  plant,  costing  £16,000,  was  erected  at  that  part 
of  the  river  where  the  Waihi  Co.'s  dam  had  caused 
an  extensive  deposit.  The  treatment  consisted  of 
regrinding  in  four  It!  ft.  by  4  ft.  tube-mills,  and 
agitating  the  product  in  nine  conical  pneumatic 
tanks,  followed  by  vacuum  tilt  ration.  To  obtain 
the  >ands,  an  air  lift  dredge,  capable  of  lifting  40 
tons  per  hour,  was  employed,  and  a  barge  was 
thus  loaded  and  towed  by  an  oil  launch  to  the 
ele\  ators  at  the  mill.  This  plant  successfully  treated 
SO  tons  per  day,  and  during  IS  months'  work 
extracted  -old  to  the  value  of  £14,000  from  32,000 
tons  of  silt,  an  extraction,  that  is,  of  Ss.  7d.  per  ton. 
Then  the  great  Ohinemnri  Hood  came  down  the 
river,  scouring  out  the  bed.  and  completely  removing 
the  tailings  from  the  vicinity  of  the  works,  and 
giving  rise  to  the  Silting  Commission,  which  evoked 
much  general  interest  in  the  country.  To 
continue  work,  the  company  had  to  remove  their 
plant  much  further  down  the  river,  and  it  is  now 
being  re-erected,  and  added  to,  on  the  lower  reaches 
of  the  river.  The  new  mill  will  have  a  capacity  of 
500  tons  per  day,  and  in  its  reconstruction,  every 
advantage  is  being  taken  of  previous  experience. 
For  example,  loss  of  gold  was  traced,  after  much 
trouble,  to  the  presence  of  charcoal  discharged  from 
steam  plants  higher  up  the  river,  la  the  new  mill, 
therefore,  ten  0  ft.  Union  vanners  will  completely 
get  rid  of  this,  as  well  as  separate  out  valueless 
river  sand,  before  the  silt  is  passed  on  to  the  tube 
mills,  now  numbering  20.  Charcoal  was  also 
detected  in  the  kiln-burnt  lime  employed,  and  this, 
too,  is  being  remedied.  Altogether,  the  residue  is 
expected  to  decrease  in  value  from  over  4s.  per  tun. 
a-  it  used  to  be,  to  below  2s.  3d.,  and  the  working 
costs  and  renewals  from  about  5s.  per  ton  to  3s.  6d. 

The  new  dred.ue  will  lift  80  tons  of  sand  per  hour, 
arid  will  he  used  to  till  four  65-ton  barges,  towed  by 
a  couple  of  oil  launches.  By  means  of  the  air-lift, 
about  equal  volumes  of  sand  and  water  are  raised, 
instead  of  a  much  greater  proportion  of  water,  as  in 
the  ■  t~'  of  a  centrifugal  pump.  The  dredging 
appliances  are  actuated  by  a  3d  b.h.p.  Crossley 
kerosene  engine.  "— R.  M.  AlTKEN,  Aust.  I.M.E.— 
The  Mining  and  Engineering  Review,  April  5,1911, 
p.  277.     i\V.  R.  D.i 


I- ink  CBUSHINfl  unit  CONICAL  .Mill.  --The  ore 
fed  to  the  ball  mill  will  not  all  pass  a  2'.  in.  ring,  yet 
thi-  mill,  installed  for  crashiug  to  from~8  to  lb  mesh, 
produced  a  product  :>:;  of  which  passed  200  mesh, 
the  oversi/.-  going  to  an  8  it.  diameter  conical  pebble 
mill  and  0b  £  of  it-  product  passed  2iH)  mesh  even 
though  the  pebble  mill  contained  a  little  more  than 
one-halt  of  its  full  charge  of  pebbles. 

An    interesting  experin.  •  m    with   a   ball   mill  was 

made  in  the  presence  of  JJ  M.  ('allow   in  crushing  a 

Butte  lead-zinc  ore  which)  hid  all   passed  a   Ulake 

-uer.     Steel  halls  were  .used    the  mill  making  32 

•lutions   per    minute    with    an    initial    feed   at 

the  rate   of   30   ions    per   24    hours  and  a    ratio    of 

r  to  ore  of  2'87  to  1.      Koi    comparison,  a  sample 


of  the  crusher  run  of  this  ore  was  recrushed  in  seven 
successive  stages  with  rolls  and  hand  screens,  screen- 
ing out  the  lines  and  returning  only  the  coarse  to 
the  rolls  after  each  screening,  and  the  following 
results  were  obtained  by  the  two  processes  : 


Held  on  60  mesh 
Held  on  Sli  mesh 
Held  on  120  mesh 
Through  120  mesh 
Through  120  mesh 


IS  s 


lime 


(inrc  through 

Bolls 

Harclinge  Mill 

7  Returns 

Per  Cent 

Per  Cent. 

1018 

30  20 

9-92 

21  03 

23  •  i  :> 

IS  02 

4032 

21  34 

lOsS 

s-si 

10040 

10000 

It  will  be  noted  that  in  the  crushing  with  rolls  an 
equivalent  to  seven  screens  was  used,  while  in  the 
conical  mill  the  sizing  was  automatic  and  without 
any  screen  whatever.  The  latter  only  produced  an 
excess  of  8%  as  slime,  which  could  have  been 
materially  lessened  by  the  use  of  additional  water  or 
any  one  of  three  other  adjustments  to  which  the  mill 
is  adapted. 

As  to  power  and  range  of  capacity  of  this  smallest 
size  of  mill,  the  data  given  below  are  furnished  by 
one  of  the  largest  iron  companies  in  the  world,  which 
is  testing  the  conical  mill,  grinding  for  concentration 
a  very  low-grade,  hard,  silicious,  amorphous  hema- 
tite :  Mill  used,  4|  ft.  diameter  conical  ball  mill  ; 
charge  of  balls,  3,000  lb.  :  revolutions  per  minute, 
3D  ;  power,  less  than  15  h.p.  ;  capacity  per  hour, 
7,850  lb.  :  size  of  feed,  crusher  product  passing  1  in. ; 
size  of  product,  all  but  2%  passed  8  mesh. 

The  above  shows  considerably  more  than  5  tons 
per  horse-power  day,  and  is  fully  three  times  greater 
capacity  than  could  be  realised  for  similar  crushing 
with  stamps,  rolls,  or  Chilian  mills,  and  for  simplicity 
of  operation  and  freedom  from  necessity  of  oversight, 
there  is  absolutely  no  comparison. 

The  Camulet  Copper  Co.  is  constructing  three  8  ft. 
diameter  Hardinge  mills  that  will  be  belt  driven. 
Driving  such  large  machines  as  these  with  a  bell  is 
an  innovation  that  might  be  considered  from  the 
mechanical  standpoint.'' — Mines  and  Minerals,  May, 
1911,  p.  004.     (A.  K.) 


Tubf.  Mill  PRACTICE. — "  At  Waihi  the  standard 
tube  mills  are  about  19  ft.  long,  and  they  are  all  of 
the  trunnion  type  :  whilst  at  Broken  Hill  the  roller 
type  has  been  generally  adopted.  In  the  latter  case, 
where  the  desire  is  to  avoid  sliming,  the  tube  mills 
are  5  ft.  in  diameter  by  10  ft.  in  length."     (A.  R. ) 


Estimation  ok  Zinc  in  Copper  Ores.—"  The 
process  consists  of  the  separation  of  manganese  by 
nitric  acid  and  chlorate  of  potash  :  iron  by  ammonia  ; 
copper  by  potassium  thiocyanide,  and  the  zinc  then 
being  thrown  out  as  a  phosphate  to  be  dissolved  in  a 
measured  quantity  of  acid  and  titrated  under  standard 
conditions. 

The  ore  is  treated  in  a  casserole  with  strong  nitric 
acid  which  has  been  saturated  with  chlorate  of 
potash,  ami  the  solution  is  evaporated  to  dryness 
without  baking.  Solid  ammonia  chloride  is  now 
introduced  (ab  nit  10  gin.),  ami  then  about  25  cc.  of 
hot  water,  and  the  assay  kept  warm  until  the  mass 
is  disintegrated.  Excess  of  ammonia  is  then  added 
and  the  solution  is  filtered.  Boiling  should  be 
avoided,  as  there  is  a  tendency  to  form  insoluble 
basic,  compounds  of  zinc.      The  precipitate  is  well 
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washed  with  hot  water  containing  ammonium  ■  1. 1< ,1  i,|P 

and  ammonia.  If  the  precipitate  is  bulky  it  La 
advisable  to  assist  the  washing  by  bringing  the 
precipitate  Wok  into  the  casserole  with  the  wash 
bottle;  a  cone  of  platinum  is  of  great  value  in  the 
filter.  The  main  lot  of  zinc  and  copper  i-  now  in  the 
filtrate,  but  it  i^  ueees>ary  tore-treat  the  precipitate. 
If  the  process  has  been  carefully  carried  out  it  ia 
only  necessary  to  treat  the  precipitate  once.  The 
ainmoniaca'.  nitrate  about  100  cc.  is  rendered  just 
acid,  with  hydrochloric  acid,  boiled  with  a  little 
sulphurous  acid,  and  the  copper  is  thrown  out  with  a 
10%  solution  of  potassium  tbiocyanide  and  sodium 

sulphate  is  added  drop  by  drop  to  the  solution  at 
about  80°  C.  It  only  a  little  copper  is  present  the 
addition  of  a  little  cold  water  assists  the  formation 
of  the  precipitate.  To  the  filtrate  a  few  drops  of 
methyl  orange  is  added,  and  then  .".  E.  hydrochloric 
acid.  The  solution  is  now  heated  to  boiling,  and  the 
zinc  precipitated  by  the  addition  of  ammonia  phos- 
phate, the  precipitate  being  kept  warm  for  a  few 
minutes  until  the  precipitate  becomes  granular. 
<  'are  must  be  taken  to  avoid  bumping. 

The  precipitate  is  then   readily   filtered  off  and  is 
then  treated  with  the  filter  paper  in  a  beaker  with 
ISO  cc.  of  hot  water  and  .">  cc   of  strong  hydrochloric 
acid  and  titrated  at    80    < '.    with  standard    fi 
cyanide  as  usual. 

In  dealing  with  ores  that  contain   under  I      i per 

a  very  good  alternative  method  is  to  take  the 
ammoniacal  filtrate  fiom  the  iron,  and  after  adding 
the  required  excess  of  acid,  add  a  small  crystal  ol 
sodium  sulphide  and  titrate  with  the  copper  sulphide 
precipitate  present,  [f  the  sodium  is  used  in  the 
form  of  crystal,  the  copper  sulphide  precipitate 
present  settles  out  readily,  whereas  if  a  solution 
were  used  a  brown  coloration  would  result  which 
would  interfere  with  the  results  of  the  titration 
F.  E.  CONNAM.  —  Australian  Mining  Standard, 
Aug.  _>4,  1910.     (K.  L.  G 


Dkyklopmi  \  i  sin  Cyanide  Practice.  "Chemi- 
cally the  cyanide  process  has  changed  little  Bince  the 
Korrests  and  Mac-Arthur  completed  their  elaborate 
and  comprehensive  experiments  But  mechanically 
the  developments  have  been  so  great  that  it  may  be 
said  that,  were  it  otherwise,  the  cyanide  proi 
would  to-day  be  only  applicable  to  a  few  especial!) 
favourably  adaptable  ores. 

While  previously  it  was  the  cyanide  millman's 
object  in  life  to  make  the  minimum  amount  of  slime, 
the  best  practice  to-day  is  to  slime  the  entire  product. 
Slime  is  generally  considered  the  product  which  will 
pass  a  200-mesh  screen.  No  one  machine  has  yel 
been  devised  which  will  economically  reduce  tin 
as  it  comes  from  the  mine,  to  ~lime  in  one  operation. 

Eliminating    the    discussion    of    the    preliminary 

crushers,  the  point  where  the  -lime  first  appear  as  a 
quantity  to  be  dealt  with  i-  taken  up  in  this  article 
This  will  be  after  crushing  to  a  Hi  ot  _'il  mesh  -, 

because  when  crushed  this  fine,  almost  every  ore  will 

make  considerable  slime.     Various  lifications  of 

the  hydraulic  cone  classifier  have  been  need  at   this 

stage    ol    the    treatment    to   eliminate    that    material 

winch  has  already  attained  the  desired  fineness    The 

latent  machine  lor  doing  this,  and  one  w  hich  i-  being 
\ciy    widely    adopted,    i-   the    Dorr   classifier.       Tlu- 

machine  can  be  set   so  that   tin-  discharge  will  fall 

into  the  i>-ct\  hopper  of  a  tube  mill,  thus  the    amount 

of  mill  head   required   tor  hydraulic  classification  ia 
reduced  to  a  minimum.     I  he  machine 
addition  of  clear  water,  as  do  the  con< 


thereby    effectii 


saving     in 


• 


Mimption.      It  makes  ■  ah  ,  a  *limc  at 

one  operation,  is  cheap,   oonsumea  little 
requires  no  attendance.     At  the  I  mill  of  the 

Goldfield  Consolidate 
tiers  which  discbarge  into  the  tube  mill   I 

b  machine  handli 
per  <ia_\  ,   10  mesh  and  in 

mills  a  sam.  ,i  -lime  and  containing  the  . 

pet  quantitj  of  moisture  ..t  tul*  mill 

work. 

Tulie  milling  p  •■  one  of  the  most    intei 

most  anomalous.  i  complicated,  aid  ; 

understood  of  any  of  the  mechanic*  of  l 

process.      It    i-    bj    no   means   mysterious;   but   the 

matter  of  testing  and  comparing   various  types 

tube  mills  involve-  aueh  complicationa  and  often  such 
dissimilarity  of  condition-  that  the  tube  mil. 
one  of  the  broadest  and  most  interesting  tor  the  • 
nical  investigator.     The  efficiency  ot  the  tube  mill  i> 
the  measure  ot  the  slime  produced  per  boi 
consume,!  .  hut  this  imposes  the  most  unfair 
condition-  for  judging  the  comparative  merit-  ot  two 
ml»e  mills  in  different  localities       I  •  •■  ex  unple,  tnl>e 
mills  at  the  Black  Mountain  mill  in  H  Mi 

treat  an  ore  which  is  -..ft  ami  crushes  almost   like 
volcanic  ash,  while  the  Goldfield  mills  treat 
quartxose  andesite.     A.  comparison  of  daily  torn 
through  these  different  mills  is  obi  kraslj  both  nnfau 
and  misleading,  as  one  ore  i-  -oft   and  the  other  is 
hard,  the  one  requiring  a  short  mill  and   the  oth. 
long  mill.     I  ntil  seme  better  method  of  classifying 
coi id i lions  ami  comparing  results  is  devised,  the  ci 
parison  of  types  of  tube  mills,  except  win 

on  the  -a re-    a'    the    -mic    line',  will    alwav 

open  to  discussion. 

The  size  and  proportions  of  tube  nulls  are  for  the 
same  reasons  disputative  subjects.  With  an  oca 
which  slimes  easily,  the  •  grinding  ma] 

be  accomplished  in  the  first  i"..i  u  the  mill ; 

with  a  harder,  tougher  ore,  a  22-foot  mill  ma)  be 
required  in  order  to  give  mine  pel. hie-  «uHicienl  lime 
to  work  on    the   -and.      Tin-    propel    diameter   of   the 

mill  is  likewise  a  question.      One  of  the  n 
minent    manufacturers  of    tube   mill- 
small  diameter  mill-  are  verj    inefficient         \-  the 
results  ot  a  aerie*  <.i  te-t-  on  null-  of  tin 
diameter-,  running  aide  by  side  on  the  aame 

umb  i   l  he  -ami-  i-ondil  ioi 

report-  ••  the  efficiency  ..i  a  tube  mill  i-   inv< 

it-  diameter.     The  ajieed  of  a  tube  mill  i-  fixed  with 

in  narrow  limit-.   It  run  too  slow)]  the  pebbh 

-lide  on  the  lining,  cau*i 

poor  grinding  effect.      It   tl 

pebble-  are  held  against    I  he  -hell  l»)   cent  I  ill.. 

and  no  gi  in. I  plished. 

An  extensi 
on  three  tube  mill-  of  tl 

diameters  and  different  lengths,  led  to  the  foil.. 
conclusions 

Tin-   efficiency    in. 
amount  of  pebble*  contained  in  the  mill.' 
I  in-  efficient  \  iiu 

-and  fed  to  l  he  mill. 
I  I  . 
■ 
III  a    paper   on    the       I 
ah-   given  M  -uli 

.li.llll.  tel      hj 

Sprii  '    ot  1 1.,     t 

I 

with    t 

llllIU    w  |||   n    1  lie    j  W   It  ll 

a      pel, I,].  '••'  '      ••       , 
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grinding  was  increased,  l>ul  at  the  expense  of  a 
disproportionate  increase  in  the  horsepower  required. 
With  19,000  H).  of  pebbles  the  charge  Idled  the  tube 
to  within  a  few  inches  above  the  centre  line.  The 
percentage  of  solution  to  ore  in  the  tu  e  mill  pulp 
was  varied,  and  it  was  found  that  both  the  amount 
of  tines  made  and  the  amount  of  power  required  was 
affected.  It  was  demonstrated  that  when  the  amount 
of  solution  in  the  pulp  reached  about  35%  the  best 
and  most  efficient  work  was  done.  This  is  in  accord 
with  other  good  tube  mill  practice  and  it  is  on 
account  of  this  that  the  Dorr  mechanical  rake 
classifier  is  such  a  satisfactory  machine  to  dewater 
and  classify  the  pulp  before  it  is  fed  to  the  tube 
mill. 

The  Hardinge  conical  mill  is  a  new  type  of  grind- 
ing mill,  a  competitor  of  the  tube  mill,  which  is 
attracting  attention.  This  mill  consists  of  a  short 
cylindrical  section  with  conical  sections  of  different 
lengths  at  each  end.  The  cylindrical  section  is  of 
considerably  larger  diameter  than  the  tube  mill 
which  it  is  designed  to  replace.  The  most  important 
claims  for  this  conical  mill  are  that  '  it  has  three 
times  the  capacity  for  the  same  power,  requires 
one-fifth  the  pebbles  and  has  less  wear  on  the 
pebbles  and  lining.'  Unfortunately  this  mill  has 
not  yet  been  tried  extensively  enough  to  pro- 
vide accurate  data,  especially  as  to  fine  grinding, 
to  thoroughly  establish  these  claims.  The  most 
unique  claim  made  for  this  mill  is  that  it  classifies  its 
pulp  and  its  pebbles,  so  that  the  larger  pebbles  work 
on  the  coarse  sands  and  the  smaller  pebbles  work  on 
the  fine  sands.  This  is  claimed  to  be  a  most  efficient 
natural  selection.  (But  the  idea  of  natural  pheno- 
mena in  this  machine  working  so  beneficently  in  the 
right  direction  makes  one  stop  and  ponder  over  the 
almost  human  cussedness  of  some  of  the  other 
machinery  about  the  mill.)  That  the  larger  pebbles 
and  the  coarser  sands  tend  to  remain  in  that  portion 
of  the  mill  with  the  larger  cross-section  can  be  seen 
from  a  glass  working  model  of  the  mill.  It  is 
undoubtedly  true  that  a  plain  cylindrical  tube  mill 
would  not  give  this  sorting  action  when  working  dry, 
but  it  is  also  true  that  in  a  tube  mill  there  is  a  cer- 
tain amount  of  similar  classification  due  to  the  action 
of  the  current  of  pulp  through  the  tube.  This  is 
evidenced  by  the  small  worn  pebbles  which  are  found 
at  the  discharge  end.  There  seems  room  for  a  rea- 
sonable difference  of  opinion  as  to  the  relative  merits 
of  having  the  liner  sands  worked  on  by  smaller 
pebbles.  But  for  "rinding  where  100-mesh  is  suffi- 
cientlv  fine  the  Hardinge  mill  has  shown  some 
astonishingly  good  results.  It  has  not  been  tried  out 
sufficiently  for  sliming  to  give  the  desired  amount  of 
data,  and  100-mesh  is  not  line  enough  for  the  sub- 
sequent slime  treatment. 

In  the  Colorado  tests  referred  to,  the  mills  were 
started  with  a  charge  of  only  3,000  lb.  of  pebbles  and 
the  required  horsepower  was  18-S.  The  power 
increased  in  almost  exact  proportion  to  the  amount 
of  the  pebble  charge,  until  the  latter  had  reached 
23,000  lb.  which  Idled  the  mill  much  fuller  than  even 
poor  judgment  would  dictate.  It  would  seem  natural 
that  the  power  consumed  should  increase  thus  with 
the  added  pebble  load  revolved,  and  this  would  seem 
to  apply  to  the  conical  as  well  as  to  the  tube  mill. 
So  that  in  this  respect  they  would  seem  to  be  on  the 
same  footing.  With  these  Colorado  tests  showing  an 
increasing  efficiency  with  the  addition  of  pebbles, 
from  the  initial  charge  or  3,000  lb.  to  a  charge  of 
\'J.i)*X)  lb.  it  would  appear  that  the  smaller  charge  of 
the  conical  mill  must  have  an  efficiency  per  pound 
^ery  much  in  excess  of  the  tube  null  in  order  to  give 


a  greater  relative  efficiency,  and  very  much  greater 
than  might  naturally  be  expected. 

The  product  from  the  tube  mill  is  generally  not  of 
a  wholly  uniform  grade,  especially  if  the  machine  is 
being  pushed  a  little  for  tonnage.  The  result  is  that 
a  portion  of  the  product  needs  to  be  reground. 
Therefore  a  classification  is  necessary.  If  the  pulp 
from  the  grinding  mill  is  as  thick  as  it  should  be  for 
the  best  grinding  effect,  it  emerges  too  thick  for 
classification  without  the  addition  of  further  water. 
Therefore  this  product  is  classified,  usually  in 
hydraulic  cone  classifiers,  the  slime  going  direct  to 
the  slime-treating  department  and  the  sand  being 
returned  Co  the  tube  mill  for  regrinding.  If  the  head  is 
not  too  great  the  sand  is  most  easily  and  economically 
elevated  to  the  tube  mill  feed  by  means  of  the  PVe- 
nier  spiral  pump,  made  of  light  sheet  steel  with  sheet- 
steel  discs  forming  the  sides  of  the  pump  wheel.  This 
wheel  revolving  in  a  hopper  to  which  the  coarse  pulp 
is  supplied,  scoops  up  the  pulp  and  forces  it  around 
through  the  spiral  channel  toward  the  centre.  When 
it  reaches  the  centre  it  emerges  through  the  hollow 
trunnion,  then  through  a  flexible  joint  and  thence  to 
the  delivery  pipe  and  to  the  point  of  discharge 
While  this  pump  is  very  satisfactory  for  handling 
fine  pulp,  it  has  its  limitations.  The  head  against 
which  it  will  work  varies  from  14  ft.  to  20  ft.  depend- 
ing upon  the  material  handled  and  upon  the  altitude 
of  the  locality.  Heavy  coarse  pulp  is  not  a  material 
to  which  this  pump  is  adapted. 

During  the  classification  of  the  pulp  subsequent  to 
the  tube  milling  the  addition  of  classifying  water  has 
made  the  pulp  too  thin  for  cyaniding.  The  overflow 
from  the  classifiers  also  contains  too  much  water, 
these  two  overflows  are  therefore  brought  together 
and  are  dewatered.  The  old  style  conical-bottom 
settling  tank  with  its  filling,  settling,  decanting,  dis- 
charging, and  flushing,  and  then  a  repetition  of  the 
cycle,  is  fast  being  relegated  to  abandoned  practice. 
A  continuous  pulp  thickener  is  displacing  the  old 
intermittent  method.  Present  practice  decrees  that 
the  pulp  when  submitted  to  the  action  of  the  cyanide 
solution  shall  have  a  consistency  of  about  1  :  1|  or 
1  :  2.  The  Dorr  continuous  slime  thickener  has  been 
developed  for  this  particular  service.  The  capacity 
of  this  type  of  thickener  depends  upon  the  nature 
and  density  of  the  slime  feed,  and  the  amount  of 
moisture  desired  in  the  thickened  discharge.  A  tank 
35  feet  diameter  by  12  ft.  deep,  ted  with  as  much 
thin  slime  as  the  tank  would  take  and  give  a  clear 
overflow,  discharged  285  tons  of  thickened  slime  per 
day,  containing  39%,  or  111  tons,  of  dry  solids.  At 
the  Liberty  Bell  mine,  in  Colorado,  a  tank  33  ft. 
diameter  by  10  ft.  deep,  fed  with  a  pulp  containing 
120  tons  of  solids  to  660  tons  of  solution,  discharged 
at  the  bottom  a  thickened  slime  containing  120  tons 
of  solids  to  288  tons  of  solution,  or  a  1  :  42  pulp. 
The  vertical  shaft  with  the  plows  made  4  8  revolu- 
tions per  hour  and  required  -14  h.p.  Three  tanks 
equipped  with  the  thickening  mechanism  had  the 
capacity  of  five  of  the  same  tanks  used  in  the  old 
intermittent  method  and  made  a  considerable  saving 
in  the  amount  of  labour  required.  At  the  Goldfield 
mill,  thickeners  were  installed  to  handle  the  pulp 
from  the  agitators  which  contained  1\  tons  of  solu- 
tion to  1  ton  of  dry  slime  and  they  discharged  a 
thickened  slime  containing  only  35%  moisture.  This 
is  an  example  of  the  successful  working  of  the 
machine  over  a  wide  range  of  conditions,  delivering 
a  pulp  containing  from  35%  to  61%  moisture.  Ex- 
cept in  the  case  of  an  extremely  argillaceous  slime,  a 
long  settling  period  is  not   necessary,   and   the  old 
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intermittent  method  tit  a  ap  capital  in  equipment 
in  product  without  ad  equal  e  return. 

The  Callow  tank  lias  justly  come  into  considerable 
repute  as  a  dewatering  device  for  concentrating  mills. 
This  tank  consists  of  an  inverted  conical  shell  of  steel 
with  a  gooseneck  discharge  spout  at  the  apex.  Tin- 
pull)  -s  te''  into  the  centre  of  the  now  upturned  base 
of  the  cone  through  a  small  cylindrical  funnel  which 
is  only  long  enough  to  discharge  the  pnlp  below  tin- 
top  surface  of  the  solution  in  the  cone.  The  -lime 
settles  to  the  apex  and  Mows  continuously  through 
the  gooseneck  while  the  clear  water  containing  | 
tically  no  slime  overflows  the  rim  into  a  lanndei 
nected  with  the  water  storage  tanks.  At  the  Gold- 
field  combination  mill  (hiring  a  test  of  concentrating 
machines  the  following  data  were  obtained  from  the 
Callow  tank  :  Flow  to  ('allow  tank,  pounds  per 
minute,  137*7  ;  dry  solids  to  Callow  tank,  pounds  per 
minute,  16'36  ;  water  to  Callow  tank,  pounds  per 
minute,  115.");  overflow  in  clear  water  in  per  cent., 
48*15  ;  par  cent,  of  solids  in  discharge,  22*62. 

The  pulp  having  the  desired  fineness  of  200 and  the 
desired  consistency  of  about  I '.  to  1  or  2  to  I,  it  i- 
ready  to  he  cyaniaed.  One  of  the  two  devices  whicb 
has  made  economical  Blime  treatment  possible  is  tin* 
Pachuca  tank.  It  consists  of  a  plain  cylindrical 
steel  tank  13  ft.  diameter  by  ■">.">  ft.  nigh.  Inside  the 
cylinder,  extending  from  within  about  -"'< » in  of  the  top 
to  within  about  IS  in.  of  the  bottom,  is  a  tube  1*-  in.  in 
diameter,  open  at  both  ends.  At  the  bottom  of  this 
tube  is  a  small  pipe  through  width  i-  furnished  com- 
pressed air.  The  tank  is  tilled  with  pulp  to  the  t<>p 
of  the  tube  or  within  30  in.  of  the  ton  of  the  tank. 
Compressed  air  at  a  pressure  of  22  ttrJ">  lbs.  per  square 
inch  is  admitted  at  th<'  lower  end  of  the  18  in.  tube, 
and  by  expanding  tarries  the  pulp  up  throngh  the 
tube  where  it  is  discharged  into  the  tank  proper. 
The  operation  is  continuous  80  long  as  the  compressed 
air  is  supplied,  in  fact  it  i-  the  old  principle  of  the 
air  lift  and  ejector  applied  in  a  rather  novel  way. 
The  result  of  this  operation  is  a  perfect  agitation 
during  which  every  particle  of  this  Blime  is  afforded 
the  most  intimate  contact  with  the  cyanide  solution. 
The  advantages  or  disadvantages  of  aeration  ;>>- 
affecting  the  cyanide;  itself  are  a  somewhat  mooted 
question,  but  it  has  been  found  that  by  increasing 
the  height  of  these  tanks  and  thus  increasing  the 
aeration  the  cyanide  consumption  is  lower  than  in 
tanks  only  moderately  high,  and  very  mnch  lower 
than  in  low  tanks.  A  tank  13  ft.  diameter  by  65  It. 
high  will  hold  a  charge  of  about  Hhi  tons  of  dry 
-lime  in  a  \\  to  1  pulp.  The  free  air  required  varies 
from  4  to  is  cub.  ft.  per  minute  at  an  expenditure  "t 
about  •_>  h.p.  The  time  of  the  agitation  depends  upon 
the  kind  of  on-  and  the  economic  point  of  extraction, 
because  beyond  a  certain  point  it  does  not  pay  to 
increase  the  extraction  even  though  it  is  mechanically 
and  chemically  possible. 

The  second  important  improvement  in  the  mechan- 
ics of  the  cyanide  process  is  the  perfection  of  tin- 
vacuum  filter.  Without  it  mo-t  of  the  low  grade 
ores  would  -till  be  impossible  of  profit  aide  treatment. 
The  first  type  to  come  into  successful  pracl 
the  leaf  filter,  as  exemplified  in  the  Butters.  This 
filter  consists  ol   a   number  of  leave-  made  of  thin 

wootlen     flame-    covered     OD     both     side-    with     ' 

matting  and  canvas,  the  space  between   the  canvas 
sides   being   connected    with   a   vacuum   system  bj 
piping  throngh  the  top  of  the  frame.     These  l< 
are   suspended   in   a   tank  into  which  the  cyan ided 
pulp  is  discharged.     The  problem  now    i-  to  • 
iron,  i  his  pulp  all  i  lie  -*ola  hearing  cyanide  solui 
\\  Inn  (he  tank  is  filled  with  pulp  so  thai    the  liltei 


and  the  gold  solution  i-  »ucki 

canvas  and  matting  and 

solution  t.mk       l 

pulp  adhere  to  the  tides  of  the  l< 

ol  -lime.     This  |  ontinues  until  i 

reached  a  thieki  .ml  which  it 

cal  to  continue.     This  thickness  is  fi  in. 

The  pulp   remaining    in  the  tank  i-  tin 

ami  the  tank  filled  with  a  weak  solution   of 

During  these  operation-  a  suffich 

tained  to  prevent  the  cake  f i  falling  off  tin 

The  weak  solution  is  now  drawn  through  the 
and  is  discharged  into  weak-solution  -•  nk- 

and  the  filter  tank  is  fille.l  with  wash  watt  \ 

the  cake  is  thoroughly  washed  and  the  w.-«h  w 
remaining   in   the  tank  drawn  off",   the  slii 
w  hich  i-  now  more  or  less  barren  i-  discharged  to  the 
tailing  dump.     This  tailing  carries  ordinarily   al 
30      wa-h   water,   whereas   had  the  cake  h 
charged  at  the  point   where  the  drawing   •  >rl   of  the 
gold  solution  was  completed,  this  .'in     moisture  would 
have  been  the  gold  solution.     Thus  the  advai 
washing  the  take  i-  clear. 

The  Moore  filter  pn  similar  to  the  Butters, 

ept  that  instead  of  the  filter  leave-  remaining  in 
the  tank  with  the  filling  and  drawing  ..tl  of  the  pulp 
and   the   various  solutions,   the    Moore    leaves 
arranged   in   nests   which   are  lifted  from  on,,  tank 
compartment   to  another  cootainii  ely, 

pulp,  wash  solution,  and  wa-h  wai 

There  are  several  modifications  of  the  vacuum 
filter,  but  the  one  which  at  present  i-  making 
greatest  strides  in  application,  due  both  to  it-  effi- 
ciency and  remarkable  low  first  cost,  i-  the  Oliver 
continuous  vacuum  iilt»-r.  The  intermittent  feature 
of  the  other  processes  i-  of  course  objections 

The  Oliver  filter,  who  ktion  i-  continuous, 

has  given   astonishingly   good  results,   i-  simpli 
operate,  and  requires  probably  -mailer  initial  inv 
men!  than  any  other      It  constr-tii  of  a  large  drum  II 
ft.  6 in.  diameter  by  *>  it.   wide,   with  open  i,,  : 
moii  n tet I  on  a  light  cast  iron  spider,  and  is  about  two 

thirds  submerged  in  a  v< len    tank   into  which  the 

pulp  Hows  continuously    The  drum  makes  a  com i 
revolution  in  5  minutes.     It   i-  covered   with  canvas 
and  other  filtering  material  supported  by  light  frame 
work  within  the  drum.  The  circurafr  divided 

into  sections   which   are  connected   by  pipe*  which 
lead  throngh  the  hollow   trunnions  of  the  dram 
whit  hit  i-  supported  and  revolved,  to  the 
pumps.     Through  that  portion  of  the  drum 's  mm 
which  is  submerged  the  ("old  solution   i-  drawn   by 

the    vacuum     pomp    while    tin-    -line  on    tin- 

can*  or  of  the  dram  just  as  oo  the  l< 

olln-r  vacuum  filtel  -         \-    t  he   dl  'in, 

-ectioii  emerges  f i the  pulp  tin  u  in 

the  take  i-  drawn  through  and  a-  ilu- 

-i   point    near   the   top  ol   the  path  of  re  volution  il 

encounters  a  spi  -h  solution       \t   this  |M.int 

an  ;t ati  the    w 

solo  I  i"ii  from  mingling  w  itli  the 

-ollll  loll 

III    t  hi-    II  lllll     :  I  '  ••III    I  lie      M  i  ;ik    -I. III!  |      III 

allot  In  I    KpniJ    ol    vv   i-h    v^ 

I  ail    lii  In-  up-ill  ii    the     lank     tu 

plllp 

now 

into  a  lioppei  .in. I  l  hi 

\\  ith    the   <  Miv. 
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types,  and  the  tailing  is  removed  from  the  filter  by  a 
mechanical  Bcraper. 

The  precipitation  of  the  gold  from  the  solution  by 
means  of  zinc  is  the  sine  t{u<<  nun  of  the  process. 
Where  formerly  zinc  shavings  were  used,  now  zinc 
dost  is  employed  with  very  different  equipment  and 
results.  At  one  time  the  precipitating  room  con- 
tained a  series  of  boxes  tilled  with  zinc  shavings 
through  which  the  solution  Mowed.  Now  the  zinc  is 
fed  in  the  form  of  dust  to  the  gold  cyanide  solution 
before  it  is  pumped  to  the  precipitating  plant.  Dur- 
ing its  course  through  the  pump  it  becomes  inti- 
mately mixed  and  the  pipe  line  is  made  sufficiently 
long  to  furnish  time  for  precipitation  to  become  com- 
plete while  the  emulsion  is  travelling  through.  The 
emulsion  now  consists  of  a  barren  cyanide  solution 
in  which  the  gold  piecipitate  is  in  suspension,  it  is 
therefore  delivered  to  filter  presses  from  which  the 
barren  solution  flows  continuously  while  the  precipi- 
tate is  collected  in  the  press  in  the  form  of  a  cake. 
At  regular  intervals  the  filter  presses  are  opened  and 
the  cakes  removed,  melted  down,  and  refined.  By 
this  method  the  gold  precipitate  is  always  locked  up 
in  the  presses  where  it  is  perfectly  safe.  This  filter 
press  consists  of  a  series  of  triangular  cast  iron 
frames  about  3  ft.  on  the  edge  by  1  in.  thick,  sup- 
ported on  horizontal  guides  and  clamped  together  by 
means  of  long  longitudinal  rods.  Between  these 
cast-iron  frames  are  sheets  of  filtering  canvas  through 
which  the  solutions  pass  and  between  which  the 
cake  of  gold  precipitate  accumulates.. — PERCY  E. 
BARBOUR. — Mines  and  Minerals,  May,  1911,  p.  597. 


A  Laboratory  for  Employes.—"  In  the  cyanide 
plant  at  Goldfield,  Nev.,  the  Florence  Goldfield  Min- 
ing Company  has  equipped  an  experimental  labora- 
tory for  the  use  of  employes.  The  primary  object  is 
to  afford  proper  facilities  for  men  who  wish  to  make 
experiments  so  that  they  will  not  make  such  investi- 
gations in  the  large  mill.  The  laboratory  stimulates 
intere>t  in  the  work,  attracts  the  best  milliner)  and 
raises  the  standard  of  the  employes.  Many  exper- 
ienced men  go  to  work  in  the  Florence  mill  so  as  to 
be  able  to  do  experimental  work  at  ^mall  expense. 

Experiments  maybe  made  at  the  expense  of  the 
company  at  any  time  that  the  employe  is  not  on 
duty.  Any  determination  of  value  is  at  the  disposal 
of  the  company,  under  the  terms  of  using  the  labora- 
tory. 

The  laboratory  is  provided  with  vacuum  and  com- 
pressed-air pipes,  glass  jar*  for  use  as  leaching  vats, 
a  tine-grinding  machine,  glass  Paehuca  vatsj  small 
leaf -filters,  facilities  for  zinc  shaving,  zinc  dust  and 
electrolytic  precipitation  of  gold  and  silver  as  well  as 
apparatus  for  making  amalgamation  test-.''-  Engin- 
7  ami  Mining  .Inn,, ml.  April  l>t,  1911,  p.  653. 
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Milling  and  Tbeatment  attheWaihi  Mine. 

"The  ore  is  weighed  before  passing  the  rock 
crushers,  ami  sample-  taken  daily  for  moisture  esti- 
niHt'on  as  the  broken  ore  parses  to  the  ore  bins.  The 
moisture  varies  from  t  %  to  6 

8ampling.  The  mill  head  sampler  is  taken  after 
stamping  and  tube  milling.  Plate  tail  and  vanner 
tail  samples  are  taken,  also  sand  and  slime  head  and 
tail.  Daily  assays  are  made  on  all  these  samples. 
All  sampling  i-  done  by  hand,  and  check  samplers 
•  it  on  from  lime  to  time 

■I  Breaking.     Gate*  and  Heclon  breakers  are  in 

'I  Ik-  ore  lii -i   passes  a  grizzly,  spaced   J!  in. 

coarse  to  a  No.  5  Gates  or  "S"  Heclon,  delivering 


to  a  second  grizzly,  the  oversize  falling  into  a  No.  3 
Gates.  The  ore  is  reduced  to  a  2  in.  ring  size.  A 
continuous  oil  feed  is  supplied  to  the  inner  and  outer 
sleeves  of  the  breaker,  and  the  oil  is  pumped  through 
a  small  filter-press  before  returning  to  the  breakers. 
By  means  of  an  exhaust  fan,  all  dust  is  drawn  from 
the  breakers,  and  passes  to  a  settling  chamber. 

The  total  cost  for  breaking  and  elevating  is  4  5d. 
per  ton. 

From  the  breakers  the  ore  is  elevated  by  either  a 
belt  or  a  chain  bucket  elevator,  and  distributed  to 
the  bins  by  belt  conveyors  or  by  trucking. 

Stamping. — The  running  weight  of  the  stampers 
varies  from  900  to  1,250  lb.  ;  blows  per  minute,  102 
to  105  ;  drop  7  to  8  in.  The  screen  mostly  used  is 
10-mesh  (aperature,  178  mm.),  resulting  in  a  daily 
stamp  duty  of  about  56  tons. 

From  7  to  9  tons  of  water  are  used  per  ton  of  ore, 
and  this  is  returned  to  the  stamps  after  being  cleared 
of  sand  and  slime.  The  water  is  kept  alkaline  by 
the  lime  which  is  added  to  accelerate  slime  settle- 
ment. 

Tube  Milling. — Tube  mills  have  proved  by  far  the 
most  efficient  and  economical  grinding  machines  for 
Waihi  ore.  Those  in  use  at  the  Waihi  mills  are  18 
ft.  long,  4  ft.  9  in.  diameter  (inside  shell  measure- 
ment). Various  methods  of  lining  the  mills  have 
been  tried,  and  the  most  satisfactery  is  a  cast-iron 
ribbed  liner.  The  ribs  are  4  in.  wide,  spaced  15  in. 
centres,  and  when  new  standing  3J  in.  above  the 
body  of  the  liner.  When  the  lifting  side  of  the  rib 
becomes  much  rounded  the  liner  is  reversed.  The 
body  of  the  liner  is  1 J  in.  thick.  These  liners  pro- 
mise a  life  of  at  least  18  months,  and  represent  a 
cost  of  -52d.  per  ton  of  stamp  output.  They  are 
bolted  to  the  mill,  and  can  be  taken  out  and  a  new 
set  put  in  by  two  men  in  16  hours.  The  pulp  dis- 
chaiges  through  the  trunnion.  This  is  covered  inside 
the  mill  by  a  cast-iron  grating.  The  mills  run  at  25 
to  26  revolutions,  and  require  about  55  h.p.  when 
loaded  with  flints  to  about  2  in.  above  centre  of 
trunnion.  This  height  of  flints  give  the  be>t  grind- 
ing, and  rep)esents  a  flint  load  of  about  55  tons. 
Flints  are  put  into  each  mill  daily  in  oider  to  keep 
lire  load  (and,  therefore,  the  grinding)  as  even  as 
possible.  The  consumption  of  flints  is  26  lb.  per  ton 
of  stamp  output,  representing  a  cost  of  86d.  per  ton. 
The  pulp  from  the  distributing  pan  is  thickened  in  a 
V  box  at  the  head  of  each  mill.  This  box  is  3  ft.  by 
3  ft.  by -3  ft.  4  in.  deep,  and  discharges  through  a  If 
in.  pipe  into  a  4  in.  cast-iron  bend,  the  outlet  end  of 
which  passes  into  the  trunnion.  Flints  are  fed 
through  this  bend  while  the  mill  is  running,  thus 
avoiding  any  loss  of  running  time. 

The  proportion  of  water  to  ore  in  the  mill  is  kept 
about  1  to  1.  About  110  to  120  tons  of  stamp  output 
(10  mesh)  per  day  is  at  present  the  maximum  work 
of  a  mill.  The  total  amount  of  sand  passing  through 
a  mill  in  24  hours  is  280  to  340  tons,  owing  to  the 
large  amount  returned  from  the  sizing  boxes.  The 
overflow  from  the  sizing  boxes  passes  to  a  V-shaped 
distributing  tank  and  thence  to  the  plates. 

It  is  sometimes  said  that  it  would  be  more  profit- 
able to  cut  out  amalgamation  and  rely  on  the  cyanide 
plant  to  save  the  gold.  No  doubt  the  cyanide  plant 
would  do  so  ;  but,  with  the  necessary  amalgamation 
plant  in  existence,  and  operating  at  such  a  low  cost 
(slightly  over  Id.  per  ton  of  ore),  it  is  considered 
better  to  continue  amalgamation  and  avoid  the 
accumulation  of  very  rich  concentrate  in  all  wheel 
pits  and  launders. 

Concentration  and  Cyanidinq  of  Concentrate. — 
Union   vanners   and   Wiltley  tables  are   both   used, 
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The  former  give  a  lower  tail  value  (especially  on  the 
silver),  hut  the  latter  have  a  much  greater  capacity, 
and,  as  close  concentration  is  not  required,  they  are 
preferable,  being  cheaper  in  first  cost  and  more 
economical  to  run. 

Concentration  after  tube  mill  grinding  is  not 
usually  considered  good  practice  ;  but,  with  the 
Waihi  ore,  it  is  found  that,  provided  the  coarser 
portion  of  the  sulphides  is  separated  by  the  vanners, 
it  does  not  matter  if  the  very  line  sulphides  escape  to 
the  cyanide  plant. 

The  average  percentage  of  concentrates  produced 
is  1'5,  and  an  analysis  shows  as  follows  : — 

Per  cent. 

Sulphur      .  35-00 

Iron  3243 

Copper      ...  ...  ...         "05 

Arsenic    ...  ...  ...         '10 

Lead         ...  ...  ...         '32 

Zinc  2'05 

Manganese  ...  ...       100 

Lime         ...  ...  ...         '85 

Magnesia...  ...  ...     trace 

Silica       ...  ...  ...     27'65 

Loss,  etc....  ...  ...         '55 


lOO'OO 

The  concentrate  from  each  mill  is  sent  to  the  con- 
centrate treatment  plant  daily.  It  is  shovelled  from 
the  collecting  boxes  into  tubs  holding  about  600  lb. 
weight  (wet),  and  kept  under  water  until  delivered  at 
the  treatment  plant.  The  average  recovery  by  concen- 
tration is  gold,  22%  ;  silver,  28%.  The  concentrate 
from  the  three  mills  is  treated  together,  and  a  rough 
valuation  of  the  output  from  each  mill  is  obtained  by 
bore  sampling  each  tub.  This  valuation  is  required 
in  order  to  allocate  to  each  mill  its  proportion  of  the 
bullion  recovered.  The  concentrate  treatment  plant 
is  situated  at  Victoria  mill.  On  arrival  at  the  plant 
the  output  of  each  mill  is  weighed.  The  monthly 
total  is  about  500  tons.  The  grinding  is  accomplished 
in  two  tube  mills — one  18  ft.  x4  ft.  9  in.,  and  one 
]!l  ft.  6  in.  x  4  ft. — and  the  concentrate  is  sluiced  from 
tubs  into  the  head  boxes  of  the  mills,  slaked  slime 
being  added  in  the  proportion  to  10  lb.  per  ton.  From 
the  mills  the  pulp  is  elevated  to  a  V  sizing  box,  3  ft. 
2  in.  x  3  ft.  2  in.  x  (j  ft.  deep,  the  sides  being  vertical 
for  the  first  2  ft.  6  in.  The  coarse  delivers  through 
a  I  in.  nozzle  and  returns  to  the  mills,  and  the  fine 
overflow  pusses  to  the  thickening  boxes,  by  which 
moisture  is  reduced  to  ■'  water  to  1  of  dry  concen- 
trate. The  concentrate  is  giving  from  8  to  10  days' 
air  agitation  in  23  conical -bottom  tanks,  16  ft  x  6ft., 
which  are  worked  in  series.  The  solution  is  kept  at 
an  average  strength  of  -45  KCy.  The  sodium  salt  is 
nsed,  the  average  consumption  being  16  lb.  per  ton, 
which  represents  '25  lb.  per  ton  of  original  ore  The 
solution  i>  separated  by  filter  pressing.  The  bullion 
is  precipitated  by  the  zinc  filament  method. 

Cyaniding  of  Slime.  The  overflow  from  the 
separating  cone  runs  to  a  nest  of  V  thickening  boxes, 
being  mixed  on  the  way  with  milk  of  lime  in  the 
proportion  of  2  lb.  to  '.',  lb.  lime  per  ton  of  ore,  repre- 
senting a  cost  of  '6d.  per  ton.  The  lime  is  freshly 
slaked  and  fed  into  a  grinding  pan,  the  overflow 
passing  to  the  -lime  launder.  The  thickening  boxes 
aie  5  ft.  x  .',  ft.  xg  ft.  deep,  and  each  box  can  deal 
with  about  10  tons  (dry  weight)  of  slime  per  day. 

The  overflow    from    the  last  row  of  boxes  is  clear, 

and  returns  to  the  stamps  or  battery  water  reservoir. 

The  thickened  slime  Bows  from  the  apex  of  the  box 

collecting  or  settling  tanks.     These  are  built  of 

isteel,  32  ft.  diameter  x  14  ft.  deep,  one  being  required 
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Section  of  B  and  M  Tank  (Waihi  Co.) 

for  each  100  tons  of  slime  per  day.  By  means  of 
overhead  gear  a  stirring  arm  is  rotated  slowly  for  a 
few  minutes  every  hour  ;  the  clear  water  overflowing- 
passes  to  the  reservoir.  The  thickened  slime  is 
drawn  from  the  settlers  at  intervals  and  sent  to  the 
vacuum  thickening  plant,  where  the  moisture  is 
reduced  to  about  30%.  Two  methods  of  working  the 
vacuum  thickening  process  are  in  use.  In  one  case 
the  frames  are  lifted  from  the  loading  tank  and  dis- 
charged over  a  disintegrator,  and  in  the  other  the 
frames  are  stationary,  the  slime  cake  being  dropped 
off  into  the  pulp  in  the  loading  tank,  which  has  a  V 
bottom,  terminating  in  a  goose-neck  discharge  pipe, 
24  in.  diameter.  When  sufficient  thick  slime  has 
accumulated  in  the  tank  a  valve  is  opened,  and  the 
slime,  under  a  head  of  about  14  ft.,  is  forced  into  a 
disintegrator  The  latter  method  is  somewhat  the 
cheaper  to  operate.  In  either  case  one  man  per  shift 
can  attend  to  an  output  of  at  least  300  tons  per  day. 
The  filter  frames  are  constructed  of  light,  closely 
corrugated  sheet  iron,  attached  to  a  wooden  head- 
piece, and  are  16  ft.  long  x  4  ft.  6  in.  deep.  A  f  in. 
pipe — slotted  to  receive  the  lower  edge  of  the  corru- 
gated sheet — is  fitted  round  the  ends  and  bottom. 
One  end  is  closed,  and  the  other  passes  through  the 
woo  len  head-piece,  and  is  coupled  to  a  flexible  hose 
attached  to  a  3  in.  pipe,  common  to  all  the  frames. 
The  frames  are  covered  with  canvas,  which  is  caulked 
to  the  head-piece.  Any  frame  can  be  cut  out  of 
action  by  closing  a  cock  on  the  suction  pipe.  A  sight- 
glass  is  fitted  to  the  suction  pipe  on  each  frame,  by 
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means  of  which  the  workman  can  see  if  the  solu- 
tion is  coming  through  clear.  From  10  to  12  frames 
are  coupled  to  two  'H!  iron  girders  to  form  a 
'  basket.' 

The  loading  or  pnlp  tanks  are  designed  to  give 
easy  clearance  to  the  basket .  and  to  prevent  fine 
sand  accumulating  on  the  bottom  the  slim,.  i-  kept 
agitated  by  compressed  air  during  the  time  toe 
basket  is  out  of  the  tank.  With  a  vacuum  of  Jo  in, 
to  24  in.,  a  slime  cake  \\  in.  to  2  in.  thick  is  formed 
in  about  90  minutes.  The  basket  is  lifted  from  the 
loading  tank  and  carried  to  the  disintegrator  by  eil  her 
hydraulic  <>r  electric  power,  and  so  of  the  Bliine 
cake  falls  oil'  the  tillers  as  Boon  as  the  vacuum  is 
broken,  the  remainder  being  easily  detached  by 
hand. 

Cyanide  solution  is  run  into  the  disintegrator  in 

such  proportion  that  the  mixture  contains  1  of  drj 
slime  to  l"3  or  15  of  solution  showing  I  •_'  KCy. 
The  pulp  is  agitated  for  5  days,  and  the  most  econo- 
mical agitators  in   use  are  tall    conical-bottom   tanks 

\rith  air  agitation.  The  most  recent  are  constrn 
of  ferro  concrete,  55  ft.  high  and  13  ft.  inside 
diameter.  The  cost  of  these  is  about  £240,  and  is 
less  than  for  similar-sized  steel  tanks.  \',,  centre 
pipe  is  used,  slightly  better  results  having  been 
obtained  without  it.  The  air  is  introduced  through 
a  small  pipe  at  the  bottom  of  'he  cone.  About  7  h.p. 
per  tank  is  absorbed  in  agitating  and  circulating  the 
pulp  from  one  tank  to  another.  The  extraction  of 
the  gold  is  practically  complete  in  24  to  30  hours, 
but  a  profitable  amount  of  silver  is  extracted  up  to 
.">  days.  The  consumption  of  sodium  cyanide 
1  -(i6  ih.  per  ton  of  slime. 

From  the  agitators  the  slime  How-  to  the  vacuum 
washing  plant,  in  which  the  filters  are  Bimilai  i" 
those  previously  described.  The  loading  time  is  b"> 
to  60  minutes,  and  with  a  vacuum  of  20  to  24  in.  a 

1 .',  in.  cake  is  formed.  The  basket  i-  then  transit 
to  the  wash  tank,  and  displacement  of  dissolved 
values  is  usually  complete  in  the  same  time  B8  was 
occupied  in  forming  the  cake.  The  residue  assays 
gold.  13  to  14  gr.  :  silver,  12  to  14  dwt.  t  representing 
an  extraction  of  gold,  89  ;  silver,  71  ..  In  the 
Washing  plant  each  filter  frame  can  deal  w  ith   6  tons 

(dry  weight),  in  24  hours;  this  represents  about 
83  dry  lb.  per  square  fool  of  filtering  area.  The  total 
time  occupied  in  forming  u  cake,  transferrin! 
wash  tank,  washing,  transfei  ring  to  discharge  hopper, 
discharging  and  returning  to  pulp  tank,  is  about  J 
hours.  When  the  v  cuum  is  broken  the  slime  falls 
from  the  cloths  quite  readily,  unless  the  cloths  are 
very  old.  An  ordinary  life  for  a  cloth  i-  u  \<>  '•• 
months  on  the  washing  plant:  they  then  go  to  the 
thickening  plant  for  a  further  period  of  •"■  to  6 
months.  Every  3  or  4  month-  it  i-  necessary  t"  wash 
the  cloths  in  a  weak  solution  of  hydrochloric  acid  to 
remove  the  lime  deposit,  which  gradually  chokes  the 
canv;  -.  A  double-ended  vacuum  pump  is  used,  one 
end  operating  each  basket  ol  frames.  TRe  solution 
of  washes  pass  throngh  the  pump  to  a  cl  irifj 
then  to  a  storage  tank,  for  delivery  to  the  precipi- 
tators. 

The  power  requited  for  H  plant  Ul  handle   Bl 
a  day  is  as  follows  : 

It   i 

B  \ acnum  pump-  at  1 1  b.p. 

I  air  compressor  '" 

'A  crane-  (elect  i  ic)  at  ■'<  h.p.  15 

J  solution  pump-  at  'A  h.p.  '■ 


The  tot  up  of  pn 

and  plant  i- 


our 

-  (including  lighting,  til' 
waste,  packing,  h 

and  sum 


1.  li.imi    i-  paid  at  i   shift  i 

hour-.     I'ov  it  £10  pel  b.h.p. 

per  annum.  JO    of  the  ore  is  treat  .me. 

/'.  The  one    filament 

method  i-  used,  and  the  precipitation  boxes  ha 
compartments,  each  17  in.  17  in.  ■_*•■  in.  [*he 
cipitation  room  is  floored  with  con  d  surrounded 

with   a   concrete   wall    Is   in.   high,  so  that,  in  the 
event    <•'.   a   fire,   the  gold  slime  would   nol 
beyond  the  room.      \  ip  is  made  each  week  at 

each  null,  and  all  new  rinc  i-  dipped  into 
solution.    No  difficulty  is  evei  expei  i  obtain 

ing  -oud  precipitation,  provided  the  solution! 
the  boxes  i-  kepi  free  from  ore  Blinie. 

The  hullii  n  slime  from  each  mill  i-  brought  iut" 
one  melt  house.  This  i,  situated  at  the  Waini  mill, 
and  the  melt-hi  .1  carrj  out   the  clean-up  at 

each  mill.     The  coarsest  of  the  zinc  slimi  .ted 

w ith  Bulphuric  acid. 

Suiplii-   moisture  i-  taken  out   mi  a  vacuum  i 
and  the  wet  slime  i-  mixed  with  •_'"     l>>  l! 
gla-s  ami   10  ish.       A  small  -• 

to  mix  the  tlux  and  -lime,  which  i-  then  transferred 

to  light  iron  trays  holdii  .;    loo  lb.,  and  t 

are  pin   intii  a  drying  oven.     The  dried  slin 

firmly  and  is  roughl]  broken  t>. 

melting,  which   i-  done  either  ii    N 

cru'  apellation  tc 

last    1 1    months  ail   melting  on  the 

cupellation   tests   with    coal    fuel,    but 

experiments  are  beii  e  with  pot  nieltinj. 

fuel,  w  hich  promises  coiuidi 

difficulty    was   found  in   making   tests   thai    would 

-tarn!. hl-t, the  corrosive  duringin 

■  i ,  the  action  of  the  litharge  during  cupel 
lation.    A  concrete  shell  with  maboi  hlh  the 

ilt-.  Th< 
mine  produce-i  ja-  plant  in  a  :>  in.   \ 
at   the  He-It  house  is  about  2d.  pel  bun 

I  ,000  CUb     ft  TWO  bill  ml  -  ale   111 

So.  200  crucible,  and  the  slime  can  lie  u  • 

ol  10  lb.  pel  ho  •"'  '  on'- 

to  t ime,  and  t be  bullio  i  Ij  pound  into  i 

oz.  bars,  w  hich  i  it  940  fine  iu  bullion       I 

are  cu|  lown   to  about    I 

cupper      an  '"  • 

w  huh  aie  m  •  mi  pled 

irtineiit 

:i     III. Mil 
the  it    1J-     j 

bllli 

1  III. 
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Dure  Refining. — For  several  years  the  sulphuric  acid 
process  was  in  use,  but  was  discarded  two  years  ago 
in  favour  of  the  present  electrolytic  method.     The 
slabs  as  received  from  the  melting  department  weigh 
about  -200  oz. ,  and  run  about — gold,  12%;  silver,  87%. 
The  stationary  cathode  type  of  cell  is  used,  and  the 
output  of  the  Sit  cells  in  use  is  5,000  oz.  to  6,000  oz. 
in  two  shifts  (16  hours).     The  current  is  supplied  by 
a  17*5  k.w.  generator.     Each  cell  requires  90  amp.  at 
3  to  4  volts.    The  gold  sludge  from  the  cells  is  boiled 
for  from  2  to  3  hours  in  a  cast-iron  kettle  with  strong 
sulphuric  acid,  and,  when  washed  and  melted,  inns 
996  to  999  line.     Both  the  gold  and  silver  are  melted 
in  oil-fired  furnaces.     Waihi  bullion  contains  up  to 
•5%   selenium,    and   special   precautions   have  to  be 
taken  to  free  the  gold  from  selenium,  also  to  remove 
every  trace  of  lead  from  the  refined  gold.     Less  than 
1  part  of  lead  in  10,000  of  gold  will  render  the  gold 
too  brittle  for  coinage.    The  brittleness  only  becomes 
noticeable  after  alloying  with  copper.     The  cost  of 
refining  is  about  36d.  per  oz.  of  dore. 

Summary. — At  present    the    ore    averages — gold 
9  dwt. ,  silver  3A  oz.  per  ton  ;  and  the  average  residue 
assay  is — gold  20  gr.,  silver  17'5  dwt.  per  ton,  repre- 
senting a  recovery  of— gold  912%,  silver  75%. 

Thi>  extraction  can  be  improved  slightly,  chiefly 
in  the  direction  of  finer  giinding,  but  it  is  necessary 
to  proceed  very  carefully,  as  it  is  an  easy  matter  to 
overstep   the  economic   limit  of  grinding,    and    so 
obtain  extraction  at  a  sacrifice  of  cost.     The  main 
desideratum  in  the  successful  treatment  of  Waihi  ore 
is  fine  grinding. 

The  total  milling  and  treatment  cost  is  now  5s.  4d. 
per  ton,  made  up  as  follows  : — 

s.      d. 
Breaking..,  ...  ...        0    5-34 

Stamping...  ...  ...         0  10-66 

Tube  milling  ...  ...         0    462 

Extraction  ...  ...         2     8 -00 

Power       ...  ...  .  0  11-38 


Total    ...  ...        5    400 

The  average  consumption  of  sodium  cyanide  is 
1-913  lb.  per  ton,  and  represents  a  cost  of  Is.  5'87d. 
per  ton. 

The  average  consumption  of  zinc  is  -513  lb.  per  ton, 
and  represents  a  cost  of  1  "632d.  per  ton. 

Power  to  operate  the  mills  is  supplied  by  water, 
-team,  and  producer  gas.  Steam  power  costs  about 
£18  to  £20,  and  gas  power  about  £10  per  b.h.p.  per 
annum.  A  grand  total  of  about  2,800  b.h.p.  is 
absorbed  by  the  three  mills  and  treatment  plants, 
not  including  the  large  amount  used  at  the  mine  for 
pumping,  air  compressing,  and  winding,  thedemands 
for  which  are  increasing  very  rapidly  with  depth. 

A  hydro-electric  power  scheme  to  deliver  6,000 
b.h.p.  is  now  being  installed.  The  generating  station 
united  51  miles  from  Waihi,  and,  when  completed 
the  mills  will  be  operated  entirely  by  water  and 
electric  power.  All  repairs  and  renewals  and  foundry 
work  required  for  the  company's  operations  are 
turned  out  in  the  Waihi  and  Victoria  mill  work- 
shop-. -E.  <;.  Banks.— M ining  and  Engineering 
Bemew,  March  6,  1911,  p.  240.     (A.  R.) 

MINING. 
SIGNALLING   FROM  CAGES   IN    MOTION.— "  A  new 

apparatus,  simple  of  construction  and  easily  work- 
able, baa  been  thoroughly  tested  from  May,  1909 
to  Apnl  1910— at  the  testing  shaft  of  the  Prussian 
Mining  Department  at  Louisenthal,  and  gives  com- 
plete satisfaction.  The  shaft  is  420  metres  deep  the 
usual  ascending  or  descending  speed  of  the  cages  is 


6  m.  per  second,  and  for  the  testing  purposes  this 
speed  was  increased  to  7  m.  per  second  ;  but  the 
apparatus,  a  detailed  description  of  which  is  given  in 
Gluckauf  (January  28,  1911),  has  proved  absolutely 
reliable,  and  signals  can  be  given  at  any  time  from 
the  moving  cages.  The  bridging  over  of  plats  and 
intermediate  levels  by  the  contact  lines  does  not 
present  any  difficulty.  The  apparatus  is  also  pro- 
vided with  a  telpbone,  which,  by  the  application  of  a 
very  simple  device,  can,  in  cases  of  emergency,  be 
used  for  telephoning  from  the  moving  cages." — 
London  Mining  Journal,  March  4,  1911,  p.  230. 
(A.  R.)  

Cost  of  Winning  Coal.— "The  Echo  des  Mines 
in  a  recent  issue  contains  an  article  on  the  cost  of 
winning  coal  in  the  chief  European  producing  centres, 
from  which  the  following  data  are  taken  :    France  is 
one  of  the  countries  where  the  expense  of  raising 
coal   is   highest.      The  following  figures  show   the 
average  cost  per  ton  of  coal  raised  in  the  collieries  of 
the  various  countries  : — 

Francs. 
Belgium  ...  ...        16'14 

France...  ...  ...         15-95 

Russia...  ...  ...         12-90 

Germany  ...  ...         12-68 

Spain    ...  ...  ...         12-66 

England  ...  ..  11 -08 

Austria-Hungary  ...         1095 

During  the  past  two  decades  the  price  of  mining 
coal  has  much  increased,  as  a  glance  at  the  schedule 
below  exhibits  :  — 

1886.  1907. 

s.    d.  s.    d. 

England      ...  ...         4  11  8     5 

Wales         ...  ...        5    2        11     8 

Westphalia  ...        4    7  9    6 

France         8  11         12     0 

Belgium      ...  ...        6    7        13    7 

One  of  the  reasons  for  this  augmentation  is  due  to 
the  diminishing  daily  output  of  the  coal-cutter,  as 
the  subjoined  figures  will  show  : — 

1899  1908 

Tons  Tons 

England    ...  ...         311  279 

Germany  ...  ...        264  246 

France       ...  ...        211  189 

Belgium    ...  ...         173  160 

'  Salaries  have  been  also  continuously  increasing, 
and  the  many  social  changes  for  the  benefit  of  the 
employees  together  with  some  legislative  burdens, 
have  tended  to  swell  the  total.  Owing,  chiefly,  to 
this  expension  of  the  cost  of  the  personnel,  the  diffi- 
culties of  exploiting  coal  mines  have  been  so  enhanced 
as  to  diminish  profits  to  a  more  or  less  serious 
extent.'" — South  African  Mining  Review,  March, 
1911,  p.  56.     (A.  R.) 

Refrigeration  in  Mines.— "In  order  to  obviate 
the  many  economic  and  sanitary  disadvantages  con- 
nected with  the  increasing  height  of  the  temperature 
in  depth  below  1,000  m.  or  1,200  m.,  Messrs.  Rosen- 
beck  and  Rath,  mining  engineers,  advocate,  in  a 
recent  issue  of  Gluckauf  the  installation  of  freezing 
apparatus  similar  to  those  which  have  been  so 
successfully  introduced,  especially  in  tropic  climes, 
or  hospitals,  slaughter-houses,  theatres,  market  halls, 
etc.  As  specially  suitable  for  erection  underground, 
they  recommend  evaporation  plants  with  compression 
pumps,  the  most  suitable  freezing  agent  being 
sulphurous  acid.  The  plant  would  have  to  be  erected 
in  a  specially  constructed  cooling  chamber  on  the 
level  which  it  is  to  serve.  From  this  chamber  the 
cold  air  would  be  conducted  to  the  several  working 
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faces  by  a  network  of  pipes,  which  would,  by  passing 
through  drives  and  crosscuts,  cool  the  air  in  them  as 
well.     Although  the  cost  of  an    installation    suffi- 
ciently   powerful    to    cool    a   mine  section  worked 
by  shifts  of  sixty  men  each  would  amount  to  about 
M.    15,500,    and    the    working    costs,    inclusive    of 
interest  and  sinking  fund,  to  M. 23,080  per  annum. 
The  author-  arrive  at  the  conclusion—  which  thej  sub- 
stantiate  by  a   seiies   of  careful    calculation-     that. 
quite  apart  from  its  sanitary  advantages,  the  ecu.. 
mic   results  achieved    by   such    an    installation    in 
increasing  the  working  capacity   of   the  men,   etc., 
would  not  only  fully  cover  all  expenses  hut  lea 
very    handsome    profit." — London    Minimi   Journal 
March  18,  1911,  p.  ->S<>.     (A.  R.) 


\  Standard  of  Adequate  Ventilation.    "The 
proper  ventilation  of  mines  has  an  important  econo 
mic  aspect,  since  it   affects   to  a   huge  extent  the 
efficiency   of  the  workmen,  and,  consequently,   the 

cost  of  mineral  production.  The  author  dealt  with 
(1)  the  quantity  standard  that  is,  the  anemometer 
measurement  of  the  air  :  and  (2)  the  quality  standard, 
which  is  determined  by  analysis.  The  law  in  New 
Zealand  and  Queensland  lay-  down  a  minimum  of 
100  cub.  ft.  per  man  per  minute,  whilst  in  Transvaal 
and  Victoria  the  amount  is  70  cub.  ft.  A  quality 
te.-t  has  been  lixed  in  Victoria,  Western  Australia 
and  the  Transvaal,  hased  on  the  recommendations  of 
the  British  Factory  Ventilation  Committee,  which 
recommends  that  the  quantity  of  carbon  dioxide 
shall  not  exceed  20  parts  by  volume  in  10,000  parts 
of  air.  A  less  strict  regulation,  however,  i-  in  vogue 
for  British  metalliferous  mines.  Mr.  Reed  Bummed 
up  his  remarks  as  follows  : — 

1.  That    the    volume    constituting    an    adequate 

amount  of  air,  within  the  meaning  "f  the  law,  i-  not 
ascertainable  by  the  rule  of  thumb  formula  of  a 
quantity  standard,  hut  may  only  he  found  from  the 
analysis  and  temperature  of  the  mine  air. 

2.  That  when  mine  air  i-  found  by  analysis  to  con- 
tain less  than  lit  by  volume  of  oxygen,  or  more 
than  14%  of  carbon  dioxide,  or  when  the  lights  bum 
dimly,  men  should  be  withdrawn  from  such  vitiated 
aii  :  but  it  is  not  suggested  that  these  proportions 
.•on-tit  ute  a  demarcation  between  adequate  and 
inadequate  ventilation. 

3.  That  sufficient  air  should  be  circulated  in  a 
well-ventilated  mine  to  keep  the  temperature  below 
85  I'.,  and,  if  saturated,  below  80  P.  :  but  it  i-  not 
advisable  to  prescribe  a  wet  bulb  temperature. 

1.   That  in  deep  mine-  an  adequate  amount  ot  \cii 
tilation  may  only  be  maintained   by  the  use  ot   fans 
or  blowers,  in  conjunction  with  downcast  and  upcast 
air    shafts,    or  compartments    in   -halls  ot    sufficient 

sect  tonal  area. 

o.    That  in  mine-  with  such  air  -haft-  and   airways 

of  sufficient  sectional  area,  exhaust  centrifugal  fans 

.iic   preferable  to   blower-:   but    when  the  conditions 
Otherwise,   and    mine-    are    worked    from   single 

outlet   (shaft  or  drive),  and  when  air-boxes  01  pipes 
are  used  in  lieu  of  a  second  air  way.  a  blower  i-  more 
efficient,   as   it    may   be   worked   against   a  greater 
watei  gauge,  and  it  delivers  fresh  air  at   tie 
operation-.'      FRANK   REED       Mining  and  1 
ing  Review,  March  (i,  I '.ill.  p  252.     (A.  R 

I  mm-   i\    Mini  -      "  Mi.   W.   Lindgren,  01 f 

the  leading  American  mining  engineers,  makes  the 

following  state nt  as  to  faults  in  veins:     'I" 

sidering  the  probable  permanency  "i  •••'"• 

ii-  general  character  must  be  taken  into  co 

tion.     Continuous,  well-defined  outcrops  and  wide 


bodies  "i  quarts  are  in 
maintenance  in   depth, 
strong  faulting  and  mov<     ■ 
ehnitely  proved 

will,  in  all  probability,  be  found  to 

limited  in  depth         \  ,,  much 

to  do  with  lode  formations  it  would  l»-  surprising  to 

find  them  undisturbed,  and  in  all  tin 

the  world,  the  lode-,  particuls 

both    uneven    in    width,   in    value  and   in  continuity. 

The  banket  l.-d-  ..t  the  Kami  an-  more  uniform  than 

ordinary  quarts  vein-,  but  even  the..-  are  broken  up 

by  eartn  movement-,  by  intrusive  dyke* 

It  i-  much  more  -.>  in  an  ordinary  quarts   rein,  ••-",  in 

addition  to  earth  movements,   they  havi 

jected   to  violent    volcanic  action     the  action  thai 

make-  mountain-,  in  which  most  of  the  fissure  hwlei* 

or. 

The  bighei  values  occur  in  chutes  as  in  the  Mj 
mines,  or  in  lenses  as  in  the  lie  mine-.     The 

Kalgurli,  Talisman  and  Camp  Bird    Mines  ma] 
quoted  a-  instances  of   these  ma-**ive  lenae>  ot  rich 
ore,  a-  w  ,i-  ;ii-u  the  Lake  View   in  it-  earlier  .lav-. 
Even  in  a  great    mother  lode  extending  for  1 
mile-    one    section    will    contain  a   run   ■  ore, 

whil-t    another   will    l»-   barren,  then  another  run  ot 

g I  or.-  may  be  found,  and  -•>  on.     Nature  does  not 

act  on  uniform  line-,  but  where  the  lateral  extent 
ot   the   lode  outcrop  i-  extensive  and  well  del 
within  good  wall- the  general  rale  i-   for  the  lode 

to  go  down   strong,  but    subject    t->   1 and  rich 

/on.  March,  1911, 

p.  15.     (A.  B 


I     <>1      II  \\|i     V\l.     M  Vi   HIM     N  I  <  •  I  •  I  N  '  •      VI      Mil 

\\  1 1  Debp.     "  Of  the  rock  broken  in  -tojM--  during 

the  year  74     was  from  hammer  stopes,  il ost  per 

ton   being  within  one  penny  of  that  in  the  machine 
-tope-.     On  the  fathom  ba-i-.  the  eos1  of  hand  slop- 
ing was  onlv   53a  7d.,  compared  with   :«rj-.   7.1    by 
machine-.''        //,■    South     A/rirun 
March,  1911,  p.  59        \    R 


Tin  Mining  in    mi   Trankvaai      "The  output 
of  tin  has  increased  enormously  since  laM  >• 
£306,100  worth   of  the  metal  being  pi  »ince 

June  of    last  The   tin  bearing    pipe-   on     / 

plaat-  and  the  adjoining  mine  are  mainlv  responsible 

1..1    the   large  output,    but    the    Rooiberg  quartzite 
workings  contributed  m  0,000  worth  of  1 

to  the  out  put. 

/'■  I'm     Field  •      ■ 

Mine.     The  developments  on  this  mine  during  Um 

have  been 

entiie  recasting  of  the  populai  idea  that  the  peculiar 
pipe-  01  lensex  in  which  toe  tin  oeeu 
ami  temporary  nature  ami  can  onlv  \»-  trust) 
as  the]  are  opened.     Since  the  pre*eiit  management 
took  over  this  property  two  j  pipe 

has  been  lost       '  ;••■.    which   was   the   second 

.  ,t  ore  bearei  on  the  propel  I 

Q     11       111     .1    rich    and    coll  dm 

manner,  turned  horizontally,  and  foi    1   ^h•^ 

the  tin  and  pipe  m 
country  in  1  mannei  1  hat  me 

n    1)1    the    pipi  V 

end  :      the    tin    ••tit  11  tain 

alteration  mineral*  and 

mothei  100  ft  .  a  hen  a  delin 
plane  in  the  c.unti  v  Wan  en.  ic 
.th>!  plain  11101 

followed  dov  pip* 

■uddenlj  reform  the  end  A.nk,   which 
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is  altogether  740  ft.  from  the  surface,  is  now  in  a  pipe 
of  cassiterite  13  ft.  <25  ft.  in  extent,  after  having 
boon  for  nearly  200  ft.  absolutely  devoid  of  tin  and 
the  pipe  practically  lost  in  the  country  rock. 

Whatever  theories  of  lateral  secretion  from  the 
surrounding  granite  may  be  envolved  in  laboratories 
by  consulting  geologists,  there  is  no  doubt  but  that 
the  mining  evidence  all  points  to  the  conclusion  that 
ihe  tin  in  these  pipes  comes  np  from  below, following 
lines  of  weakness,  and  where  none  existed  making 
vents  for  itself  through  what  now  is  massive 
granite. 

The  workings  in  No.  5  pipe,  into  which  Nos.  2,  3, 
and  4  have  consolidated,  are  now  750  ft.  in  incline 
depth,  and  the  face  is  18  ft  x  20  ft.,  and  as  rich  and 
satisfactory  as  ever.  Measured  along  its  sinuosities 
this  pijie  has  been  worked  for  over  1,000  ft. 

In  mining  out  the  impregnated  zone  on  the  surface 
at  No.  13,  it  was  found  to  consolidate  into  a  pipe. 
This  pipe,  40  ft.  from  the  surface,  measured  in  cross 
section  9.")  x  23  ft.  It  has  now  been  followed  by  a 
shaft  to  130  ft.,  and  is  there  richer  than  above  and 
of  the  same  section.  Roughly,  this  chute  appears  to 
average  in  richness  between  a  minimum  of  7%  and  a 
maximum  of  25%  tin.  It  has  been  supposed  in  the 
past  that  the  working  of  one  of  these  lenses  was  a 
completely  exhaustive  process,  developing  nothing 
and  leaving  only  an  empty  and  worthless  hole  be- 
hind. The  developments  in  all  the  lenses  now  prove 
this  idea  to  be  false.  Following  down  a  lense  is 
similar  to  following  down  a  river  from  one  of  its 
sources,  or  following  down  a  tree  from  one  of  its 
extreme  twigs.  Fresh  tributaries  are  constantly 
joining  or  being  joined,  and  it  is  impossible  to  tell 
whether  the  twig  or  tributary  down  which  one  has 
conic  is  the  main  branch  or  only  one  of  the  smallest. 
It  i~.  however,  fair  to  presume  that  in  these  branches, 
from  when  they  join  the  worked  pipe  to  the  surface, 
there  will  be  found  on  an  average  approximately  as 
much  tin  as  has  been  found  in  the  worked  pipe.  In 
nearly  all  the  worked  pipes  large  branches  have 
come  in,  and  these  have  been  worked  for  a  few  feet 
and  then  left  in  reserve.  What  the  extent  of  these 
reserves  is,  it  is  of  course  impossible  to  state  ;  but, 
on  the  above  presumption,  this  amount  will  certainly 
not  be  less  and  may  be  several  times  greater  than 
the  quantity  already  extracted,  in  which  case  the 
life  of  the  mine  is  assured  for  several  years,  even 
were  a  fault  to  entirely  cut  off  the  further  extension 
of  the  pipes  in  depth,  of  which,  of  course,  there  is  not 
the  least  suspicion. 

There  is  distinct  evidence  that  not  only  do  the 
pipes  in  one  group  come  together  in  depth,  but  that 
also  the  groups  of  pipes  are  converging  on  each 
other,  and  it  is  probable  that  at  no  great  depth  the 
point  to  which  they  all  converge  will  be  reached. 
This  point  appears  to  be  in  the  neighbourhood  of  No. 
i  tbe  Government  leased  block,  and  about  1,000 
ft.  below  the  surface  ;  but  what  happens  at  that 
point  it  is  impossible  at  present  to  form  even  the 
raguest  theory. 

[It)  Groenfontein.— On  Groenfontein  and  on  the 
Government  lease,  the.  output  of  tin  has  gone  on 
throughout  the  year  in  the  most  satisfactory  manner, 
though  the  developments  have  not  been  so  interest- 
ing or  enlightening  as  on  the  Zaaiplaats  Tin  Mines. 
It  seems  that  Zaaiplaats  pipes  are  at  the  lowest 
geological  horizon  oi  any  pipes  -truck  so  far — i.e., 
they  outcrop  nearer  tin-  base  of  the  granite  than  do 

the    others,    and    that    I  he    nearer    the    base    ot    the 

granite  the  more  defined  are  the  pipes,  which  appear 

plit  up  ami  to  become  more  and  more  diffused  as 

they  get  further  from  their  point  of  origin,   much  as 


the  main  stream  of  a  great  river  loses   itself  in  an 
intricacy  of  small  channels  in  its  delta. 

If  the  sources  of  the  tin  on  the  Government  lease 
and  on  the  pegmatite  area  on  Groenfontein  are  ever 
to  be  traced,  much  more  enterprise  and  courage  will 
have  to  be  shown  in  following  down  indications  other 
than  actual  tin.  Except  at  the  Zaaiplaats  Tin 
Mines,  very  little  enterprise  has  yet  been  shown  in 
anything  else  but  extracting  obvious  cassiterite. 
Where  this  has  stopped,  the  pipe  has  been  abandoned 
as  played  out,  even  where  a  little  observation  and 
courage  would  have  found  obvious  indications  and 
traces  showing  the  direction  along  which  the  mineral- 
isation that  produced  the  tin  had  come. 

(c)  Water  ml. — The  occurrence  of  tin  in  the  felsites 
on  this  farm  has  now  been  followed  to  a  depth  of 
some  140  ft.  on  an  incline  of  45  degrees.  The  tin 
seems  to  occur  as  an  irregular  impregnation  with  no 
definition,  breaking  irregularly  through  the  felsites, 
but  not  having  established  a  definite  enough  course 
to  be  styled  a  pipe.  The  impregnated  section  is 
about  40  ft.  in  diameter,  and  though  not  usually 
carrying  more  than  1  to  2%  of  tin,  occasionally  be- 
comes very  rich  in  patches.  The  granites  on  this 
farm  are  not  deep,  and  it  is  possible  that  when  this 
tin  course  reaches  the  granite,  it  may  be  found 
emanating  from  the  regular  pipe,  but  at  present  we 
have  no  experience  to  guide  us  in  forming  any 
opinion  as  to  the  prospects  of  this  sort  of  deposit. 

(d)  General. — Speaking  generally  of  the  whole 
Potgietersrust  tinfields,  when  these  were  first  dis- 
covered we  were  faced  with  an  entirely  new  set  of 
conditions,  of  which  we  had  no  knowledge  or  experi- 
ence, and  it  was  wise  to  treat  the  deposits  as  of  very 
doubtful  extent  and  great  uncertainty.  Every  years' 
work  has,  however,  gone  to  prove  that  these  pipes 
are  more  and  more  trustworthy  and  permanent,  and 
far  greater  courage  is  justified  in  their  treatment 
to-day  than  would  have  been  the  case  three  years 
ago,  and  it  is  very  much  to  be  hoped  that  the  larger 
companies  interested  in  the  tinfield  will  see  this  and 
will  spend  money  boldly  in  attempting  to  follow- 
down  the  diffused  deposits  of  tin  in  the  felsites  and 
upper  granites  to  their  sources  in  the  lower  horizon. 

Rooiberg  Mineral  Development  Company,  Limited. 
— There  are  prospects  that  this  property  will  be  a 
large  producer  in  the  near  future,  the  ore  reserves 
having  been  largely  increased  by  constant  discoveries 
of  extra  fillings  or  zones  of  payable  ore  running  off 
the  main  lodes  or  fissures,  and  only  visible  when 
stoping  operations  are  in  progress.  The  tin-bearing 
fissures  appear  strong  and  permanent,  carrying  pay- 
able values  over  large  areas.  The  lack  of  develop- 
ment at  depth  is  being  remedied  by  a  new  permanent 
main  shaft  already  down  some  considerable  distance, 
and  prospecting  in  the  vicinity  of  the  main  workings 
shows  that  other  payable  deposits  of  tin  exist  on  the 
property. 

Weynek. — The  original  Weynek  company  has  prac- 
tically ceased  operations,  a  little  prospecting  being 
carried  on  below  the  first  level.  There  is  no  proba- 
bility of  the  mine  re-entering  the  producing  stage  at 
present.  Both  ancients  and  moderns  have  picked 
out  all  the  payable  ore  near  the  surface,  and  the 
lowest  levels  are  in  well-defined  but  poor  lode  matter 
carrying  a  little  tin  and  copper.  On  the  adjoining 
area,  the  owners  of  the  farm  have  done  a  large 
amount  of  prospecting  work  on  a  low  grade  ore-body, 
showing  payable  values  near  the  surface,  but  poor 
and  broken  up  at  the  lower  level." — U.  T.  Swin- 
burne. Mines  Department  Report.  London  Min- 
ng  Journal,  April  15,  1911,  p.  400.     (A.  R.) 
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MISCELLANEOUS. 

The    Origin-    and    Accumulation    ok   Oil.— 
"General   Considerations."     A    problem    of    Bpecial 
importance  is  the  circulation  of  oil   from  it-  sou 
and  its  mode  of  accumulation  in  porous  rocks. 
matter  is  being  investigated  by  laboratory  method 
by   various  scientists.      The  circulation   is   accom- 
plished by  agents  Midi  as  capillarity,  gravity,   and 
gas  or  rock  pressure.  The  accumulation  of  oil  requires 
a  porous  reservoir  \\  i 1 1 1  an  impervious  cover  or  roof. 
Certain   features  of  geol)gical   structure   and 
ditions    of    water    saturation   are  important   factors. 
The  circulation,  though  at  present  largely  a  matter 
of  supposition,  must  be  affected  by  the  physical  pro 
perties  and  relations  of  oil,  -alt  water,  and  the  rocks 
in  which  they  occur.     One  of  the  potent   fop. 
doubtless  capillarity,  since  both   the   shales  and   the 
sands  are  porous  formations. 

Shales  and  sandstones  are  porous  formations  eon 
tabling  infinite  numbers  of  minute  spaces  capable  of 
holding  liquid.  The  space-  or  pore-  may  be  likened 
to  capillary  tubes  and  may  be  assumed  under  proper 
conditions  to  promote  capillary  action.  Capillarity 
was  perhaps  effective  upon  the  included  water  of 
shales  long  before  the  distillation  of  oil  began  in 
them.  The  action  extended  to  the  oil  which  began 
to  originate  and  find  its  way  into  the  pore-  of  the 
shale.  Its  production  was  exceedingly  minute. 
it  was  acted  upon  by  capillarity.  The  relation  of  the 
specitic  gravity  of  oil  and  water  caused  the  oil  to  rise 

to  the  top  of  the  water  ami  thus  into  the  .-and-ti - 

It  is  assumed  that  this  action  continued  as  long  as 
distillation  took  place,  until  eventually  the  oil  had 
left  the  shales  to  a  large  degree  and  had  accumulated 
in  the  sandstones.  The  action  may  have  been  further 
aided  by  various  compressions  "I  the  formation-  and 
other  unknown  physical  phenomena  until  the  shales 
had  given  up  most  of  their  oil  to  adjoining  porous 
sandstones. 

It  is  apparent  that  petroleum  is  greatly  influenced 

by  the  presence  of  water  ami  it  is  a  fact  that  there  i- 
abundant  water  in  the  Illinois  oil-anil-.  The  rela- 
tion of  the  specitic  gravities  of  oil  ami  water  un- 
doubtedly played  an  important  part  in  t  be  circulation 
of  oil  The  specitic  gravity  of  a  Bubstance  may  be 
defined  a- the  relation  between  it-  weight  ami  the 
weight  of  a  like  volume  of  pure  water.  The  specific 
gravity  of  petroleum  is  less  than  one,  or  in  other 
words,  oil  is  lighter  than  water.      It  both  are  present 

the  oil  rests  upon  the  surface  of  the  water  and  i-  to 

that  extent  controlled  by  the  lain  r.  If  oil  ami  water 
are  not  associated,  the  petroleum  moves  downward 
along  bedding  planes  ami  through  COBTSe,  porous 
strata  under  force  of  gravity.  In  such  a  case  it  may 
occur  in  pores  at  the  bottom  of  a  Byncline. 

A  third  theoretical  agent  of  the  circulation  of  oil 
from  its  source  of  distillation  to  its  preeenl   position 

Lb  perhaps  that  of  gas  pressui :  "rock   pressure. " 

This  pressure  La  always  noticeable  when  a  new  oil  or 

gas  area  Is  opened  up.    Tl il  generally  rises  fai  up 

into  the  easing  of  the  new  well  and  often  above  its 
mouth.     It  gas  i-  present  and  the  catting  is  clo  "I  bo 

thai  the  product  cai t  escape  into  the  an  a  pn  «ure 

i-  developed  inside  the  pipe.    This  may  accumulate 
instantly  and  thus  indicate  a  ven    porou«  reservoii 
beneath,  01  it  may  take  considerable  time  t"  gathei 
and  thus  -how  a  less  porous  one  The  two  conditions 
have  often  occured  in  the  same  locality   and  yel   the 
same    pressures    were    eventuall)    secured.      It 
believed  by  the  writer  that  rock  pressure  in  pmm 
by  expansion  of  highly  compressed  liquids  and 
in   passing   from    poiou-   beat    il 


thought  that  gaa  pressun 
ment  of  oil  through  i 
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the  -amU  tin-in-  on  tain   portions   wniea 

extremely   compact   and    impervious.       I  non- 

i-  areas  may  set  as  retaining 
the  concentration  of  underlying  oil  where  -trm 
i-  favourable.      The]   m  (tensive  enough  to 

separate  adjoining   pool-,   or  tbej     mat     be    small 

enough  in  extent  to  cause re  local  "  drj  spots    in 

the  midst  of  very  productive  territory,  in  which  the 

-ami-  are  otherwise  highly  porou-       I  he 

small    streaks    of    shale     within    the     -iml-toi,c-     i- 

frequent  in  Illinois  formations.     Often  two  or  t 

averaging  ■">  ft.  to  I"  ft.  in  thickness  may  oo  ui  in  .i 
thickness  of  50  ft.  to  so  ft.  of  sand.  Thedrillei  terms 
these,  "  break-.        The  -ami  and  the  "  break      lie 

into  one  another  in  most  cases  ami  oil  i-  not  often 
found  where  -and  and  shale  are  thus  mixed. 

Imperviout  l  An  important  requirement 

the    accumulation   of   oil    ami    gas    i-    mi    impervious 

cover,  or  retaining  roof,  which  will  hold  the  oil 
gas  captive  in  the  porous  stratum.    In  Illim 
is  almost  invariably  a  cover  of  hard,  cm,  ihale 

over  the  -and.     Thi-  i-  particularly  trm-  of  tin-  sands 
in   the    Pennsylvania    formations.       The    produ 
samls  in  the  Mi— i--i|ppiau  formation  Main   in 

some  instances  by  lime-tone.  The  imperviou 
have  doubtless  oaused  the  retention  <>t  the  oil  m 
sand  during  the  periods  of  earth  movements  which 
caused  structural  folds  in  the  rock-.  It  an  oil  pool 
did  not  have  an  impervious  cover  between  it  and  the 
surface,  the  lighter  portions  of  the  oil  would  long 
-nice  have  volatilised  ami  passed  off  a-  natural 

w  bile  only  the  heavy  oil  or  asphalt  like  residue  would 

remain      Where  a  thin  cover  lies  over  a  product 

oil  -ami  some  of  the  lighter  port  ions  of  tin-  petroleum 
iped  ami  heavy,  lubricating  oil  is  generally 
found.      Thi-  i-  of  low   gravity  and  consequent!] 
low-   grade,   ami   general)]    serves  a-  fuel  oil 
abundance  of  shales  within  the  'coal  m< 
the  upper  \ii--i--ippi  in  i   Illinoi  pre 
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displace  the  oil  and  gas.  forcing  the  oil  to  float  on  the 
water  anil  the  gas  to  rise  still  higher.  The  oil  was 
enabled  to  rise  as  far  as  the  water  extended  up  the 
slopes  of  the  syncline,  while  the  gas  was  able  to  free 
itself  from  the  fluids  and  rise  to  the  highest  place  in 
t he  porous  bed,  usually  the  crests  of  the  anticlines. 

The  earth  disturbances  effecting  the  changes  in  the 
position  of  the  strata  may  be  responsible  also  for 
minor  irregularities  which  occur  on  the  anticlines 
and  synclines  themselves.  The  surface  of  an  oil  sand 
on  the  anticline  may  be  pitted  or  undulating.  This 
condition  may  affect  an  extensive  area  or  only  a  few 
acres  of  ground.  The  general  accumulation  of  oil 
and  gas  is  governed  by  the  anticline  proper,  covering 
many  miles,  and  the  segregation  of  pools  may  possi- 
bly be  caused  by  smaller  folds  on  the  large  one. 
Coupled  with  this  intricate  system  of  synclines  and 
arches  on  the  parent  fold,  there  is  variation  in  the 
porosit y  of  the  sands;  the  two  conditions  greatly  affect 
the  distribution  of  oil  and  gas.  It  is  readily  recognised 
that  either  factor  may,  locally,  explain  the  presence 
of  dry  holes  within  productive  territory.  Some 
question  has  arisen  as  to  whether  these  minor  arches 
are  true  anticlinals  of  deformational  character  or 
whether  they  represent  merely  original  thickening 
and  thinning  of  particular  beds  or,  again,  whether 
they  iesult  from  unequal  settling  during  the  consoli- 
dation of  the  sediments.  Locally,  any  or  all  of  these 
factors  may  account  for  the  conditions. 

Another  important  type  of  geologic  structure,  in 
which  an  accumulation  often  occurs,  is  the  "terrace" 
or  flattened  area  upon  the  flanks  of  a  syncline  or 
anticline.  The  terrace,  strictly  speaking,  is  an  inter- 
ruption in  the  uniform  dip  of  the  sides  of  a  basin, 
giving  rise  to  an  approximately  horizontal  plane. 
Such  terraces  are  to  be  found  upon  the  sides  of  the 
structural  basin  in  southern  and  central  Illinois.  A 
segregation  of  oil  takes  place  upon  a  favourable 
tenace  much  in  the  same  manner  as  in  the  anticlines 
and  the  synclines.  The  water  of  the  basin  enables 
the  oil  to  rise  to  the  terrace,  where  it  may  be  trapped 
by  friction.  But  the  oil,  originally  in  the  sloping 
Band  above  the  terrace,  may  migrate  further  up  the 
general  incline  so  as  to  Hoat  on  the  water  surface. 
The  gas  follows  its  usual  course  in  freeing  itself  from 
the  oil  and  accumulates  in  the  terrace  head  or  con- 
tinues up  the  general  dip  to  the  adjacent  anticline  or 
to  some  impervious  barrier. 

Water  Saturation.— One  of  the  most  important 
factor-,  if  not  the  greatest,  in  the  concentration  of 
oil  in  raised  structure,  is  the  presence  or  absence  of 
water  in  the  oil-bearing  stratum.  W.  T.  Griswold 
offer>  some  very  interesting  observations  upon  this 
subject  with  reference  to  the  Appalachian  region. 
The  theories  are  more  or  less  applicable  to  the  Illinois 
rocks,  inasmuch  as  they  are  of  similar  age  and 
character.     Hi-  conclusions  are  as  follows  : 

'  In  dry  rock-  the  principal  points  of  accumulation 
of  oil  will  be  at  or  near  the  bottom  of  the  syncline  or 
at  the  lowest  point  of  the  porous  medium,  or  at  any 
point  where  the  slope  of  the  rock  is  not  sufficient  to 
overcome  the  friction,  rach  as  structural  terraces  or 
benebes.  In  porous  rocks,  completely  saturated,  the 
accumulation  01  both  oil  and  gas  will  be  in  the  anti- 
clinea  or  along  level  portions  of  the  structure. 
Where  the  ana  of  porous  rocks  is  limited,  the 
accumulation  will  occur  at  the  highest  point  of  the 
porous  -tratiim  ;  and  where  areas  of  impervious  rocks 
exist  in  a  generally  porous  stratum  the  accumulation 
will  take  place  below  -m-li  impervious  stop,  which  is 
really  the  top  limit  of  the  porous  rock,  [n  porous 
rocks  that  are  only  partly  filled  with  water  the  oil 
accumulitet  at  the  upper  limit  of  the  saturated  area. 


This  limit  of  saturation  traces  a  level  line  around  the 
sides  of  each  structural  basin,  but  the  height  of  this 
line  may  vary  greatly  in  adjacent  basins  and  in 
different  sands  of  the  same  basin. 

'  Partial  saturation  is  the  condition  most  generally 
found,  in  which  case  accumulations  of  oil  may  occur 
anywhere  with  reference  to  the  geologic  structure. 
It  is  most  likely,  however,  to  occur  upon  terraces  or 
levels,  as  these  places  are  favourable  to  accumulation 
in  both  dry  and  saturated  rocks. 

'  Under  all  conditions  the  most  probable  locations 
for  the  accumulation  of  gas  are  on  the  crests  of 
anticlines.  Small  folds  along  the  side  of  a  syncline 
may  hold  a  supply  of  gas,  or  the  rocks  may  be  so 
dense  that  gas  may  not  travel  to  the  anticline, 
but  will  remain  in  volume  close  to  the  oil.' 

The  application  of  the  above  observations  to  the 
Illinois  wild-cat  areas  can  only  be  made  in  a  limited 
manner  at  the  present  time,  owing  to  the  lack  of 
data  on  the  water  saturation  in  such  wells  as  have 
been  drilled  to  date.  It  is  hoped  that  in  the  future 
the  operators  in  Illinois  will  note  with  as  much 
exactness  as  possible  the  wet  condition  of  the  sands 
they  encounter.  It  will  then  be  possible  for  the 
geologist  or  engineer  to  offer  better  suggestions  as  to 
the  probable  conditions  in  prospective  oil  areas." — 
Raymond  S.  Blatchley.— Illinois  Geological  Stir- 
try's  Year  Book. — Mining  World,  March  4,  1911,  p. 
499.     (A.  R.) 


The  Greatest  Gold  Mine  ok  France.— That 
France  possesses  any  gold  mine,  great  or  other- 
wise, is  a  source  of  surprise  to  many  of  us,  more 
accustomed  to  think  of  France  as  the  producer  of  a 
golden  vintage  rather  than  of  golden  ore.  Yet  there 
are  several  gold  mines  in  France,  and  one  of  them  is 
not  only  great  but  also  of  historic  antiquity.  During 
the  period  of  the  Roman  occupation  of  Gaul,  some 
veins  of  gold-bearing  quartz  in  what  is  now  La 
Vendee  were  worked  on  rather  an  extensive  scale  to 
a  depth  of  nearly  a  100  ft. 

The  La  Belliere  mine  is  situated  in  La  Vendee  and 
is  equally  distant  from  the  three  towns  of  Nantes, 
Cholet,  and  Angers.  It  is  reached  by  taking  the 
express  train  to  Angers,  a  local  train  to  La  Pos- 
soniere  and  the  Anjou  department  railway  to 
Montrevault,  which  is  about  a  mile  from  the  mine 
at  St.  Pierre-Montlimart.  The  ore  deposit  consists 
of  quartz  veins  in  schist  and  may  be  considered  in 
two  parts.  At  the  western  end  of  the  property  there 
are  three  veins,  the  first  and  third  being  about  three 
metres  thick  and  the  second  about  two.  The  second 
vein  joins  with  the  first  towards  the  east,  and  about 
the  middle  of  the  property  all  three  pinch  out. 
Further  to  the  east  are  two  great  lenses  of  quartz, 
15  to  18  m.  wide  at  the  widest  place,  with  lengths  of 
100  and  150  m.  respectively.  The  ore  has  been 
exposed  by  four  sets  of  levels  at  a  depth  of  30,  50,  80, 
and  110  metres.  The  engineer  in  charge  told  me 
that  the  lenses  were  as  thick  on  the  110  m.  level  as 
at  50  m.  This  is  satisfactory,  as  indicating  the  size 
of  the  ore  bodies.  Approximately  three-fourths  of 
the  present  daily  production  is  obtained  from  the 
lenses  and  one-fourth  from  the  workings  on  the  vein 
proper. 

The  ore  consists  of  quartz,  containing  15T6  gm. 
gold  per  ton  (one  gin.  is  equal  to  0'643  dwt.),  a  little 
silver,  partly  alloyed  with  the  gold  and  partly  in 
some  unidentified  silver  mineral,  enough  arseno- 
pyrite  to  make  the  ore  average  \%  arsenic,  and  a 
little  chalcopyrite,  galena,  and  pyrite.  The  general 
process  is  to  stamp  the'Ore  to  pass  through  30-mesh 
screen  and  then  over  amalgamating  plates,   43£%  of 
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the  gold  content  being  arrested  ;it   tlii-  stage.     The 
pulp  is  then  classified  into  Band  and  slime,    tbe  Band 
being  concentrated  on  Wilfley  tables,  yielding 
of  concentrate    All  three  products  are  then  cyanided, 
and  a  further  extraction  of  47     obtained,   makii 
total  of  90£%.   The  concentrate  i-  roasted  in  Mai 
furnaces  for  the  production  of  white  arsenic.    During 
1909  68,880  metric  tons  were  milled  at  a  cost,  For  inin 
ing  and  milling,  of  25*10  f.   per  ton;  953,701  gm.   of 
gold  were  recovered,  <>r  46 •  1  .">  f.  per  ton. 

The  mine  is  open" 1  up  by  three  two-compartment 
shafts  arranged  in  a  straight  line  250m.  apart.  Tin- 
relation  of  the  shafts  to  the  ore  body  i-  -how  n.  The 
mill  is  near  the  westernmost  shaft.  Besides  these 
three  shafts  there  are  some  minor  a<lit-  and  rdiafts 
for  admitting  materials  for  tilling  the  stopes.  Hoist- 
ing is  done  in  cages  by  geared  electric  hoists. 

The  method  of  stopine  the  lenses  i-  as  follows  :  A 
drift  is  driven  along  each  wall  and  a  third  through 
the  centre  of  the  lens.  Rises  arc  then  made  at  inter 
vals  of  15  in.  ami  extended  to  within  a  safe  distance 
of  the  level  above  ;  the  rises  along  the  walls  are 
carried  through  and  serve  to  bring  down  the  idling 
for  the  stopes.  Beginning  at  a  Bafe  distance  above 
the  bottom  level,  slices  two  metres  wide  and  two 
metres  high  are  taken  out  and  the  broken  ore  moved 
down  the  chutes.  The  roof  is  supported  l>y  a  little 
light  timbering,  as  required,  and  as  fast  as  the  slice- 
are  made  the  space  is  lilled.  Part  of  the  material 
used  for  this  purpose  is  the  tailing  from  the  cyanide 
plant,  but  as  the  men  object  to  it,  claiming  that  the 
cyanide  solution  contained  in  the  tailing  make-  the 
air  had,  other  surface  waste  is  used  a-  far  as  possible. 

The  filling  is  done  on  day-wages,  hut  the  mining  i- 
done  by  contract  at  the  rate  5*75  '•  per  cubic  metre, 
out  of  which  the  miners  have  to  pay  for  the  powder 
used,  hut  have  everything  else  furnished  them. 
They  have  also  to  set  any  timber  required  for  their 
own  safety.  Good  men  make  about  5*50  f.  per  shift. 
Development  work  is  also  done  by  contract.     Most 

of  the  underground  work  is  done  in  two  -hilt-  of 
eight  hours,  but  the  tramming  and  hoisting  i-  done 
in  three  8-hour  shifts,  a-  the  reserve  capacity  of  the 
bins  at  the  mill  is  rather  small.  In  -halt  -inking 
6-hour  shifts  are  employed. 

The  drilling  is  all  done  by  hand.  An  attempt  was 
made  to  introduce  stoping-drills,  but  tbe  men 
objected  to  them  and  used  to  stuff  bread-crnsta  into 
the  valve-chambers  in  the  hope  of  breaking  them.  I 
did  not  see  the  drill  used  here,  but  if  they  were  like 
those  employed  at  another  near-by  prospect,  the  men 
were  not  without  reasonable  excuse.  It  may  be 
remarked  also  that  the  air  was  used  at  a  low  pres- 
sure, too  low  for  any  drill  to  do  good  work. 

The  ore  from  all  three  shafts  goes  to  Bcales  to  be 
weighed  and  then  toa  large  jaw-crusher.  The  pro 
duct,  about  :>,',  in.  tin-,  goes  to  a -hoi  t  belt -com 
where  two  men  remove  any  particles  of  wood  or  iron. 
The  belt  delivers  it  to  two  smaller  crushers  and  these 
feed  two  other  belts,  which  convej  it  to  the  top  of 
the -tamp  bins.  There  are  70  stamps,  W  ol  1000  lb. 
and  30  of  1500  lb.  each  The  70  stamp*  crush  280 
tons  per  day,  indicating  an  average  dm  tons. 

1  In-  pulp  passes  over  amalgamating  plate-  s  it 
and  then  over  a  couple   oi    shaking   amalgamating 
table-.     In  this  waj   IT     "i  'I"1  gold  i"  caught.    Hie 

pulp  then  pa  — e-  to  DoiT  < -la  — ilier-  and  the    resulting 

■dime  goes  to  large  settling-vats  where  il  i-  thiol 
and  then  cyanided  b)    agitation.       The   sand 
s  Wilfley  tables.  The  resulting  concentrate  amount 
ins  to  aboul   i    to  5     ol  the  ore  and  containing    I" 
arsenic)  i-  reduce  I   in   fine  griiidinj 

with  -non-  cyanide  solution  i"i    Ifi  u 
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.  for  sale  :  (hat   horn  1 1 
II,  and  distilled  a  third    time        I 
8  t..  10     copper,  ■'<  I 
gold  per  ton.     Formerly,  when  the  gold  content 
higher,  this  residue  was  -old  in  v>  it  now 

discarded.  Ii  would  certainly  seeni  a-  though  it 
won  hi  pay  to  install  a  -mall  reveberaton  t" 

treat    this   material   by  smelting,  alter  a  sufficient 

quantity  had   been  allowed  t 

1 1  ton-  of  concern  late  i- 

arsenic  is  extracted.     The<ecan  be  but  little  profit 

in  the  aisenic,  a-  it  -ell-  for  :>ini  f.  |..-i    ton.    ami 

than  two  third-  of  the  output  found  a  market  last 

The  -and  from  both  sets  of  Willie)  ind  the 

middling  fr tl  I   set  are  c  j 

eolation  in    vats.      It    should    hi-    remarked    that    the 
mill    possesses   three   tube-mills,    which   are    to 
employed  to  grind  the  -and  from  the  I>orr  classil 
but  these  are  not  now  in  use,    as   the   present   slime 
plant  i-  taxed  to  it-  full  rapacity.    The  -and  now  goes 

first    to  de-watering  tank-,  when-  it   i-  drained  to 

make    it    more    porous,    and    then    conducted     t 

of   vats   where   it    i 
lation.     The  solution  contain-  0'lfi  lb.  K  Cy  pet  ton, 
and  i-  passed  at  the  rate  of  30  tons  pel 
da) -.      The  percolat ion->  and 

are  provided  with  Butters  distributers  and    l 
excavators.      The  tailing  i-  bandied  in  two  « 

That   from  the  -lime  plant   i-  taken  by  a  -kip    to    the 

top  of  a  dump  to  the  weal  oi  the  milt.  The  -and 
i-  handled  h\  a  Blaisdell  tailing-stackei  on  the 
eastern  ride  "t  the  mill.    Th<  ition 

cannot    be    allowed  into     t; 

stream  on    account    of  the  Bah  .wed 

to    -land    in    a    large   vat,   permitting   tie 
roj  the  cyanide  before  it   i-  finally  pump 

the  top  of    the    tailing    pile    and    -o   allowed    to 

dually  into  the  stream. 

The  precipitation  of  the  gold  is  done  in  tbe  una] 
wa\  in   rine-boxea,  the  onl)    unusual   f< 
the  ceremonious  manner  in  which  the  work 
There   Is  onlj   one  ent  i  >m,   a  birh  i- 

protected  by  double  locks,  the  floor  imtidi 
and  the  workmen  weai  slippers,  while  the  > 
neatly  covered  like  ins. 

\  .  .  .  ■    ■    .  .  employ  •  ■  i  on  t  >nl\ 

I  oi  them  being  in  the  mill 

woi  k  for  12  hours  and  1 1 
da)  •     The)  men  who  l 

at  io  make  or)  woikne 

\  .- mendable  feature  of  the 

that    ile-  < pan) 

experiments,  perha| 
experiment  I 
mine-    were   (with    the 
previously  unknown,  without 

of    lint  II 

t  lie  machine 

b\    I 
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Tlic  treatment  of  the  ore  does  not  oiler  any  special 
problems,  as  the  amount  of  arsenical  concentrate  is 
not  small,  nor  is  its  gold  content  especially  high, 
being  only  about  three  times  that  of  the  average  ore. 
Naturally,  there  is  a  good  deal  of  cyanide  consumed 
in  treating  this  material,  but  recently  the  manager 
lias  reduced  the  consumption  :  and  now  that  it  is 
one-fourth  what  it  was  in  the  preceding  year  he  has 
reason  to  congratulate  himself.  The  question  of 
disposing  of  the  tailing  presents  a  minor  problem,  as 
the  space  now  available  for  this  purpose  is  not 
sufficient.  This  difficulty  has  been  solved,  in  part, 
by  the  increased  use  of  tailing  for  filling. 

At  the  end  of  the  last  financial  year  the  company 
signalized  its  development  as  a  successful  enterprise 
by  the  payment  of  interest  on  its  shares  at  the  rate 
of  6  for  the  five  years  during  which  the  mine  has 
been  in  operation.  This  was  in  addition  to  setting- 
aside  the  legal  reserve  and  providing  for  amortization 
at  the  rate  of  25%  on  the  shafts  and  underground 
working,  and  15%  on  the  surface  installation.  The 
amount  of  ore  available  in  the  underground  workings 
is  -256,490  tons,  a  gain  of  about  -25,000  tons  over  the 
preceding  year.  With  quartz  veins  in  schist  it  is 
usually  desirable  to  keep  development  work  well 
ahead  of  stoping,  on  account  of  the  variable  nature 
of  such  deposit.— Thomas  T.  Read. — The  Mining 
Magazine,  Vol  ix.  March,  1911,  p.  209.  (J.  E.  T.) 
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(  We  shall  be  pleased  to  review  any  Scientific  or  Tech- 
nical Work  sent  to  us  for  that  purpose.  J 
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Net  12s.  6d. 
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at  temperatures  from  0°  C.  4to.  sd.  Dulau.  Net 
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Dunn,  W.  Lectures  on  Reinforced  Concrete. 
8vo.,  pp.  150.     H  odder  d-  Sons.     Net  7s.  6d. 

Dunn.  W.  Diagrams  for  the  Solution  of  T  Beams 
in  Reinforced  Concrete.  Cr.  8vo.  Hoddcr  db  Sons. 
\<  '   58. 
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8vo.     Mar  mill  an.     Xet  i;js.  6d. 

Hood,  C.  Iron  and  Steel :  Their  Production  and 
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McQuade,  W.  Engines  and  Boilers  Practically 
<  onndered.     Re-issue.     8vo.     Bell.     Net  3s.  6d. 
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Nicolson,  .1.  ']'.,  and  Smith,  I).     Lathe  Design  for 
High  an. I  Low  Speed  Steels,     lie-issue.     Royal  8vo 
pp.416.     Longman's.     Net  10s.  6d. 

Schimpf,  II.  W.  Essentials  of  Volumetric  Analysis 
2nd  Ed.     Cr.  8vo.     Chapman  &  Hall.     Net  (is  6.1 
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Abstracts    of   Patent   Applications. 


(C.)    267/10.     David  Gilmour. 


ing  to  the  linings  of  tube  mills. 


Improvements  relat- 
8.6.10. 
This  application  relates  to  tube  mill  liners  and 
consists  of  providing  means  for  securing  the  renew- 
able wearing  end  plates  of  the  mill.  These  means 
consist  of  flat  bearing  surfaces  or  brackets  attached 
to  or  forming  part  of  the  end  cover,  to  which  the 
wearing  plates  can  be  bolted,  thereby  obviating 
leakage  through  the  bolt  holes  that  occurs  in  ordinary 
practice. 

(C.)  318/10.  Goven  Miller  Meikle  (1),  David 
Hamilton  Evans  (2).  Improvements  in  slime 
separators.  5. 7. 10. 
This  application  relates  to  slime  separators,  and 
describes  a  device  consisting  of  a  cylindrical  vessel 
with  cone  bottom,  within  which  is  arranged  a  vertical 
pipe,  which  is  either  tapered  or  flared  at  the  lower 
end.  Immediately  below  and  extending  into  this 
pipe  is  placed  a  cone  shaped  member  so  as  to  allow 
of  an  annular  space  between  the  two.  The  upper  end 
of  this  cone  is  connected  to  a  pipe  leading  through 
the  wall  of  the  outer  cylinder  and  forms  the  exit  for 
the  slime.  This  discharge  pipe  is  provided  with  float 
valve  regulating  the  discharge.  A  water  inlet  pipe 
is  also  provided  to  supply  water  at  the  cone  bottom 
in  a  tangential  direction  to  assist  the  separation. 

(C.)  615/10.  Peter  Nerman  Nissen.  Improvements 
in  stamp  mills.  13.12.10. 
This  application  is  for  a  stamp  head  having  a  lesser 
diameter  at  its  lower  end  and  a  restricted  neck  in  the 
mortar  box  so  as  to  prevent  the  splash  of  pulp  over 
the  top  of  the  mortar.  There  is  also  a  claim  for 
forming  the  neck  of  a  circular  mortar  in  two  parts, 
one  of  which  is  detachable  in  order  to  facilitate  the 
removal  and  replacement  of  the  crushing  members. 
A  further  claim  is  for  the  means  of  securing  a  flex- 
ible screen  frame  to  a  mortar  by  means  of  a  key  at 
each  end  which  stretches  and  clamps  the  screen  frame 
fast. 

(C.)  151/11.  Emanuel  Rosenberg  (1),  John  Sedgwick 
Peck  (2).  Improvements  in  braking  induction 
motors.     10.3.11. 

This  invention  relates  to  that  method  of  braking 
induction  motors  in  which  a  continuous  current,  in 
place  of  the  normal  alternating  current,  is  supplied 
to  the  stator  or  primary  circuit,  whilst  at  the  same 
time  resistances  in  the  secondary  rotor  circuit  are 
automatically  controlled  so  as  to  give  a  satisfactory 
braking  torque. 

The  means  of  controlling  the  amount  of  resistance 
described  in  the  specification  are  : — 

(1)  By  a  switch  actuated  by  a  centrifugal  governor 
driven  by  the  rotor. 

(2)  By  the  variation  in  voltage  and  frequency  of 
transformers  in  the  secondary  circuit.  These  varia- 
tions control  the  speed  of  a  small  motor  actuating 
the  governor  or  otherwise  controlling  the  resistance. 

(3)  By  an  electrical  control  instead  of  the  centri- 
fugal governor,  such  electrical  control  again  depend- 
ing upon  the  voltage  and  frequency  of  the  trans- 
formers in  the  secondary  circuit  and  being  effected 
through  an  instrument  resembling  a  frequency 
indicator. 

(4)  By  the  centrifugal  action  of  a  liquid  in  which 
electrodes  are  immersed  to  a  greater  or  lesser  extent 
according  to  the  speed. 

(5)  By  a  sluice  gate  fixing  the  level  of  the  liquid, 
such  sluice  gate  being  operated  by  a  solenoid  actuated 
by  the  secondary  transformers  above  referred  to. 
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((i)  By  a  sluice  gate  as  above,  bat  operated  bj  a 

centrifugal  governor  driven  by  the  motor  shaft. 

(C.)    172/11.     Edmund  Seal  Donisthorpe.     Impn 
ments  in  or  relating  to  apparatus  forsynchronis 
ing  tlie  working  of  machinery.     24.3.11. 
The   broad    claim   No.   I    of  the  invention   i-  an 
apparatus   for   synchronising   the    working   of    two 
machines  (or  motors)  consisting  of  a  jaw  clutch  where 
the  one-half  is  connected  with  theslowei  but  Btro 
machine,  and  the  other  half  with  the  quicker  but 
weaker  machine.     The  latter  half  of  the  clinch  will 
therefore  always  he  in  proper  contact  with  theslower 
running  half  of  the  clutch.     Claims  2  to  7  deal  more 
particularly  with  the    synchronising    of   (cinemato- 
graph and  grammophonic  apparatus. 
(C.)     185/11.     Charles  Francois  (li,  Alfred  Chapitel 
(•2).  Improvements  in  breaking  machines.  31.3.11. 
This  application  refers   to  a  crushing  machim 
hammers  hinged  on  a  rapidly  revolving  -haft,  which 
breaks  the  ore  by  impact  therewith.     The  applicant 
claims  novelty  in  the  construction  of  such  a  machine 
by  making  the  hammers  >trike  the  falling   material. 
which  impinges  again  on  anvils  placed  above  them. 
The  oversize  is  returned  to  the  hammer-  by  means  of 
a  slowly  revolving  screen  having  vanes  to  elevate  the 
coarse  particles  which  do  not  pa--  the  screen  -lots. 

Selected  Transvaal  Patent  Applications. 

Rklating   to  Chemistry,  Metallurgy   \m> 

Mining. 


Compiled  by  C.  H.  M.  Kisch,  P.M.  Chart.  Inst  P. 
(London),  Johannesburg  (Member). 

(N.B. — In  this  list  (P)  meant  provisional 
tion,   and   (C)   complete   specification.      The   nutnbei 
given  is  that  of  the  specification,  the  name  thai  oj  tin 
applicant,  and  the  date  that  of  filing. ) 


Hugh     McLean.       Improvements 

mills.     29.4.11 


(P.)      -244/11. 
applicable  to  the  cam  shafts  of  -tamp 

(P.)    246/11.   Robert  Burns  (1),  Norman  Burn 
An   improved   rotary  engine  or  internal  combustion 
turbine.     2.5.11. 

(P.)  247/11.  Francis  Ernest  Dunnett.  Improve 
ments  in  composition  or  paint.     25. 1 1 . 

(P.)  248/11.  Morris  Frank  Sherwell.  (1),  Cyril 
Francis  Tonkin  (2).  Improvements  in  gaseous  Muid 
actuated  rock  drills.     2.5.11. 

il'.i  249/11.  Alexander  Purser.  A  new  and 
improved  automatic  adjusting  cock  for  pipes  and  the 

like.      3.5.11. 

(('.)  250/11.  Wilhelm  Gunther.  Processes  and 
apparatus  for  extracting  and  lixiviating  me-  metallic 
residues  and  the  like.     .'!  ">.  1 1. 

(P.)  251/11.  Johannes  Davidtz.  Improvements 
in  metallic  packing  for  pi-ton-  and  the  like,     i  5. 1 1. 

(P.)  252/11.  William  Ross,  Improvement*  in 
launder-,  troughs  and  the  like  for  conveying  liquids 
and  mixtures  to  -olid-  and  liquids.     •>■">.  1 1- 

(P.)  253/11.  Elisha  Tippett.  Improvements  relal 
ing  to  rock  drilling  machines  for  removing  the  cut! 
inga  1 1 "in  the  hole-  formed  therewith.     I  5. 1 1. 

i  )  255/11.  Cecil  Watson.  Improvements  in 
buffings  and  draf I  geai  for  railway  and  other  rolling 
Btock.     5.5. 1 1. 

I    i    256  1 1.     Richard  Bernard   Rinne.     Impi 
meni-in  apparatus  foi   automatical!)    dgnalhn 
the  driver  of  a  hoisting  or  haulm-  engine  tie- 
that  a  skip,  like  vehicle  has  lefl  the 
guiding  me. in-,    li.-"'.  1 1. 


means  fo  ( , 

P      259  II      Percy    \  i 
i:  .  ■■  ■  - 
means.     8  ."»  1 1. 

P       260  111  .  ivi&n  Pi 

process  tcting  th< 

metals  from  tin 
"i  milling  and  smelling  opei  -     i  i 

P       261  1 1.     William  ,  ,,, 

overflow  launders  for  tank-  used  in  the  pi 
gold  recovei  v  oi  ion  fron  -      !  i. 

P       262/11.     Samuel    Raybould.      Improvi 
in   means   tor  diverting  the  pulp  fawning  from 
moi t.u  box.     9  5. 1 1. 

S83/11.  Hans  Tborvald  Hansen     Unimproved 
method  for  fixing  springs  to  vehicles  and  di-ell.. 
and  attachments  foi  1 1. 

P      265/11.     .lame-   Hamilton      Apparatus   foi 
itingor  conveying  liqnids  an  laemi  liquids.  '.»  5.1 1. 

1  266  1 1.  Michael  |  erenezj  .  The  nitn 
tion  process  tor  extraction  of  gold  from  rel 
ore-  or  sands      10.5  1 1. 

I'       ji'^  1 1      Thomas  Henrj  Bradburj     Impn 
ments  in  electric  resistance  furnaces.     11.5.11. 

(P.)    269/11.    Jaines  Lester  Clark.    Improvements 
in  pipe-  or  launders  particularly  suitable  toi 
ing  abrasive  or  corrosive  material.     1 1..",  1 1 

270/11.     Wilbur  Alson  Hendryx.     Impro 
ments  in  and  relating  to  apparatus  ting 

solids  and  liquids.      12.5. 1 1. 

71  ll.     Edward  Maj  Munro    i  .   The   Rail- 
less  Electric  Traction  Co.   Ltd.,  (2).     Improvemi 
in  or  relating  to  trollej    poles  foi   electric  traction 
systems.     12.5.  1 1 . 

P      272  ll.     Steven  William  -  William 

.1'--     .'     John    Dull    lime-  ,;{.,   Charles   Inn.-     i 

Improve  i  cock  for  the  regulation  of  air tie 

fluids  or  gases.     12  •"•  II. 

I'       273/11.     James  Snodgrass.     Electric  fun 
for  heating  drills  or  blanks.     12  •">.  1 1. 

(P.)       -'Till.        '  (  'hn-taii     Kra-inu-     K 

Improved  safety  device  for  mot-.:  loeomoti 

or  similar  x  chicles,     12.5. 1 1. 

(C.)    27">  II.      lie         ■  Improve nts  in 

roller  or  hall  bearings  foi  -li  id   tlir  I 

12.5.11. 

P       276  ll.     John    Murdoch   Skei  I:  .11.. 

Bowman  Ballantyne    2        \n   improved  pr....--  for 
the  purification  of  boiler  I I  waters      (3  •!! 

(C.)     277/11.     Charles    Alfred  Jeffreys      Impro 
ments  in  at  tachmenl  k  drill-  \<m  reino>  ing  the 

cuttings  from  the  boreholes.     13  S  1 1 

i         278  1 1.       Alfred  Bt  ttio   to  \n 

improved  fence.     [3.5  1 1 

'  279  II.      < 'In  II  ,■  \  ..v ■  -•! 

incut   oi  tli,. 

llow    of   underuroun  intl    rivers    in    mine 

-hall-  and    win  kings       l  ■  "i  II 

P       2x1/11.      I  So  N  hupn 

incut-  in  driving  mean-  foi    the  ■  imp 

mill-.       IV".   I  I 

P       2H2  ii        ||.  i,    Smith,      \    I 

and  impro*  ed  <le\  ice  ..i  tool   I 

the    like  Is    ;,    II 

I        Willi. iii, 
John  Mit.li.ll  I.  II.  i  •  \ 

in  holt-  and  inn  I  -    •   I  I 

! 
men 
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I     286/11.     Lewi-    Condict    Bayles.     Improve- 
ments in  valve  motions  for  rock  drills.     19.5.11. 

I  )  287/11.  Lewis  Condict  Bayles.  Improve- 
ment- in  valve  motions  tor  rock  drills.     19.5.11. 

289/11.  llenrv  Kowe  Kowe.  Improvements 
in  the  construction  of  sewage  purifying  tanks. 
20.5.11. 

C.)  290/11.  John  Cunningham  Cunningham. 
Improvements  in  apparatus  for  cooling  water  by 
evaporation.     23.5.  1 1. 

291  11.  John  Sorley.  An  improved  com- 
position for  the  destruction  of  insects.     23.5.11. 

P.)  -29.3  11.  William  Thomas  Hulley  (1)  and 
Frederick  William  Lippiatt  (2).  Automatic  motor 
machine.     23.5.11. 

(1'.)  George  Frederick  Ferns  (1)  and  William 
George  Jackson  (2).  Roof  guttering  support. 
23.5.11. 

(P.)  -297/11.  Carl  Rugen  Fredericks.  Improve- 
ments in  spark  arrestors  applicable  for  locomotives, 
traction  engines,  stationary  engines  and  the  like. 
•26.5.11. 

(C.)  299/11.  Alexander  Hendry  (1)  and  Malcolm 
Allan  Hendry  (2).  Improvements  in  and  relating  to 
machinery  driving  belts.     26.5.11. 

)     300/11.     Heinrich    Ostwald.     Improvements 
in  hall  mills.     26.5.11. 

(C.)  301/11.  Charles  Eber  Baker.  Improvements 
in  the  treatment  of  ores.     26.5.11. 

(C.)  303/11.  Edward  Baynes  Badcock.  Im- 
provements in  or  connected  with  internal  combustion 
liquid  pumps.     26.5.11. 

(P.)    304,11.     Douglas   William   Stacey.     A  new 

process  for  the  extraction  of  gold  and  other  metals 

from  slimes,  hy  cyanide  or  other  chemicals.     29.5.11. 

P.)     3o5  11.     William  George.     Improved  rolling 

digger.    29.5.11. 

P.)  306/11.  Frederick  Walter  Cindel.  Tube 
Mill  Feeder.     29.5.11. 

(P.)  307/11-  Jacob  Casper  Smit.  Syphon  water 
elevator.     30.5.11. 

(C.)  309/11.  Georg  Lene  (1),  the  Firm  of  Feodor 
•Siegel  (2).     Improved  transporter.     2.6.11. 

(C.)  310/11.  Frank  Franz  (1),  Eugene  R.  Day  (2). 
Improvements  in  ore  concentrators.     2.6.11. 

j     311/1 1.     Frank  Franz  (1),  Eugene  R.  Day  (2). 
1  teckfi  for  concentrating  tables.     2.6.11. 

I'.)  312  11.  John  George  Yolk.  Improvements 
in  means  for  feeding  grinding  material  into  tube  and 
like  mills.    -3.6.11. 

(P.)     313/11.     John    Davidson.     Improvements  in 
means  for  use  in  boring  and  re-boring  the  cylinders 
anil  valve  clients  of  lock  drills  and  the  like.   '  3.6.11. 
(P.)      31411.      Edmund    James    Sherwood.      An 
invention  for  Transvaal  artificial  stone.     3.6.11. 
(P.;    317/11.     Ed  ward  Sai  1  ton.     Improvements  in 
:y  furnaces.     6.6. 1 1. 

P.]  319  II.  Brison  Duncan  (1),  Francis  Lockhart 
Duncan  (2).  Improvements  in  apparatus  for  deposit- 
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